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Abstract

Introduction: in the past, the need for regular blood pressure screening in children was doubtful, and the main reason against it is that hypertension
is an adult iliness and there is no evidence that screening healthy children for hypertension was worthwhile. We did this study to determine the
prevalence of hypertension and prehypertension as well as some risk factors for hypertension among secondary school adolescents in an urban area
of the South-East, Nigeria. Methods: this was a cross-sectional study of 984 adolescents aged 10-19 years in secondary schools in Awka South
Local Government Area of Anambra state, South-East, Nigeria. The multi-stage sampling method was used to select the subjects. Data were collected
from all eligible subjects with the aid of a questionnaire administered to them. Weight, height, and blood pressure were measured and recorded.
Results: nine hundred and eighty-four adolescents were recruited for this study, and they comprised 470 (47.8%) males and 514 (52.2%) giving a
male: female ratio of 1:1.1. Their ages ranged from 10-19 years. The mean systolic blood pressure and mean diastolic BP were 110.5+10.2mmHg
71.5+£8.5mmHg respectively. Prevalence of hypertension and pre-hypertension were 6.3% and 5.0% respectively. There were a higher proportion
of females (7.3%) than males (5.4%) with hypertension, and more females (5.8%) than males (4.2%) with prehypertension but these were not
statistically significant. Overweight and obesity were significantly associated with hypertension. Conclusion: hypertension exists among secondary
school adolescents in Awka South Local government area of Anambra state, with a prevalence of 6.3%. Early detection and treatment will forestall

the early development of complications.
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Introduction

The value of blood pressure measurement as a screening tool for
hypertension in adults has long been documented. In the past the
need for regular blood pressure screening in children was arguable
and the main reason against it being that hypertension is an adult
illness and there is no evidence that screening healthy children for
hypertension was worthwhile [1]. Presently it has been established as
an important component of routine physical examination among the
paediatric population and should be carried out annually after three
years or earlier in children with a history of neonatal problems, renal
disease or familial risk factors [2]. Hypertension is an important public
health problem affecting both adults and children. In children,
hypertension is defined as systolic or diastolic blood pressure that is
above the 95% percentile for age, sex and height, while pre-
hypertension is between 90% and 95 percentile [3]. High blood
pressure and its complications are the leading cause of death in the
world [4], and about one billion adults around the world had
hypertension in the year 2000, and this number is expected to rise to
1.56 billion by 2025 [5]. Cardiovascular disease (CVD) is increasingly
recognized as a leading cause of morbidity and mortality in Sub-
Sahara Africa including Nigeria [6, 7]. It is increasingly evident that
the origin of essential hypertension in adolescents may be traced to
early life [8, 9]. In addition, the recognition that blood pressure
elevation in childhood is a predictor of high blood pressure in adults,
have led to renewed curiosity in investigating blood pressure and its
correlates in childhood and adolescence [10, 11]. In adolescents,
hypertension is often undetected because they are generally healthy
and seldom visit a physician unless there is an obvious iliness. For this
reason, routine measurement of blood pressure among children and
adolescents is recommended [3]. Detecting adolescents with
prehypertension and hypertension would aid early treatment. Studies
in recent times have demonstrated that the level and trend in blood
pressure vary from population to population [12, 13]. In fact, among
children and adolescents, growth patterns, age and gender strongly
influence blood pressure levels [13]. Equally, socio-demographic
factors, overweight and obesity in children has been associated with
high blood pressure [14, 15]. It is important to continually assess
blood pressure among children, as doing so, will provide information
for the formulation of health-care policy and prevention strategies
especially in developing countries where data are scarce [4]. In
South-East Nigeria, particularly in Anambra state, there is a paucity
of data on childhood hypertension. This study sought to determine

the prevalence of hypertension and prehypertension among

adolescents attending secondary schools in Awka South Local
Government Area of Anambra State, Nigeria. It also determined the

relationship between some risk factors among these adolescents.

Methods

This was a cross-sectional study of adolescents aged 10-19years in
secondary schools in Awka South Local Government Area (ASLGA) of
Anambra state, Nigeria. The study was carried out between June
2013 and April 2014. Ethical approval was obtained from the ethics
committee of the Nnamdi Azikiwe University Teaching Hospital Nnewi,
Anambra State. Approval was also obtained from the Anambra State
Ministry of Education. Subjects were 1000 students, selected using a
multi-stage sampling method. All the secondary schools were grouped
into public and private secondary schools. Based on student
population, a ratio of two public schools to one private school was
selected. Within selected schools, students were stratified along age
and gender (males and females) using the class register. Subjects
were selected from each stratum by simple random sampling
(balloting). The selected students and their parents gave written and
oral consent before being enrolled as subjects in the study. All the
subjects had their urine examined for protein and those with
significant proteinuria were excluded from the study. Data were
collected from all eligible subjects with the aid of a questionnaire
administered to them. Weight, height and blood pressure were
measured and recorded. Body mass index was calculated using the
weight and the height as; Weight (kg)/Height (M?) [16]. Height was
measured with the subject standing, the two legs together and fully
extended, and the heels, buttocks, shoulder blades and occiput in firm
contact with the measuring rule, and readings recorded to the nearest
0.5cm using a stadiometer [17, 18] (model RGZ-120). The weight
was measured to the nearest 0.5kg with minimal clothing (with their
school uniforms on and shoes removed.) using 'Health scale' weighing
scale model RGZ-120. The blood pressure was measured after at least
5 minutes of rest in a seated position using Accoson
sphygmomanometer model DEKAMET, MK.3 made in England. The
measurement was taken in the morning hours between 8.30am and
12 noon before the break time. The measurement was done as
recommended in the Seventh Report of the Joint National Committee
on Prevention, Detection, Evaluation, and Treatment of High Blood
Pressure (JNC-7) [19] with the subjects sitting quietly and the right
arm on a table at the level of the heart. An appropriately sized cuff,

