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Conclusion: The prevalence of cardiovascular disease risk factors was high among the study participants. 

Nutrition education is important among this group to help in preventing these risk factors and their 

associated morbidities and consequent mortalities. 

ABSTRACT 

Background: There is a sudden increase in cardiovascular risk in developing countries which has been 

attributed to economic transition, urbanization, industrialization and globalization that brought about 

changes in people's lifestyle.

Methods: Cross-sectional design was adopted for this study. The population for this study was five 

hundred and sixty-five teachers while the sample for this study consisted of four hundred and seventy-

seven teachers. Questionnaire was used to ascertain information on the sociodemographic 

characteristics, dietary habit, physical activity level and lifestyle characteristics of the respondents. Body 

mass index, blood pressure, blood glucose and lipid profile of the respondents were obtained using 

standard proceduresData was analyzed using Statistical Product and Service Solutions (SPSS) version 21.

Results: The results of the study showed the occurrence of some cardiovascular disease risk factors among 

teachers. They included obesity (28.60%), hypertension (20.30%), diabetes (10.00%), dyslipidemia 

(23.33%) and metabolic syndrome (10.00%). A good number of the respondents fall between the age 

range of 30-39years (46.70%) and earned between ₦18,000 to ₦30,000 per month (54.30%). Majority 

(83.00%) of the respondents were females. Female teachers were significantly more obese than the males. 

Marital status showed a significant relationship with stress. BMI was significantly associated with age. 

Diastolic blood pressure showed significant relationship with age.

Objective: The study was conducted to ascertain the prevalence of cardiovascular disease risk factors 

among public secondary school teachers in Udenu L.G.A. in Enugu state, Nigeria.
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Cardiovascular diseases (CVDs) are a group of 

vascular and heart disorders which include 

coronary heart disease, cerebrovascular disease, 

peripheral arterial disease, rheumatic heart 

disease, congenital heart disease, deep vein 

thrombosis and pulmonary embolism (1). They 

are usually associated with a build-up of fatty 

INTRODUCTION

depos i t s  ins ide the ar ter ies  known as 

atherosclerosis and an increased risk of blood 

clots (2). A risk factor is any attribute, 

characteristic or exposure of an individual that 

increases the likelihood of developing a disease 

or injury (3). Majority of CVDs are caused by risk 

factors that can be controlled, treated, or 
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According to WHO (3), the non-modiable risk 

factors include age, gender, family history and 

ethnicity while the modiable risk factors are 

primarily behavioural/lifestyle in nature and 

include tobacco use, harmful alcohol use, 

physical inactivity, and unhealthy diet. Other 

modiable risk factors are cardio-metabolic and 

include overweight/obesity, hyperglycaemia, 

high cholesterol and high blood pressure (5). 

Cardio-metabolic risk factors are direct indicators 

of metabolic syndrome, a cardiovascular risk of 

public health signicance constituting of ve 

variables namely, abdominal obesity, raised 

triglyceride, low levels of high density lipoprotein 

cholesterol, raised fasting blood glucose and 

elevated blood pressure (6). According to WHO 

(7), cardiovascular diseases were the cause of 

17.5 million deaths (31% of all death) around the 

world in 2012, of which 80% occurred in low and 

middle-income countries, and 85% of all global 

disability arose from CVDs. 

modied (modiable risk factors), however, there 

are also some major CVD risk factors that cannot 

be controlled (4). 

Owing to the indispensable role played by 

teachers in the education sector and economy of a 

nation, a high prevalence of CVD among them is 

a big threat to their general productivity and 

ultimately affect the health and the economy of 

This sudden increase in CVD risk in developing 

countries has been attributed to economic 

transition, urbanization, industrialization and 

globalization which bring about changes in 

lifestyle (8). Popkin (9) stated that in developing 

countries like Nigeria, traditional diets are being 

replaced with energy-dense and processed foods 

coupled with increasing physical inactivity. In 

Nigeria, the prevalence of physical inactivity 

among adults was found to be 31.4% (10). 

Consequently, low physical activity and, or 

sedentary lifestyle has resulted in increased 

prevalence of obesity which poses a great risk to 

both the quality and quantity of one's life. That is 

to say, obese individuals have a shorter life 

expectancy and greater risks for the development 

of cardiovascular diseases (11) and its 

intermediate risk factors such as hypertension, 

i n s u l i n  r e s i s t a n c e  a n d  d y s l i p i d e m i a . 

Cardiovascular diseases pose a great burden to 

the populace in the sense that it affects the 

nation's workforce (as it mostly occurs among the 

middle age group), the cost of treating/managing 

it is too expensive and hence it is capable of 

dragging people below the poverty line and it is 

even worse in an already poor setting. Questionnaire

The research protocol for this article was 

approved by the Health Research Ethics 

Committee, Ministry of Health, Enugu State. The 

informed consent of the respondents was 

obtained after a thorough explanation of the 

research protocol and they agreed to participate 

in the study.  

the nation adversely. There is dearth of 

information on the prevalence of cardiovascular 

risk factors among teachers in the Udenu. Early 

detection of these risk factors among the study 

population will expedite the management 

process and improve their general wellbeing. 

Hence, this study was conducted to determine the 

prevalence of risk factors of cardiovascular 

diseases among secondary school teachers in 

Udenu L.G.A of Enugu state.

Materials and methods

Study design: The study employed cross sectional 

survey design.

