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Abstract

Background: The prevalence of hypertension
and cardiovascular disease is dramatically on
the increase in young adults. The aim of this
research was to determine the prevalence of
hypertension, and its association with risk
factors for cardiovascular disease among a
cohort of young adults in a tertiary institution
in South-South, Nigeria.

Methods: A descriptive cross-sectional survey
was conducted among 324 full-time
undergraduates of the University of Port
Harcourt, South-South, Nigeria between May
and July 2016. Respondents were recruited
using multi-stage sampling. The WHO STEPS
questionnaire was used to collect data,
entered into android mobile devices and
analyzed using SPSSversion 20.

Results: The mean age of respondents was
22.09 *+ 2.36 years. A total of 217 (67%)
respondents reported themselves to be

physically inactive, 52 (16%) were
overweight/obese while 91 (36.4%)
respondents were current users of alcohol, and
55 (17%) had a history of tobacco use. A total
of 79 (24.4%) respondents had hypertension;
all of whom were newly diagnosed. Logistic
regression revealed that obese and overweight
respondents had 5.5 (1.72 to 17.60 C.I) times
greater odds of having high blood pressure
than respondents with normal BMI after
adjusting for confounders. Males were also
1.84 (1.04 to 3.25 C.I) times more likely to have
high blood pressure than females.

Conclusion: This study provides evidence of
an increasing prevalence of undetected
hypertension among young adults. The
identified association between modifiable risk
factors and hypertension underscores the need
for intensification of prevention interventions
targeted atyoung adults.

Key-words: Awareness, Prevalence,
Modifiable Risk Factors, Young Adults

INTRODUCTION

Cardiovascular diseases (CVDs) are diseases
of the heart and blood vessels. They include
coronary heart disease, cerebrovascular
disease, rheumatic heart disease and
pulmonary embolism." They are a major
cause of preventable morbidity and mortality
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in developed and developing countries
respectively with mortality being as high as
80% in developing countries.”’

Once considered a problem predominant
among the middle-aged and elderly, the
prevalence of cardiovascular risk factors is
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dramatically on the increase in young
adults.'This increase may be attributed to the
epidemiological transition involving dietary,
lifestyle, and behavioural changes.’

Modifiable risk factors for cardiovascular
diseases include smoking, hypertension,
lipid abnormalities, diabetes mellitus,
alcohol consumption, obesity, poor dietary
habits, and stress. Persistent prevalence of
modifiable risk factors for cardiovascular
diseases among young adults foretells
increased future prevalence of
cardiovascular disease and its
complications.’

The true burden of cardiovascular diseases
due to modifiable risk factors among young
adults in Nigeria is unknown.”However,
studies have indicated that less than 30% of
young adults in Nigerian universities are
aware of the modifiable risk factors for CVD
and less than 20% know that hypertension
exposes people to the risk of cardiovascular
disease, kidney disease, and stroke."*’Many
young adults find out they are hypertensive
when complications have already set
in.""Unfortunately, the prevalence of
undetected elevated blood pressure among
young adults is on the rise as a consequence
ofinadequate screening, and a general lack of
attention from the health care community."""*
Poor awareness among young adults may
contribute to high risk behaviour that
predispose to elevated blood pressure and
cardiovascular diseases.“Understanding the
prevalence of elevated blood pressure and its
association with modifiable risk factors for
CVD will aid proper and effective planning
and establishment of preventive strategies."

The aim of this research was to determine the
prevalence of elevated blood pressure, and

its association with modifiable risk factors
for cardiovascular disease among a cohort of
young adults in a tertiary institution in
South-South, Nigeria.

Subjects and Methods:

Ethical Considerations

Ethical approval for this study was granted by
the Research Ethics Committee of the
University of Port Harcourt. Informed
consent was obtained from all respondents
after adequate explanation of the research
objectives, benefits and risks was offered.
Data were collected anonymously and the
filled study tools kept confidential.

Research Design

A descriptive cross-sectional study was
conducted at the University of Port Harcourt,
South-South, Nigeria. The University of Port
Harcourtis a federal university located in
Rivers State Nigeria with an approximate
population of 40,000 students spread across
12 faculties and three (3) campuses; Abuja,
Delta and Choba, from which the
respondents were recruited.”’All full-
timeundergraduates of the University of Port
Harcourt, between the ages of 18 to 30 years
who consented to participate in the study,
were considered eligible while students who
were physically ill at the time of data
collection, were excluded from the study.