covering about two-thirds of the upper arm with the lower border not
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less than 2.5 cm from the cubital fossa, was applied after restricting
clothing had been removed. The manometer was at the level of the
cuff. The brachial artery was palpated and its position noted. The cuff
was then inflated to a pressure of 30 mmHg above the level at which
the radial pulse was no longer palpable. The stethoscope was placed
over the brachial artery in the cubital fossa and the pressure in the
cuff was deflated at 2 mmHg every second until the first Korotkoff
sound is heard. This was recorded as the systolic blood pressure
(SBP). The pressure in the cuff was further lowered until the sounds
disappear completely. This is the fifth Korotkoff sound, and the
corresponding pressure recorded as the diastolic blood pressure
(DBP). The blood pressure was measured twice at an interval of 1-2
minutes and the mean recorded. Normal blood pressure (NBP) was
defined as systolic and diastolic blood pressure that is <90" percentile
for gender, age and height [3]. Prehypertension was defined as
systolic and diastolic blood pressure > 90th percentile, but <
95" percentile for gender, age, and height [2]. Hypertension is
defined as systolic and diastolic blood pressure = 95% percentile for
gender, age and height [2]. Social class was determined using the
socioeconomic indices of the parents as described by Oyedeji [20].
Normal weight was defined as BMI- for age between the 5 and
85" percentile, overweight was defined as BMI-for-age between
85" and 95™ percentile while obesity was defined as BMI-for-age
above 95" percentile [16]. Data were analyzed using SPSS (Statistical
Package for Social Science) version 16. Frequency distributions were
displayed using tables and charts. The comparison of categorical
variables and tests for association was by means of chi-square test
(x3). The continuous variables like age and BMI were compared using
the students-tests. Statistical significance was set at P-value < 0.05.
Multivariate analysis was used to ascertain the association between

hypertension and some characteristics of the subjects.

Results

Of the 1000 subjects recruited, 16 were excluded from analysis based
on either incomplete filling of the questionnaire or the presence of
significant proteinuria. The remaining 984 adolescents were subjects
for this study, and they comprised 470 (47.8%) males and 514
(52.2%) females giving a male: female ratio of 1:1.1. Their ages
ranged from 10-19 years. Most of the subjects (47.8%) were aged
13-15 years while only 16.5% were in the age range of 10-12 years.
The mean age was 14.6+£2.1, 14.7+2.1 and 14.4£2.0 for all, male
and female subjects respectively. Most of the subjects 457(46.4%)

were of social class III, while only 174 (17.7%) were from the social
class I. The remaining 353 (35.8%) were from the middle social
class II. Table 1 displays the age and gender distribution as well as
the socio-economic status of these adolescents. The mean systolic
and diastolic blood pressures were 110.5+10.2mmHg and
71.5+8.5mmHg respectively. Females were found to have higher
mean systolic blood pressure (111.4£9.9mmHg) than males
(109.5+£10.5mmHg), and this difference was statistically significant (t
= 2.86, p = 0.004). The mean diastolic BP of females
(72.4+£8.3mmHg) was significantly higher than that of males
(70.6+8.5mmHg), t = 3.32, p = 0.001 (Table 1). Both the mean
systolic and diastolic blood pressure increased with the age of the
students. Blood pressure distribution among the students showed
that 4.3% and 0.5% had systolic hypertension and systolic pre-
hypertension respectively. In addition, 4.7% and 5.3% of them have
diastolic hypertension and diastolic pre-hypertension respectively.
Prevalence of combined systolic and diastolic hypertension and pre-
hypertension were 6.3% and 5.0% respectively, as shown in Table 2.
There were a higher proportion of females (7.3%) than males (5.4%)
with hypertension. More females (5.8%) than males (4.2%) had
prehypertension but these were not statistically significant. Most of
the adolescents (87.1%) were of normal weight; however, 5.7% and
2.4% were overweight and obese respectively. There were the
significantly higher proportion of overweight/obese females (10.7%)
than males (5.3%) p-value = 0.001, as shown in Table 3. In addition,
there was a higher proportion of overweight/obese adolescents in
private schools than in public schools (Table 3). The mean BMI of the
girls was higher than the mean BMI of the boys even though the
difference was not statistically significant (Table 4). Among the risk
factors studied and some other characteristics, only the type of school
(private school) (x> = 7.32, p = 0.01) and BMI (overweight and
obesity) (x> = 42.09, p < 0.001) were found to be significantly
associated with hypertension, Table 5. Predictors of hypertension
among the students were obesity (O.R = 2.70), school type (O.R =
0.47), sex (O.R = 1.31), age (O.R = 1.23) and family history of
hypertension (O.R = 0.79) (Table 6). Adolescents who were obese
are thrice at risk of developing of hypertension compared to non-
obese adolescents while being in public school reduces the risk of
hypertension by 57% (Table 6).
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Discussion

