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Abstract

Background: The overall health of school teachers is closely related to the performance of children in school and

life generally.
Objectives: This study aimed to describe the prevalence
among school teachers in Ogbomoso, Nigeria.

of cardiovascular risk factors and metabolic syndrome

Methods: Two hundred secondary school teachers were randomly selected from all the secondary schools in the

two local Governments in Ogbomoso, Nigeria. Relevant laboratory investigations and electrocardiography
were performed. Metabolic syndrome was defined using the Joint Scientific Statement on Harmonising the

Metabolic Syndrome Criteria.

Results: Metabolic syndrome (MS) was identified among 44(22.0%) of study participants. It was more common
among females 33(28.2%) compared to males 11(13.3%) [p = 0.002]. The prevalence of some cardiovascular risk
factors were as follows: visceral obesity 108(54.0%), low HDL 105(52.5%), hypertension 58 (29.0%), BP >130/85

mmHg, 76(38.0%), impaired fasting blood glucose 49(24

.5%) and hypertriglyceridaemia 14(7.0%). Only a small

fraction (39;19.5%) demonstrated good level of knowledge about the cardiovascular risk factors.
Conclusion: Cardiovascular risk factors were common among school teachers in Ogbomoso, south-west

Nigeria in addition to a low level of awareness and poor control of the risk factors.
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Introduction

Cardiovascular disease (CVD) is the largest
contributor to mortality and morbidity
worldwide, accounting for up to 17 million
deaths in the year 2013 alone. ""? These diseases
are often preceded by risk factors and progress
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at variable rates over time. ** Adequate education
and awareness about the risk factors for
cardiovascular diseases is an important tool in
cardiovascular prevention worldwide. " ¥ School
teachers are important parts of the society being
stakeholders in delivering quality education for
the general populace. The level of awareness of risk
factors for CVD among teachers adequately
mirrors that of the larger society. " Identifying
common medical problems among teachers can
help optimise their health status to improve work
efficiency and productivity as this will ultimately
improve the quality of education.

School teachers constitute the largest group of
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government employees in most parts of
Nigeria. A healthy population of teachers is, of
course, going to positively impact on students'
academic performance and general wellness of
the populace. Teachers also have a direct
influence on students' perception of health
matters with consequent indirect impact on the
perception of parents and guardians about
health issues. The knowledge of teachers about
CVD and its risks has been shown to be very low
at Ibadan as previously reported by Familoni et
al.”

Indeed, Africans are on the verge of a rapid
epidemiologic transition, and there is a need for
increasing awareness for CVD risk assessment
and prevention. ¥ Therefore, it is expedient to
determine the burden of CV risk factors and the
level of knowledge of CV risk factors among
teachers. This step may identify knowledge
gaps to be addressed in achieving a higher
standard of community awareness for CVD and
its risk factors. This better level of knowledge
may be useful in identifying targets for
interventions in the CVD prevention programs
in the community. Other researchers have
reported varying levels of knowledge of
teachers concerning ischaemic heart disease,
epilepsy and school health programs from
different community settings. """

Metabolic syndrome is a complex cluster of risk
factors for CVD and diabetes mellitus. " These
factors include hyperglycaemia, dyslipidaemia,
hypertension and obesity. Individuals with the
metabolic syndrome are at increased risk of
developing diabetes mellitus and CVD as well
as increased mortality from CVD and all causes.
> The syndrome is believed to affect at least
one out of every five adults worldwide and
carries a high risk of CVD. " The prevalence of
metabolic syndrome among adults in the
Nigerian population has been shown to be
considerably high. """

Literature is scarce on the burden of CVD risk
factors and the level of knowledge of school
teachers on risk factors for CVD. Therefore, this
study was aimed at determining the burden of
cardiovascular risk factors and metabolic
syndrome among secondary school teachers in
Ogbomoso, south-west Nigeria. It also aimed at
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determining the level of knowledge of CV risk
factors among school teachers.

Methods

This study had a cross-sectional design and was
conducted between January and June 2014.
Twenty secondary schools were selected by
stratified random sampling of all the secondary
schools in Ogbomoso North and Ogbomoso
South Local Government Areas of Oyo State,
Nigeria. Institutional ethical approval was
obtained from the Ladoke Akintola University of
Technology Teaching Hospital, Ogbomoso,
Nigeria Research Ethics Committee. Each
participant also gave a written informed consent.

In each of the selected schools, ten teachers were
chosen by balloting making 220 participants
overall. These selected participants were invited
for a full cardiovascular examination and
laboratory investigations on mutually- agreed
dates when they were encouraged to observe an
overnight fast and report to school the following
morning fasting. Of all the 208 subjects invited
for participation, 200 responded giving a
response rate of 96%. Eight people initially
declined participation following balloting, but
they were substituted by the next willing random
selection.