Sample Size and Sampling Technique

A sample of 324 students was recruited using
multistage sampling technique, based on a
sample size calculation done using
Cochrane's formula for sample size
estimation, for a prevalence
survey.'°Sampling was done in three stages.
In stage one, simple random sampling was
applied for the selection of two faculties from
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the 12 existing faculties in the University. In
stage two, simple random sampling was
applied for the selection of four departments
from the two faculties selected in stage one.
In stage three, simple random sampling was
applied for selection of study respondents
using the classlists obtained from the various
class representatives of the four selected
departments as sampling frame. A total of 73
students were recruited from accounting
department, while 81, 81 and 89 students
were recruited from Anatomy, Geology and
Sociology, respectively.

Study Instrument

An adapted version of the standard WHO
STEPS Questionnaire was
used.""Thisadapted structured questionnaire
was built on epi info version 7 and embedded
in an android mobile device for data
collection. Accoson Mercury
sphygmomanometer was used to measure
respondents’ blood pressure while a
calibrated tape rule and an Equinox analog
weighing scale were used to measure height
and weight, respectively.

Study Procedure/Data Collection

Five university graduates were recruited and
trained as research assistants for the purpose
of effective data collection. They were trained
for two days on electronic data capture,
questionnaire administration to
respondents, use of the mercury
sphygmomanometer, weighing scale and
tape for measurements.

Data collected included socio-demographic
characteristic of the respondents, prevalence
of modifiable risk factors and physical
measurements of weight, height and blood
pressure. Height (in centimetres) was

measured while respondents stood on bare
feet against a calibrated rule which was
placed on a wall, while weight (in kilogram)
was measured as respondents stood bare feet
on the weighing scale. The blood pressure of
each respondent was also measured and
recorded in the android device. Respondents
sat on a chair with the left arm supported,
while an appropriately sized cuff was tied
snugly around the upper left arm, at roughly
the same vertical height as the heart in
preparation for blood pressure
measurement. Three measurements were
taken for each respondent. The average of
these three readings was used. Persons
whose systolic and/or diastolic blood
pressure measured below 140/90mmHg
were categorized as having normal blood
pressure, while those with systolic and/or
diastolicblood pressure of 140/90 and above
were categorized as hypertensive. Using the
WHO STEP Surveillance guidelines, the
hypertensive category (140/90 and above)
was further categorized into grade 1, grade 2
and grade 3 hypertension for blood pressure
readings between 140/90mmHg and
159/99mmHg, 160/100mmHgand 179/109
mmHg and above 180/110mmHg,
respectively.”

An adapted version of the standard WHO
STEPS Surveillance Manual was also used to
assess the respondents' daily fruits and
vegetable intake.”The respondents were
asked about their intake pattern/frequency
of green vegetables and fruits in a day, in a
typical week. All kinds of fruit were included
except fruit juice, and scored accordingly by
determining the amount of servings of either
fruit and/or vegetable consumed a day in a
typical week. Those with intake of more than
five servings of either fruit and/or vegetable
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in a day were considered as having “good
fruit or vegetable intake”, while those with
intake of less than five servings of either
fruits and/or vegetable in a day were
considered to have “Low fruit or vegetable
intake” and lastly, respondents that do not eat
any serving of either fruitand/or vegetable in
a day were categorized into “No fruit or
vegetable intake”.

The same scoring pattern was adopted to
analyze level of physical activity.
Respondents that engage in vigorous
exercise at least three days in a week and
spend at least 20minutes per session were
classified as vigorously physically active,
while respondents that engage in moderate
exercise for at least five days in a week and
more than 30 minutes per session are
considered to be moderately physically
active and the respondents that spend more
than 60 minutes daily on sedentary lifestyle
with neither vigorous not moderate exercise
for up to three and five days, respectively
were categorized as physically inactive.

Statistical Analysis
Collected data was exported to Microsoft

Office Excel for cleaning. This collected data
was later further exported to SPSS version 20
for analysis. Descriptive statistics (mean,
standard deviation, frequency and
percentage) was used to describethe pattern
of the modifiable risk factors. Chi Square was
used to determine the association between
blood pressure and other modifiable of risk
factors while logistic regression was used to
determine the probable risk factors of CVD
among the respondents. Alpha value was set
atP=0.05.

RESULTS

All the 324 students recruited for this study
participated. The use of electronic data
collection method guaranteed that the 324
questionnaires administered were
completely and correctly entered, giving a
response rate of 100%.

Table 1 summarizes the demographic
distribution of the respondents. Out of the
324 respondents, 169 (52.2%) were male
and 155 (47.8%) were female with a mean
age of 22.09+2.36years. Majority of the
respondents 203 (62.7%) were aged
between 18 and 22 years.