The present study observed a mean prevalence of hypertension of
6.3% (5.4% for boys and 7.3% for girls) among adolescents in Awka
South LGA of Anambra state, southeastern Nigeria. This is similar to
the report by Mijinyawa et a/[21] in Kano State Nigeria, who
documented a prevalence of 7.2%, (6.7% for boys and 7.7% for girls)
in a similar population of 1000 teenagers aged 13-19 years. The
finding in this study is also similar to that documented in Calabar by
Odey et a/[22] who observed a prevalence of 6.7% among 375
adolescents. Kehishadi et a/[23] in Iran documented similar finding
where they reported a combined prevalence of 7.7% among students
from 23 provinces aged between 6-18 years. Studies elsewhere
[24, 25], also documented similar findings. The implication of this is
that apparently, healthy adolescents can be hypertensive without
knowing and this underscores the need for a regular check of blood
pressure among these adolescents. The prevalence of hypertension
in this study is higher than 0.1% reported by Oyewole et a/[26] and
2% documented by Adams-Campbell ef a/[27]. The possible reason
for this could be due to differences in methodology. Whereas the
present study used the standard mercury sphygmomanometer,
Oyewole et a/[26] used aneroid sphygmomanometer which may give
inaccurate blood pressure readings. On the other hand, whereas
hypertension was placed at > 95% percentile in the present study,
Adam Campbell et a/[27] fixed hypertension at 140mmHg and 90
mmHg as cut off points for systolic and diastolic hypertension
respectively and this can explain the lower prevalence documented in
their study. A Similar study in Israel [28] documented a prevalence
of 2.1% which is lower than the finding of the present study, but the
lower age group (6-9 years) recruited in that study could be an
explanation for the lower prevalence observed. Hypertension has
been documented to be higher in adolescents than in younger
children [29]. Studies [30, 31] in other parts of Nigeria reported
prevalence similar to that reported in this study. Ejike et a/[32] in
Kogi State, Nigeria had reported a prevalence of 17.5% (16.9% for
boys and 18.0% for girls) which is much higher than the finding of
this present study. However, there is a possibility that the electronic
sphygmomanometer used by Ejike and co-workers may explain this
disparity. Another reason could be that as opposed to present study,
which included adolescents, aged 10-19 years, Ejike et a/[32] studied
only those aged 13-18 years who are expected to have higher blood
pressures. Papandreou et a/[33] also documented a similar higher
prevalence of 15.1% in a study in Greece. The prevalence of

prehypertension observed in the present study is lower than that

reported by Ujunwa et a/[30] and Ejike et a/[32] but is similar to the
findings in other studies [27]. Importantly, the implication is that
these adolescents with prehypertension may develop hypertension

later in life and this call for close monitoring of these adolescents.

Another important observation in this study is that both mean systolic
and diastolic blood pressures were higher in girls than boys, a
difference that was statistically significant. A similar observation was
made by several studies in the past [26, 29, 31]. Akor et a/[29] had
reasoned that this could be due to the early onset of puberty in girls
that could result in a slight increase in both systolic and diastolic BP
among these girls when compared to boys. Equally similar to the
above finding is the fact that this study also observed a higher
prevalence of hypertension (7.3%) among girls than boys (5.4%) did.
Other studies on blood pressure and hypertension in the past have
reported similar findings [26, 33]. In addition to the reason given
above, greater body mass index among girls in the early puberty may
also explain this difference. Review of the literature revealed that
obesity and overweight are established risk factors for hypertension,
[14, 15] and this was confirmed in this study. This study also
demonstrated that 5.6% and 2.4% of the subjects were overweight
and obese respectively. Overweight and obesity was significantly
associated with hypertension, p-value < 0.001. When subjected to
logistic regression analysis, obesity was the highest predictor of
hypertension. Adolescents who are obese were about three times
more likely to develop hypertension when compared to their
nonobese counterparts, (OR 2.70; 95% CI = 1.82-4.00). Further
analysis revealed that a significantly high proportion of the females
(10.7%) were overweight or obese when compared to 5.3% of their
male counterparts. Opara et a/, [34] had earlier documented a similar
finding among 983 schoolchildren in Southern Nigeria. Senbanjor and
Oshinkoye [35] in Abeokuta South-Western Nigeria documented a
significantly higher prevalence of obesity and hypertension among
female adolescents when compared to their male counterparts. This
is further buttressed by the fact that logistic regression shows that
females have at least a 20% higher risk of developing hypertension
than males. (OR = 1.31, 95% CI- 0.86-1.99). Studies in Sudan [36]
and India [37] also observed findings similar to that documented in
the present study. Although the reason for the high prevalence of
overweight and obesity among adolescent girls may not be clearly
understood, one known fact is the hormonal interplay that heralds
puberty occurs earlier in females and encourages much deposit of fat
in females. This could account for the higher BMI that may result in
a higher prevalence of hypertension among these females. Social