The demographic and clinical parameters of each
of the participants were recorded according to
the research proforma. The data obtained
included the age as at last birthday, gender,
highest education qualification, marital status,
history of alcohol intake and/or cigarette
smoking, family history of hypertension and/or
diabetes mellitus and personal history of
hypertension and/or diabetes mellitus. The
body weight of participants was measured using
the spring balance weighing scale to the nearest
0.5 kg; the height was measured in light clothing
to the nearest centimetres. The Body Mass Index
(BMI) was calculated using the formula: weight
(kg)/height (m)’. The waist circumference was
determined at the midpoint between the
lowermost rib and the anterior superior iliac
spine while the hip circumference was measured
across the greater trochanters. Three blood
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pressure measurements were taken at intervals
of at least five minutes using standardised
protocols, and the average of the three values
was recorded for each participant.
Hypertension and pre-hypertension were
defined according to JNC VIII Council on
Hypertension guidelines."”

The fasting lipid profile, fasting blood glucose,
urinalysis and serum urea and creatinine were
assayed in all study participants. The fasting
lipid profile was measured using colorimetric
method and Randox” United Kingdom lipid
kits. Fasting plasma glucose was measured
using the glucose oxidase method. Urea and
creatinine were also measured using kit
methods. All the study participants had 12-
Lead Electrocardiography recording done with
the aid of Schiller AT-2 machine®.
Interpretation and validation were done
independently of other data of the subjects by
the lead researcher. The parameters
determined in the ECG tracing included the
heart rate, cardiac rhythm, axis of the ECG, PR
interval (the duration from the beginning of P
wave to the beginning of R wave), Voltage left
or right ventricular hypertrophy using the
Sokolow-Lyon criteria indices, QRS amplitude
and wave pattern and the QTc duration (the
duration from the beginning of Q wave to the
end of Swave) among others. " The presence of
atrial or ventricular ectopic beats and
arrhythmias were also noted.

The Heart Disease Fact Questionnaire (HDFQ)
was used to assess the level of knowledge of
cardiovascular risk factors among the study
participants. This questionnaire was a 25- item
measure of heart disease knowledge assessing
knowledge of risk factors for heart disease, the
link between diabetes and heart diseases and
how to reduce the risk for heart disease. ™ The
participants were asked to mark True', 'false', or
'T don't know' on the HDFQ. The participants
with a score of <50% were graded as the low
knowledge group, those with a score of
50—69% were graded as the moderate
knowledge group while those with score 270 %
wereranked as the good knowledge group.

Metabolic syndrome was defined according to
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the Joint Scientific Statement on Harmonising the
Metabolic Syndrome Criteria and the National
Cholesterol Education Program Adult Treatment
Panel III. """ This definition was based on the
presence of at least three of the five cardiovascular
risk factors as specified in the appropriate
guideline. The demographic and clinical correlates
associated with the cardio-metabolic syndrome
were also studied. Statistical analysis was done
with the aid of the Statistical Package for Social
Sciences, SPSS Chicago Ill, Version 20.0. Numerical
data were summarised as frequencies and
percentages while quantitative data were
summarised as means and standard deviation.
Student's t-test and Chi-square test were used to
test for differences between quantitative and
qualitative data respectively. P<0.05 defined
statistical significance.

Results

Two hundred school teachers completed the
study. The age of the participants ranged between
21 years and 59 years with a mean of 43.4 + 8.4
years. There were more females than males [117
(58.5%) vs 83 (41.5%) respectively]. Males were
relatively older than the females (45.7 + 8.2 years
vs. 41.7 + 8.3 years respectively; p<0.05). Most of
them were married (186; 93%) and had tertiary
education (193; 96.5%). A very small proportion of
the participants were aware of diagnosis of
hypertension and diabetes mellitus before the
onset of this study. Only about a third (36.2%) who
were subsequently diagnosed to have
hypertension had a previous knowledge of the
diagnosis and 67% of them were not on treatment
before this time.

The males were more likely to smoke and use
alcohol when compared to their female
counterparts (12.0 vs. 0% for smoking and 51.8%
vs. 12.8% for alcoholism; p = 0.000 in each case).
There was no significant difference in the number
of participants with positive family history of
hypertension (18.1% vs. 23.1%; p = 0.585) and
diabetes mellitus (7.2% vs. 12.0%; p = 0.414)
between the male and female groups.