Table 1. Distribution of sex and age of respondents according to departments (n=324)

Frequency Percent (%)
Sex
Male 169 52.2
Female 155 47.8
Age Group
18 - 22 Years 203 62.7
23 - 26 Years 105 32.4
27 - 30 Years 16 4.9

Mean age of the respondents = 22.09 * 2.36 years
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Table 2 showsthat250 (77.2%) respondents
had consumed alcoholat least once. Of the
250 (77.2%) respondents that had
consumed alcohol, 91 (36.4%) respondents
currently consume alcohol. A total of 55
(17%) were reported to have used tobacco.
Of this, only 20 (36.4%) respondents are
current/daily users of tobacco. In addition,
only 49 (15.1%) respondents eat more than
five servings of fruits and/or vegetables in a

day while only 60 (18.5%) of the respondents
engage in vigorous exercise for at least three
days in a week. A total 39 (12%) respondents
were overweight (BMI = 25-29.9) while13
(4%) were obese (BMI >30). This study
however, did not measure the quantity of
alcohol consumed per week/year, packs of
cigarette smoked per year and the
quantity/size of fruits and vegetable
consumed in a day.

Table 2. Pattern of modifiable risk factors CVD among respondents

Risk Factor Frequency (n) Percent (%)
Ever consumed alcohol (n=324)

No 74 22.8
Yes 250 77.2
Total 324 100
Current alcohol consumption status (n = 250)

No 159 63.6
Yes 91 36.4
Tobacco Use (n = 324)

Never smoked before 269 83.0
Ever smoked before 55 17.0
Daily/Current smokers (n = 55)

No 35 63.6
Yes 20 36.4
Fruit/Vegetable intake (n = 324)

Good Fruit/Vegetable intake 49 15.1
Low Fruit/Vegetable intake 243 75.0
No Fruit/Vegetable intake 32 99
Physical Activity (n = 324)

Vigorously physically active 60 18.5ar
Moderately physically active 47 14.5
Physically inactive/Sedentary lifestyle 217 67.0
BMI status (n = 324)

Underweight 23 7.1
Normal Weight 249 76.9
Overweight 39 12.0
Obese 13 4.0
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Atotal of 79 (24.4%) respondents had blood pressure of 140/90mmhg and above, all of whom
were newly diagnosed during data collection. The 79 (24.4%) respondents who were
hypertensive were further categorized into grade 1,2 and 3 as shown in Table 3.

Table 3. Prevalence of Blood Pressure and BMI

Frequency Percent
Blood Pressure at 140/90mmHg bench mark (n = 324)
Normal Blood Pressure 245 75.6
High Blood Pressure 79 24.4
Hypertension Prevalence (WHO classification) (n = 324)
Normal Blood Pressure 245 75.6
Grade 1 Hypertension 61 18.8
Grade 2 Hypertension 11 3.4
Grade 3 Hypertension 7 2.2

*Mean: Systolic = 117.6 + 14.1; Diastolic =80.0 + 12.8; BMI = 22.3 + 3.2

Sex (X’ = 4.07; P = 0.04) and BMI status (X’ =
19.2; P = 0.00) of respondents were the only
risk factors that were significantly associated

with the respondents' blood pressure ,Table
4,

Logistic regression modelling using crude
odds ratio (95% C.I) revealed that persons
who were overweight and obese were
respectively,4.76(1.53 to 14.80 C.I) and 3.50
(1.73 to 7.07 C.I) times more likely to be
hypertensive compared with respondents of

normal weight. Males were also found to be
1.70 (1.01 to 2.86 C.I) times more likely to
have hypertension than their female
counterparts. However, the adjusted model
showed that obese and overweight
respondents were 5.5 (1.72 to 17.60 C.I)
times more likely to have high blood pressure
than respondents with normal BMI. Males
were 1.84 (1.04 to 3.25 C.I) times more likely
to have high blood pressure than the female
respondents, Table 5.
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Table 4. Association between blood pressure and other modifiable risk factors