class and family history of hypertension are two other important
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factors that may influence the development of adolescent
hypertension. This study has not shown any significant association
between social class, family history, and hypertension. As in the
present study, Zeena et a/[36] in a study in Sudan demonstrated that
obesity, but not a family history of hypertension was associated with
hypertension among 304 children that participated in their study.
Unlike the present study, Nichols et a/[38] documented a positive
correlation between family history and adolescent hypertension
where they noted that a third of all the adolescents with hypertension
had parents, siblings, or grandparents diagnosed or been treated for
hypertension. However, there is no immediate explanation for this
disparity. Logistic regression of the possible predictors of
hypertension revealed that being in public school reduces the risk of
hypertension by 57%. This could be explained in part by the fact that
obesity, which is a risk factor for hypertension in this study, is
significantly lower among children in the public school as opposed to
their counterparts in the private school who are likely to come from
the elite class. Children of the elite class are more likely to overfeed
and indulge in habits like watching movies for a long time (inactivity)

which leads to obesity.

Conclusion

e In these adolescents, attending private schools, female sex
and being overweight or obese are predisposing factors to
having higher blood pressures.
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Tables

Hypertension and prehypertension exist among secondary school
adolescents in Awka South Local government area of Anambra state,
at a prevalence of 6.3% (5.4% for males and 7.3% for females).
Overweight and obese females have higher blood pressures than the
rest. To detect early and institute intervention for adolescents with
abnormally high blood pressure, there is a need for periodic blood

pressure monitoring as part of the school health programme.

What is known about this topic
e  There is a need for early detection and treatment of
primary hypertension in adolescents;
e  Despite the need, data on the prevalence in southeastern

Nigeria is scarce.

What this study adds
e  The observed prevalence of primary hypertension (6.3%)
and prehypertension (5%) among secondary school
adolescents in Awka, Anambra state, advocates for routine

blood pressure check;

Table 1: basic characteristics and mean blood pressures of
adolescents

Table 2: pattern of distribution of blood pressure among the
adolescents

Table 3: pattern of distribution of BMI among the adolescents
Table 4: mean BMI of overweight and obese adolescents by gender
Table 5: relationship between prehypertension, hypertension and
selected characteristics of the adolescents

Table 6: logistic regression output for characteristics of adolescents

associated with hypertension

References

1. Chiolero A, Bovet P, Paradis G. Screening for elevated blood
pressure in children and adolescents: a critical appraisal. JAMA
Pediatr. 2013; 167(3): 266-273. PubMed | Google Scholar

Page number not for citation purposes 5


http://www.panafrican-med-journal.com/content/article/31/145/full/#ref36
http://www.panafrican-med-journal.com/content/article/31/145/full/#ref38
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Chiolero%20A%5bauthor%5d+AND++Screening+for+elevated+blood+pressure+in+children+and+adolescents:+a+critical+appraisal
http://scholar.google.com/scholar?hl=en&q=+Screening+for+elevated+blood+pressure+in+children+and+adolescents:+a+critical+appraisal

10.

11.

Silva da IRR, de Souza MDG, de Camargo Carvalho AC. Blood
pressure measurement in children and adolescents: guidelines
for high blood pressure recommendations and current clinical
practice. Arq Bras Cardiol. 2007; 88(4): 434-
437. PubMed | Google Scholar

National High Blood Pressure Education Program. Working
Group on High Blood Pressure in Children and Adolescents: the
fourth report on the diagnosis, evaluation and treatment of high
blood pressure in children and adolescents. Pediatrics. 2004;
114(suppl2): 555-76.

Global

Geneva,

status
World Health

World Health  Organization.
2010.

report on
communicable diseases

Organization. 2011.