Visceral obesity was significantly more common
among females than males (77.8% vs. 20.5%, p =
0.000). The mean body mass index was
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significantly higher among females than males
(274 £ 5.3 vs. 24.4 + 3.4 kg/m’; p = 0.000. The
prevalence of low HDL-cholesterol was also
significantly higher among the females (63.2%
vs. 37.3%; p = 0.000 respectively). Metabolic
syndrome occurred more frequently among
females in this study compared to males (28.2%
vs.13.3%, p=0.012).

However, the prevalence of hypertension and
impaired fasting blood sugar were higher
among the males but did not reach statistical
significance. The mean systolic and mean
diastolic blood pressures were also higher
among the males than the females (135.4 +19.8
mmHg vs. 127.9 + 21.4 mmHg and 81.0 + 11.2
mmHg vs. 78.8 + 122 mmHg respectively).
Only the difference between the systolic blood
pressures was statistically significant. The
mean serum lipid values were similar for both
gender except that of low HDL cholesterol
which was significantly higher among females
compared to the males (1.20 + 0.41mmol/1 vs.
1.08 £0.28mmol /1 respectively; p =0.028).

The mean score obtained from the use of the
Heart Disease Fact Questionnaire was lower
among females but without statistical
significance as depicted in Table I. Table II
shows the relative prevalence of various
categories of hypertension according to the
Joint National Council on Detection,
Evaluation, Treatment and Prevention of
Hypertension (JNC VII) Council when each of
the systolic and diastolic bleed pressures were
taken independently. Pre-hypertension was
predominant among study participants.
Hypertensive emergencies/urgencies
associated with severely elevated blood
pressure with/without ongoing target organ
damage was found in a remarkable proportion
of participants in the study as shown in Table II.

Table III shows the various
electrocardiographic abnormalities detected
among the study participants. These included
ST-segment abnormalities (34%), left atrial
abnormalities (28.5%), left ventricular
hypertrophy (23.5%), abnormal QT intervals
(20.5%) and left axis deviation (14.0%). Other
abnormalities included atrial or ventricular
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premature complexes, prolonged PR interval
(1"-degree heart block), right ventricular
hypertrophy and right atrial abnormalities.

The pattern of some of the cardiovascular risk
factors and components of metabolic syndrome
were determined with age groups as shown in
Table IV. Metabolic syndrome was commoner
among the elderly (>56 years of age) followed by
the age group of 36-45 years. Hypertension and
impaired fasting glucose were associated with
increasing age.

The mean systolic and mean diastolic blood
pressure appeared to rise significantly with age
as shown in Table IV. Similarly, total serum
cholesterol also increased significantly with
increasing age. However, low HDL was
commoner among the younger age groups 21-45
years compared to the elderly participants. Age
had no significant effect on the level of
knowledge of the participants about CVD risk
factors using the HDFQ scores. The proportion
of participants with good knowledge was very
low across the age groups. The proportion of
participants with low, moderate and good level
of knowledge, based on the estimation done
using the Heart Disease Fact questionnaire, were
101 (50.5%), 60 (30.0%) and 39 (19.5%)
respectively.

Discussion

School teachers constitute a group of educated
and enlightened part of the society with direct
and indirect impact and influence on their
students and their families which form a large
part of their community.Even though they may
be exposed to a variety of physical and
occupational hazards including prolonged
standing, intensive verbal communication
among others, they are often actively and
physically engaged. ™ Whether their level of
activity protects them from cardiovascular
diseases, for which physical inactivity is a major
risk factor, is not well known among African
school teachers.

The present study showed that cardiovascular
diseases and the risk factors were common
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Table I: Clinical, demographic and laboratory

characteristics of study participants

among school teachers in Ogbomoso, south-west
Nigeria. The study also suggested that clustering
of risk factors was relatively common among
teachers. This observation is possibly reflective
of the national prevalence of hypertension and
other cardiovascular risk factors. *' The
prevalence of metabolic syndrome in this study
was similar to the findings previously in many
parts of south-west Nigeria and other parts of
Nigeria. " Therefore, it appears that despite the
significant level of physical activity associated
with classroom teaching, school teachers were
not overtly protected from cardiovascular
diseases and clusters of cardiometabolic risk

Table II: The prevalence of various categories of
hypertension among study participants based on
isolated systolic or diastolic blood pressure values

Variables FrequencyMean ~ Males ~ Femeles  Pvalue
(D) m=8) =117

Mean age (years B84 bl 4783 00

Married () 1861%3%)

Tettary level of education n) ~ 19306.%)