Blood Pressure Total X2 P-value
Normal Blood High Blood
Pressure Pressure
Age Group (n=324)
18 - 22 Years 151 (74.4) 52 (25.6) 203 (100.0) 5.04 0.8
23 - 26 Years 85 (81.0) 20 (19.0) 105 (100.0)
27 - 30 Years 9(56.3) 7 (43.8) 16 (100.0)
Sex
Male 120 (71.0) 49 (29.0) 169 (100.0)  4.07 0.04
Female 125 (80.6) 30(19.4) 155 (100.0)
BMI Status
Underweight 18 (78.3) 5(21.7) 23 (100.0) 19.22  0.00
Normal Weight 200 (80.3) 49 (19.7) 249 (100.0)
Overweight 21(53.8) 18 (46.2) 39 (100.0)
Obese 6 (46.2) 7 (53.8) 13 (100.0)
Physical Activity
Vigorously physically active 43 (71.7) 17 (28.3) 60 (100.0) 1.21 0.55
Moderately physically 38 (80.9) 9 (19.1) 47 (100.0)
active
Physically
inactive/Sedentary Lifestyle 164 (75.6) >3 (24.4) 217 (100.0)
Smoking
No 23 (65.7) 12 (34.3) 35(100.0) 0.62 0.43
Yes 11 (55.0) 9 (45.0) 20 (100.0)
Alcohol
No 123 (77.4) 36 (22.6) 159 (100.0) 3.18 0.1
Yes 61 (67.0) 30 (33.0) 91 (100.0)
Diet Assessment
No Fruit/Vegetable intake 24 (75.0) 8(25.0) 32 (100.0) 0.16 0.92
Low Fruit/Vegetable intake 185 (76.1) 58 (23.9) 243 (100.0)
Good Fruit/Vegetable
intake 36 (73.5) 13 (26.5) 49 (100.0)
The Nigertan Health Jowrnal, Volume 17 No =, July to September, 2017
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Table 5. Crude and Adjusted Odd Ratios Identifying probable risks of elevated blood

pressure among respondents

COR 95% Confidence P-value AOR 95% Confidence P-
Interval Interval value
(Lower limit - Higher (Lower limit - Higher
limit) limit)
BMI Status
Normal Weight (ref)
Obese 4.76 (1.53 - 14.80) 0.01 5.50 (1.72 - 17.60) 0.00
Overweight 3.50(1.73-7.07) 0.00 3.66 (1.73-7.71) 0.00
Underweight 1.13 (0.40 - 3.20) 0.81 1.17 (0.41 - 3.36) 0.77
Sex
Female (ref)
Male 1.70 (1.01 - 2.86) 0.05 1.84 (1.04 - 3.25) 0.04
Alcohol
Consumption Status
Currently Consuming 0.34
Alcohol (ref)
Currently Consuming  1.68 (0.95 - 2.98) 0.08 1.39 (0.74 - 2.60) 0.30
Alcohol
Never Consumed 0.73 (0.36-1.47) 0.38 0.79 (0.38-1.63) 0.52
Alcohol
DISCUSSION reported lower proportions of young adults

The major findings from this are that two-
thirds of the respondents were physically
inactive, one in five were overweight/obese
while one-third were current consumers of
alcohol and approximately one-fifth used
tobacco. A fourth of all study respondents
had elevated blood pressure. Overweight and
obese persons were more likely to have
elevated blood pressure compared with
persons of normal weight. Males were also
more likely to be hypertensive compared
with females.

With relation to the prevalence of physical
inactivity and alcohol consumption, the
researchers' findings are in agreement with
other research which showed similar
patterns.”’*However, some other studies

22,23

with modifiable risk factors for CVD.
Findings from this current study relating to
high prevalence of physical inactivity are at
variance with two other studies in 2008
which found much lower prevalence of
physical inactivity among young adults, and
another study in 2015which reported low
prevalence of physical inactivity among
young adults in Maiduguri,
Nigeria.”***Theobservedlevel of lack of
physical activity in this study may indicate an
increasing trend of sedentary behaviour
among young adults who were previously
thought to be very physically active.””’

All persons identified with hypertension in
this study were newly diagnosed
hypertensive. The prevalence of
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hypertension obtained in this study is higher
than that of a previous study but lower than
that of a study in Chile in which 4 out of 10
young adults in the study population were
hypertensive.”

The findings of being male and
overweight/obese as associated risk factors
for hypertension is consistent with
otherstudies which showed a positive
association between obesity and
hypertension.””

These findings indicate that the
epidemiological transition may be at play
among young adults. Young adults who are
expected to be physically active may
increasingly be adopting sedentary
behaviour. In addition to this, young adults
have always had the predilection for high risk
behaviour such as alcohol and tobacco
intake. All these may be the underlying
reasons for increase in prevalence of
hypertension in young adults.

The limitations of this study relate to its
descriptive cross-sectional design. An
analytical design would have been better for
determining associations between risk
factors and hypertension. However, findings
from descriptive studies provide the impetus
for better designed analytical studies. Such
study designs are recommended for future
research in this area. These study findings
underscore the need for interventions for
screening of hypertension and CVD risk
factors among young adults in tertiary
institutions. Screening activities could be
integrated into student week activities, or
done as outreaches by school health
authorities. There is also need for health
promotion activities among students to

foster increased physical activity, healthy
diet, weightloss and reduction in alcohol and
tobacco use.

CONCLUSION

This study provides evidence of an increasing
prevalence of hypertension among young
adults who are unaware of their blood
pressure status. The identified association
between modifiable risk factors and
hypertension underscores the need for
intensification of primordial and primary
prevention interventions for youngadults.
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