Kearney PM, Whelton M, Reynolds SK, Munter P, Whelton PK,
He J. Global burden of hypertension: an analysis of worldwide
data. Lancet. 2005; 365(9455): 217-223. PubMed | Google
Scholar

World Bank, world development report 1993. Investing in
Health. Oxford University Press for the World Bank, New York,
USA. 1993. Google Scholar

Arodiwe EB, Ike SO, Nwokediuko S. Case fatality among
hypertension related admissions in Enugu. Niger J Clin Pract.
2009; 12(2): 153-156. PubMed | Google Scholar

Lever AF, Harrap SB. Essential hypertension: a disorder of
growth with origins in childhood. J Hypertens. 1992; 10(2): 101-
20. PubMed | Google Scholar

Daniels SR, Loggie JM, Khoury P, Kimball TR. Left ventricular
geometry and severe left ventricular hypertrophy in children and
adolescents with essential hypertension. Circulation. 1998;
97(19): 1907-11.PubMed

Lawlor DA, Smith GD. Early life determinants of adult blood
pressure. Curr Opin Nephrol Hypertens. 2005; 14(3): 259-
64. PubMed | Google Scholar

Lauer RM, Burns TL, Clarke WR, Mahoney LT. Childhood
predictors of future blood pressure. Hypertension. 1991;
18(3suppl): 174-81. PubMed

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Sung RYT, Lam YM, Leung SSF. Blood pressure in Hong Kong
Chinese children: correlation with anthropometric data. J HK Coll
Cardiol. 1994; 2: 99-106.

Rosner B, Prineas RJ, Loggie JM, Daniels SR. Blood pressure
nomograms for children and adolescents, by height, sex, and
age, in the United States. J Pediatr. 1993; 123(6): 871-
86. PubMed | Google Scholar

Sorof JM, Lai D, Turner ], Poffenbarger T, Portman RJ.
Overweight, ethnicity, and the prevalence of hypertension in
2004; 113(3ptl): 475-

school-aged children. Pediatrics.

82. PubMed | Google Scholar

Paradis G, Lambert M, O'Loughlin J, Lavallee C, Aubin ], Delvin
E. Blood pressure and adiposity in children and adolescents.
Circulation. 2004; 110(13): 1832-38. PubMed

Must A, Dallal GE, Dietz WH. Reference data for obesity: 85% and
95t percentiles of body mass index (wt/ht?)-a correction. Am J
Clin Nutr. 1991; 53(4): 839-46. PubMed | Google Scholar

Kliegman RB, Behrman RE. Assessment of growth. In: BehrmOan
RE, Vaughn VC, eds Nelson Textbook of Paediatrics, 15% eds
Philadelphia: WB Saunders. 1996; 63-67.

Paynter AS, Parkin M. Growth in childhood. In: Stanfield P,
Brueton M, eds Diseases of children in the tropics and subtropics
4% London: Hodder and Stoughton. 1991; 255-257.

Chobanian AV, Bakris GL, Black HR Cushman WC, Green LA, 1zzo
JL et al. Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood
Pressure. 2003; 42(6): 1206-
1252. PubMed | Google Scholar

Hypertension.

Oyedeji GA. Socioeconomic and cultural background of
hospitalized children in Ilesha Nigeria. Nig J Paediatr. 1985;
12(4): 111-117. Google Scholar

Din-Dzietham R, Liu Y, Bielo MV, Shamsa F. High blood pressure

trends in children and adolescents in national surveys 1963-
2002. Circulation. 2007; 116(13): 1488-96. PubMed

Page number not for citation purposes 6


https://www.ncbi.nlm.nih.gov/pubmed/17546283
http://scholar.google.com/scholar?hl=en&q=+Blood+pressure+measurement+in+children+and+adolescents:+guidelines+for+high+blood+pressure+recommendations+and+current+clinical+practice
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Kearney%20PM%5bauthor%5d+AND++Global+burden+of+hypertension:+an+analysis+of+worldwide+data
http://scholar.google.com/scholar?hl=en&q=+Global+burden+of+hypertension:+an+analysis+of+worldwide+data
http://scholar.google.com/scholar?hl=en&q=+Global+burden+of+hypertension:+an+analysis+of+worldwide+data
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=world+development+report+1993.+Investing+in+Health.&btnG=
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Arodiwe%20EB%5bauthor%5d+AND++Case+fatality+among+hypertension+related+admissions+in+Enugu
http://scholar.google.com/scholar?hl=en&q=+Case+fatality+among+hypertension+related+admissions+in+Enugu
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Lever%20AF%5bauthor%5d+AND++Essential+hypertension:+a+disorder+of+growth+with+origins+in+childhood
http://scholar.google.com/scholar?hl=en&q=+Essential+hypertension:+a+disorder+of+growth+with+origins+in+childhood
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Daniels%20SR%5bauthor%5d+AND++Left+ventricular+geometry+and+severe+left+ventricular+hypertrophy+in+children+and+adolescents+with+essential+hypertension
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Lawlor%20DA%5bauthor%5d+AND++Early+life+determinants+of+adult+blood+pressure
http://scholar.google.com/scholar?hl=en&q=+Early+life+determinants+of+adult+blood+pressure
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Lauer%20RM%5bauthor%5d+AND++Childhood+predictors+of+future+blood+pressure
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Rosner%20B%5bauthor%5d+AND++Blood+pressure+nomograms+for+children+and+adolescents+by+height+sex+and+age+in+the+United+States
http://scholar.google.com/scholar?hl=en&q=+Blood+pressure+nomograms+for+children+and+adolescents+by+height+sex+and+age+in+the+United+States
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Sorof%20JM%5bauthor%5d+AND++Overweight+ethnicity+and+the+prevalence+of+hypertension+in+school-aged+children
http://scholar.google.com/scholar?hl=en&q=+Overweight+ethnicity+and+the+prevalence+of+hypertension+in+school-aged+children
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Paradis%20G%5bauthor%5d+AND++Blood+pressure+and+adiposity+in+children+and+adolescents
https://www.ncbi.nlm.nih.gov/pubmed/2008861
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Reference+data+for+obesity%3A+85th+and+95th+percentiles+of+body+mass+index+%28wt%2Fht2%29-a+correction.+Am+J+Clin+Nutr.+1991&btnG=
https://www.ncbi.nlm.nih.gov/pubmed/14656957
http://scholar.google.com/scholar?hl=en&q=+Seventh+Report+of+the+Joint+National+Committee+on+Prevention+Detection+Evaluation+and+Treatment+of+High+Blood+Pressure
http://scholar.google.com/scholar?hl=en&q=+Socioeconomic+and+cultural+background+of+hospitalized+children+in+Ilesha+Nigeria
https://www.ncbi.nlm.nih.gov/pubmed/17846287