Past istory of hypertension n]  21(103%) TR4) (0 042

st history of diabetes melltus 5(25%) 0 S 00

U

History of use of alcohol (]~ 36(29%) BE18Y B8 000

Smoking (n) 10(3%) 10(20% 0 0000

Postiv family history of HIN' - 42021%) By U@ 05

o

Positive family history of DM 20(10% o2h (0% 0414

)

Overweightfobesiy () T(39.0%) 36(18.0%)

Visceralobesity () 108340%) 17(03% A8 0000

Impaired FBS, FBS > 100mgfdll 4943 BE13%)  B(O7H) 0059

o

LowHDL (o) 105(325%) SIET3h)  THE32H) 0000

Elevated creatinne (n) 5h)

Proteinuria () D(125%)

Metabolic syndrome (1) 4 1536 B2 00

BP>130/8 mmHg () T(38.0%) %(B4%) A0 0187

BMI (kg %1148 MAB4 TS 000

- 3901168 3118 ey 000

Creatinine (mmol) 90133 11635 00319 0000

Mean SBP (munHg) 13108210 [H4198 %14 00K

Mean DBP (mmHg) 1974118 012 TR 0

Total Cholesterol (mmolf) ~~ 48040% B0 489 0%

TG fmmol) 0904023 0048 09009 0%

HDLC (mmolf) 15037 106028 L2040 00

LDLC (mmolf) 35H0% 0N 39 04M

FBS (mmol) 51415 GV 3 L N

Waist Circunference (em) 87524121 HH26 KL 0108

HDFQ Score (') 47 80177 Dkl 04

HTN-hypertension, DM-Diabetes Mellitus, FBS-fasting blood sugar, HDL-
high-density lipoprotein, LDL-low density lipoprotein, BP-Blood pressure,
BMI- body mass index, SBP-systolic blood pressure, DBP-diastolic blood
pressure, TG-Triglycerides, HDFQ- Heart Disease Fact Questionnaire.
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Blood pressure category ~ Systolic blood pressure  Diastolic blood pressure
category (n=200) category (n=200)

Desired blood pressure (n) ~ 63(31.5%) 113(36.5%)

Prehypertension (n) 80(40.0%) 50(25.0%)

Stage 1HIN (n) 38(19.0%) 29(145%)

Stage 2HTN (n) 12(6.0%) 4(2.0%)

Hypertensive emergency ~ 7(35%) 4(2.0%)

()

HTN- Hypertension

Table III: Electrocardiographic changes among study

participants

Electrocardiographic abnormalities Frequency (%)
Sinus bradycardia/ sinus tachycardia (n) B(115%)/4(20%)
LAD/RAD (n) 28(140%)/6(3.0%)
Prolonged PR intervals (n) 94.5%)
Abnormal QTc duration (n) H(205%)

Left atrial abnormalities (n) 57(285%)

Right atrial abnormalities (n) 4(20%)

RVH (n) 3(15%)

LVH (o) 47(235%)

ST Segment abnormalities (n) 68(34.0%)
Atrial/Ventricular Premature Beats (n) 210%)

LAD-left axis deviation, RAD-right axis deviation,
RVH-right ventricular hypertrophy, LVH- left ventricular

hypertrophy
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Table IV: Prevalence of some cardiovascular risk factors
factors similar to previous reports by many  and level of knowledge of heart disease based on age
authors.””'" The prevalence of many groups
cardiovascular risk factors, including
hypertension, smoking and dyslipidaemia, was Variables U¥years  p-d5years 40-Syears  5G-b5years  ANOVA

(n=40) =7 [@=6)) (n=14)
Alooholintake (n) ~ 7(175%)  0(53%)  DBE7)  6(49%) 0180
Frequency of 35 W42 8(11%%)  6(29%)  0000*
Metabolic syndrome
()
Smoking (n) 000%  2Q5%)  5(5% 3Lk 000§

R i Hypertension[BP ~ 4(100%) ~ DB(91%)  2028%)  9(43%) 00T
finding in the present study. The high burdenof mmHg] )

lower than the rates reported among school
teachers in Cape Town, South Africa, where
about half were reported to have hypertension.
' However, the proportion of participants with
the history of smoking, dyslipidaemia in the
South African study was much lower than the

CV risk factors may be related to significant LOWHDL(II) 24(600%) 51(646%) 24(358%) 6(429%) 0004
occupational stress, duration of teaching imuiedfsng 5259  DBN)  TEGH) TE0Y 04
experience and age. ®l The prevalence of ghucose ()

hypertension in the present study was similar to ~ Visceralobesity(n) 17(25%) ~ 50(633%)  34(507%)  7(00%) 013
that previously reported among school teachers ~ HDQSwregood ~ 8(00%  17215%  13(I94%)  171%) 0779
in Bulgaria.” The differences noted in the  knowledge(n)

pattern of CVD risk factors across the population ~ Men systolicblood 12034158 1300£199  1336s200 125275 0000+
pressure (mmHg)

Mean diastolic BI0T LS 8019 722 000
blood pressure

might be related to environmental influence,
genetic factors, dietary habits and some cultural

practices. g

Total cholesterol 4409 4740 50409 56811 0.000¢
The present study also revealed a remarkably fmmol)

low level of knowledge of risk factors for  guinegmo) 484 73387 91819 W9 075
cardiovascular diseases, association of diabetes Utea umol) 37416 1949 AOHM 4IAT 088
with CVD and knowledge of preventive — mmQsae 4773  4%74 0M84 T 07
mechanisms for CVD among the participants.  « gatistically significant

Similar studies among school teachers in other HDFQ-Heart Disease Fact Questionnaire, HDL-High density lipoprotein
climes had also revealed similarly poor

knowledge of CVD. " * About one-fifth of this services. ™! The burden of metabolic
apparently healthy population had syndrome observed in the present study was
cardiometabolic syndrome, and females were similar to what was demonstrated in other
more likely predisposed. The burden of studies from different parts of Nigeria. "*"*
cardiovascular diseases among teachers mirrors However, the finding of the present study was
the larger community as they represent the significantly higher than the prevalence of
middle class in most communities. metabolic syndrome found among rural Yoruba

southwestern Nigerians, where 2.1% of men and
Metabolic syndrome is the clustering of 2.7% of women were diagnosed to have had
cardiovascular risk factors, and it predisposes metabolic syndrome. "' These were subjects
individuals to a higher risk of cardiovascular with additional risk for cardiovascular diseases
mortality and increased risk of developing and death for which preventive strategies are
diabetes mellitus. "***' This also comes with desired.

significant economic implications for its
management will require higher cost and
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Females were more likely to be associated with
many cardiovascular risk factors in the present
study. Obesity and low HDL were more likely to
occur among females while elevated blood
pressure, impaired fasting glucose, smoking and
alcohol were more likely to be commoner among
the male participants. Therefore, female teachers
in this study were more likely to be at higher risk
of many of the cardiovascular risk factors
including a significant risk of cardiovascular risk
factor clustering. This pattern is possibly based
on the higher prevalence of obesity and low HDL
among female teachers compared to their male
counterparts. The higher proportion of females
in the South African study might have
contributed to the exceedingly high level of
cardiovascular risk factors and its clustering in
thatstudy. Adeoyeet al. also showed that women
were more likely to be identified with metabolic
syndrome when compared to men in a study
among health workers in Ibadan, Nigeria. ™

Abnormal phenotypical consequences of
cardiovascular risk factors, such as abnormalities
on electrocardiography, were also reportedly
high in this study. This observation also
highlighted increased cardiovascular risks for
this group of subjects similar to that reported
from other population. ''°'7?%2%
Electrocardiographic abnormalities such as
prolonged PR interval, QT interval abnormalities
and left ventricular hypertrophy are associated
with significant risk of cardiovascular morbidity
and mortality. """ A significant proportion of
the participants even had diagnosis compatible
with hypertensive urgencies/emergencies with
episodes of severely elevated blood pressure
with/without progressive target organ damage.

The impact of age on many of the cardiovascular
risk factors is well noted in the literature. *'” The
prevalence of hypertension and impaired fasting
blood glucose were directly associated with
increasing age. However, dyslipidaemia seemed
to be commoner among the younger participants
while metabolic syndrome seemed commoner
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among two age groups- the younger people
(between 36-45 years) and those aged more than
56 years. It is likely that the driving force in the
clustering of cardiovascular risk factors in these
two group of people might be related to different
entities. Only a third of individuals who were
diagnosed hypertensive had been previously
diagnosed before, and a significant proportion of
them were not even on medication, or their blood
pressure was not well controlled.

The high prevalence of many cardiovascular risk
factors and the high probability of its clustering
coupled with low level of awareness of
cardiovascular risk factors among school
teachers should be a source of concern for the
governing institutions of schools. This concern
lies in the fact that the overall output of a public
worker will be dependent on their health status
and due to their influence, they may ultimately
affect public perception and awareness of

cardiovascular risk factors and diseases.

Conclusion

It is very expedient that regular health screening
for CVD risk factors and diseases, appropriate
therapeutic models including lifestyle
modifications and focused health enlightenment
may be necessary to combat the scourge of
cardiovascular diseases among school teachers
and the general population in south-west
Nigeria. It will also increase teachers'
effectiveness and quality of education delivered
to the students.
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