22.

23.

24.

25.

26.

27.

28.

29.

Odey F, Anah M, Ansa V, Ogbeche ], Meremikwu M, Ekanem E.
Pre-Hypertension And Hypertension In Apparently Healthy
Adolescents In Calabar, Nigeria. Glo J Com Med. 2009; 2(1-2):
25-32. Google Scholar

Kehishadi R, Ardalan G, Gheiratmand R, Majdzadeh R, Delavari
A, Heshmat R et al. Blood pressure and its influencing factors in
a national representative sample of Iranian children and
adolescents: the CASPIAN Study. Eur J Cardiovasc Prev Rehabil.
2006; 13(6): 956-63. PubMed | Google Scholar

Monyeki KD, Kemper HCG, and Makgae PJ. The association of
fat patterning with blood pressure in rural South African children:
the Ellisras Longitudinal Growth and Health Study. Int J
Epidemiol. 2006; 35(1): 114-120. PubMed | Google Scholar

Rao S, Kanade A, Kelkar R. Blood pressure among overweight
adolescents from urban school children in Pune, India. Eur J Clin
Nutr. 2007; 61(5): 633-41. PubMed | Google Scholar

Oyewole OO, Oritogun KS. Pre-hypertension and Hypertension
in Adolescence: How much does it occur in a Nigerian
Community. West Afr J Med. 2012; 32(2); 71-
76. PubMed | Google Scholar

Adams-Campbell LL, Ukoli F, Young MP, Omene J, Nwankwo M,
Haile GT et al. An epidemiological assessment of blood pressure
determinants in an adolescent population of Nigerians. J
Hypertens. 1987; 5(5): 575-80. PubMed | Google Scholar

Jaber L, Eisenstein B, Shohat M. Blood pressure measurements
in Israeli Arab children and adolescents: Isr. Med Assoc J. 2000;
2(2): 118-21. PubMed | Google Scholar

Akor F, Okolo SN, Okolo AA. Blood Pressure and anthropometric
measurements in healthy primary school entrants in Jos Nigeria.
S A J CH. 2010; 4(2): 44-47. Google Scholar

30.

31.

32.

33.

34.

35.

36.

37.

38.

Ujunwa FA, Ikefuna AN, Nwokocha RC, Chinawa IM.
Hypertension and prehypertension among adolescents in school
schools in Enugu, South East, Nigeria. Ital J Pediatr. 2013; 39:
70. PubMed |Google Scholar

Bugaje MA, Yakubu AM, Ogala WN. Prevalence of Adolescent
hypertension in Zaria. Niger J Pediatr. 2005; 32(4): 77-
82. Google Scholar

Ejike CE, Ugwu CE, Ezeanyika LU. Variations in the prevalence
of prehypertension in a Nigerian school-going adolescent
population living in a semi-urban and an urban area. BMC
Pediatr. 2010; 10: 13-20.Google Scholar

Papandreou D, Stamou M, Rousso I, Malindretos P. Prevalence
of hypertension and association of dietary mineral intake with
blood pressure in healthy schoolchildren from northern Greece
aged 7-15 years. Ann Nutr Metab. 2007; 51(5): 471-
76. PubMed | Google Scholar

Opara DC, Ikpeme EE, Ekanem US. Prevalence of Stunting,
Underweight, and Obesity in School-aged children in Uyo,
Nigeria. Pak J Nutr. 2010; 9(5): 459-466. Google Scholar

Sebanjo 10, Oshikoya KA. Obesity and blood pressure levels of
adolescents in Abeokuta, Nigeria. Cardiovasc J Afr. 2012 Jun;
23(5): 260-4. PubMed | Google Scholar

Zeena S, Kirk GD, DeBoer MD. High Rate of Obesity-Associated
Hypertension among Primary Schoolchildren in Sudan. Int J
Hypertens. 2010 Dec 22; 2011: 629492. Google Scholar

Gupta AK, Ahmad AJ. Childhood obesity and hypertension.
Indian J Pediatr. 1990; 27(4): 333-7.PubMed | Google
Scholar

Nichols S, Cadogan F. Blood Pressure and its correlates in

Tobagonian adolescents. West Indian Med J. 2006; 55(5): 305-
12. PubMed | Google Scholar

Page number not for citation purposes 7


http://scholar.google.com/scholar?hl=en&q=+Pre-Hypertension+And+Hypertension+In+Apparently+Healthy+Adolescents+In+Calabar+Nigeria
https://www.ncbi.nlm.nih.gov/pubmed/17143128
http://scholar.google.com/scholar?hl=en&q=+Blood+pressure+and+its+influencing+factors+in+a+national+representative+sample+of+Iranian+children+and+adolescents:+the+CASPIAN+Study
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Monyeki%20KD%5bauthor%5d+AND++The+association+of+fat+patterning+with+blood+pressure+in+rural+South+African+children:+the+Ellisras+Longitudinal+Growth+and+Health+Study
http://scholar.google.com/scholar?hl=en&q=+The+association+of+fat+patterning+with+blood+pressure+in+rural+South+African+children:+the+Ellisras+Longitudinal+Growth+and+Health+Study
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Rao%20S%5bauthor%5d+AND++Blood+pressure+among+overweight+adolescents+from+urban+school+children+in+Pune+India
http://scholar.google.com/scholar?hl=en&q=+Blood+pressure+among+overweight+adolescents+from+urban+school+children+in+Pune+India
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Oyewole%20OO%5bauthor%5d+AND++Pre-hypertension+and+Hypertension+in+Adolescence:+How+much+does+it+occur+in+a+Nigerian+Community
http://scholar.google.com/scholar?hl=en&q=+Pre-hypertension+and+Hypertension+in+Adolescence:+How+much+does+it+occur+in+a+Nigerian+Community
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Adams-Campbell%20LL%5bauthor%5d+AND++An+epidemiological+assessment+of+blood+pressure+determinants+in+an+adolescent+population+of+Nigerians
http://scholar.google.com/scholar?hl=en&q=+An+epidemiological+assessment+of+blood+pressure+determinants+in+an+adolescent+population+of+Nigerians
https://www.ncbi.nlm.nih.gov/pubmed/10804932
http://scholar.google.com/scholar?hl=en&q=+Blood+pressure+measurements+in+Israeli+Arab+children+and+adolescents:+Isr
http://scholar.google.com/scholar?hl=en&q=+Blood+Pressure+and+anthropometric+measurements+in+healthy+primary+school+entrants+in+Jos+Nigeria
https://www.ncbi.nlm.nih.gov/pubmed/24180427
http://scholar.google.com/scholar?hl=en&q=+Hypertension+and+prehypertension+among+adolescents+in+school+schools+in+Enugu+South+East+Nigeria
http://scholar.google.com/scholar?hl=en&q=+Prevalence+of+Adolescent+hypertension+in+Zaria
http://scholar.google.com/scholar?hl=en&q=+Variations+in+the+prevalence+of+prehypertension+in+a+Nigerian+school-going+adolescent+population+living+in+a+semi-urban+and+an+urban+area
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Papandreou%20D%5bauthor%5d+AND++Prevalence+of+hypertension+and+association+of+dietary+mineral+intake+with+blood+pressure+in+healthy+schoolchildren+from+northern+Greece+aged+7?15+years
http://scholar.google.com/scholar?hl=en&q=+Prevalence+of+hypertension+and+association+of+dietary+mineral+intake+with+blood+pressure+in+healthy+schoolchildren+from+northern+Greece+aged+7?15+years
http://scholar.google.com/scholar?hl=en&q=+Prevalence+of+Stunting+Underweight+and+Obesity+in+School-aged+children+in+Uyo+Nigeria
https://www.ncbi.nlm.nih.gov/pubmed/22038484
http://scholar.google.com/scholar?hl=en&q=+Obesity+and+blood+pressure+levels+of+adolescents+in+Abeokuta+Nigeria
http://scholar.google.com/scholar?hl=en&q=+High+Rate+of+Obesity-Associated+Hypertension+among+Primary+Schoolchildren+in+Sudan
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Gupta%20AK%5bauthor%5d+AND++Childhood+obesity+and+hypertension
http://scholar.google.com/scholar?hl=en&q=+Childhood+obesity+and+hypertension
http://scholar.google.com/scholar?hl=en&q=+Childhood+obesity+and+hypertension
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Nichols%20S%5bauthor%5d+AND++Blood+Pressure+and+its+correlates+in+Tobagonian+adolescents
http://scholar.google.com/scholar?hl=en&q=+Blood+Pressure+and+its+correlates+in+Tobagonian+adolescents

Table 1: basic characteristics and mean blood pressures of the adolescents
Age and gender distribution
Age (years) Male Females Total X p value
N=470(%) N=514(%) n=984(%)
10-12 74(15.7) 88(17.1) 162(16.5) 4.76 0.09
13-15 212(45.1) 259(50.4) 471(47.8)
16-19 184(39.2) 167(32.5) 351(35.7)
Total 470(47.8) 514(52.2) 984(100)
Socio-economic
characteristics
Social class Male Female Total
N=470(%) N=514(%) n=984(%)
1 85(18.1) 89(17.3) 174(17.7)
II 198(42.1) 155(30.2) 353(35.8)
III 187(39.8) 270(52.5) 457(46.4)
Total 470(47.8) 520(52.2) 984(100)
Mean Blood
Pressure
Blood pressure Male Female Total t-test
meanxSD meanxSD meanxSD
Systolic BP 109.5£10.5 111.44£9.9 110.5+10.5 2.86 0.004
Diastolic B 70.6+8.5 72.448.3 71.548.5 3.32 0.001
Table 2: pattern of distribution of blood pressure among the adolescents
Blood Pressure Male Female Total X2 p-value
n=470(%) n=514(%) n=984(%)
Systolic BP
Normal 453 (96.4) 484 (%94.2) 937 (95.2)
Pre-hypertension 2 (04 3 (0.6) 5 (0.5 2.69 0.26
Hypertension 15 (3.2) 27 (5.2) 42 (4.3)
Diastolic BP
Normal 432 (91.9) 454 (88.3) 886 (90.0)
Pre-hypertension 20 (4.3) 32 (6.2 52 (5.3) 3.53 0.17
Hypertension 18 (3.8) 28 (54 46 (4.7)
Combined DBP and
SPB
Normal 426 (90.6) 447 (86.9) 873 (88.7)
Pre-hypertension 19 (4.2) 30 (5.8 49 (5.0 4.02 0.18
Hypertension 25 (54 37 (7.3) 62 (6.3)
Table 3: pattern of distribution of BMI among the adolescents
Class Male Female Total X P value
n=470(%) n=514(%) n=984(%)
Underweight 34(7.2) 13(2.5) 47(4.7) 23.06 <0.001
Normal 411(87.4) 446(87.4) 867(87.1)
Overweight 14(3.0) 42(8.2) 56(5.6)
Obese 11(2.9) 13(2.5) 25(2.5)
Mean BMI+SD 19.42+3.12 20.55+3.26 20.01+3.24
Public school Private school Total n=984(%)
n=663(%) n=321(%)
Underweight 46(6.9) 1(0.3) 47(4.8)
Normal 574(86.6) 283(88.2) 857(87.1) 33.21 0.001
Overweight 35(5.3) 21(6.5) 56(5.7)
Obese 8(1.2) 16(5.0) 24(2.4)
Mean BMI+SD 19.6+3.0 20.9+3.5 20.0£3.22
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Table 4: mean BMI of overweight and obese adolescents by gender

Class Male Female Total t-test | p-value
Mean+SD Mean+SD Mean+SD
0.21
Overweight(kg/m?) 24.79+2.53 25.46+1.34 25.29+1.72 1.27
Obese (kg/m?) 30.54+3.31 29.70+3.98 30.08+3.64 0.56 0.59

Table 5: relationship between prehypertension, hypertension and selected characteristics of the adolescents

Characteristic Normal Pre-HTN HTN X? p-value
n=873 (%) n=49 (%) n=62 (%)

Sex

Male 427 (48.9) 19 (38.8) 24 (38.7) 3.98 0.14

Female 446 (51.1) 30 (61.2) 38 (61.3)

Age (in years)

10-12 148 (16.9) 5(10.2) 8 (12.9)

13-15 419 (48.0) 28 (57.1) 24 (38.7) 6.77 0.15

16-19 306 (35.1) 16 (32.7) 30 (48.4)

Type of School

Public 576 (66.1) 37 (75.5) 50 (80.6) 7.64 0.02

Private 297 (33.9) 12 (24.5) 12 (19.4)

Family History of HPT

Yes 171 (19.6) 12 (24.5) 16 (25.8) 1.61 0.45

No 702 (80.4) 37 (75.5) 46 (74.2)

Social Class

Class 1 152 (17.4) 12 (24.5) 10 (16.1)

Class 2 321 (36.7) 15 (30.6) 18 (29.1) 4.00 0.41

Class 3 400 (45.9) 22 (42.9) 34 (54.8)

BMI

Underweight/Normal 811 (92.9) 42 (85.7) 50 (80.6)

Overweight 50 (5.7) 3(6.1) 3(4.8) 46.63 0.001

Obese 12 (1.4) 4(8.2) 9 (14.6)

Table 6: logistic regression output for characteristics of
adolescents associated with hypertension

Risk Factor 0.R 95% CI
School type 0.43 (0.22-0.86)
Sex 1.24 (0.71-2.14)
Age 1.37 (0.91-2.04)
Social Class 1.20 (0.83-1.73)
Family History of HTN 0.79 (0.44-1.53)
Obesity 2.86 (1.76-4.62)
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