Sample size and sampling technique: The 

sample size was derived from the formula 
2 2described by Daniel (12) (Z P(1-P)/d ). Obesity 

prevalence of 18% at 95% condence interval was 

used. A design effect of 2 and 0.5% non-response 

rate were added and the value rounded up to 

477. Ten percent of the sample size was used for 

biochemical (blood glucose and lipid prole) 

studies. The respondents were selected using 

multistage sampling technique; (a) 10 schools 

were selected out of 16 public schools (in all the 

three developmental units) in the study area using 

proportionate sampling, (b) determination of 

sample size per school using proportionate 

sampling and (c) the respondents were selected 

from each school using simple random sampling 

without replacement.

Study area:  The study was carried out in Udenu 

Local Government Area, Enugu State. Udenu is 

situated in Enugu North Senatorial zone of Enugu 

State, Nigeria. It is made up of 3 developmental 

units (Udenu, Udenuedem and Orba). Udenu has 

16 public secondary schools; 7 in Udenu 

development unit, 6 in Udenuedem development 

unit and 3 in Orba development unit.

Methods of data collection: 

 A validated and pretested questionnaire was 

used to elicit the basic characteristics of the 

respondents which included socioeconomic and 

lifestyle characteristics and dietary habits. The 

questionnaires were self-administered since they 



Biochemical analyses

Blood pressure measurement

The weight of the respondents was measure with 

a bathroom (Hanson's salter) scale with a capacity 

of 120kg. The respondents were asked to stand at 

the center of the scale with no shoes on, and with 

minimal clothing. Without leaning or touching 

anything, with head held erect and hands 

hanging by the side and reading was taken to 

nearest 0.5kg. Microtoise height meter rule was 

used to measure the heights of the respondents. 

Each respondent was asked to stand erect, with 

no shoes on, on a plane surface with feet together. 

With head erect and arms by the sides, buttocks 

and back of the head touching the measuring 

stick on which the tape is rmly attached, the 

headpiece was lowered gently to come in direct 

contact with the head. Then the readings were 

taken to the nearest 0.5cm.

 The body mass index (BMI) of each respondent 

was calculated as the respondent's weight in 

kilogram divided by his/her height in meter 

squared. The BMI values were compared to WHO 

(13) classication standards.

The fasting blood glucose of each respondent was 

determined using  Accu-chek active glucometer 

with a capacity of 600 mg/dl (33.3 mmol/l). A 

fasting blood glucose between 110 mg/dl and 

126 mg/dl was classied as pre diabetes and 

values above 126 mg/dl were classied as 

diabetes. Lipid prole of the respondents were 

analyzed (us ing Randox k i t  by Randox 

Laboratories Ltd). The values were judged 

according to the Lipid Research Clinic Program 

(14) classications.

The blood pressure of the respondents was 

measured using Accoson sphygmomanometer 

whose lowest and highest calibrations were 0 

mmHg and 300 mmHg respectively. The blood 

pressure of subjects was classied according to 

National High Blood Pressure Education Program 

(15).

were all literate enough to ll them after 

explaining the contents to them.

Anthropometry 

Statistical analysis

Data obtained from the study was analyzed using 

Statistical Product for Service Solution, SPSS 

(version 21). The general characteristics of the 

respondents were analyzed using descriptive 

statistics and results presented as frequencies and 

percentages. ANOVA was used to compare 

means. Chi square was used to ascertain 

relationship among variables. Signicance was 

accepted at p<0.05.

Table 1 shows the general characteristics of the 

respondents. More females (83.02%) participated 

in the study than males (16.98%). About 31% of 

the respondents had HND/B.Ed/B.Sc and more 

than half (54.30%) of the respondents had 

₦18000 and ₦30000 as their average monthly 

income. Majority (92.66%) of the respondents ate 

two meals per they and the most skipped meal 

was breakfast. The reasons for skipping meals 

ranged from 'no time to eat' to 'weight loss' with 

the greatest number (45.02) of them reporting 

that they skipped meal due to lack of time

Results 

Table 2 shows the respondents' blood pressure 

according to sex. About 15% of the respondents 

had systolic hypertension. More females had both 

stage 1 (13.21%) and stage 2 (4.40%) systolic 

hypertension than the males (2.10% and 0.63% 

for stage 1 and stage 2 systolic hypertension 

respectively). There was no signicant (P>0.05) 

difference between diastolic blood pressure of the 

females and the males.

Table 3 shows the lipid prole classication of the 

respondents. Less than half (37.50%, 15.58 and 

27.08%) of the respondents had higher levels of 

total cholesterol, triglyceride and low density 

lipoprotein cholesterol than normal respectively. 

Twenty-eight point eight three percent of the 

respondents had lower levels of high density 

lipoprotein cholesterol than normal.

Table 4 shows the prevalence of coexistent risk 

factors among the respondents. About 13% of 

the respondents had hypertension and obesity 

while a few (1.05%) had hypertension, obesity 

and dyslipidemia occurring together.
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Table 1: general characteristics of the respondents



Table 2:  Respondents' Blood Pressure according to Sex.
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Discussion 

Obesity, hypertension, impaired fasting blood 

glucose/diabetes mellitus and dyslipidaemia 

were prevalent among the respondents. Obesity 

prevalence recorded in this study is higher than 

the ndings of Anoshirike, Eme, Ibeanu and 

Uzodinma (16) who reported 6.7% obesity among 

University of Nigeria, staff but lower than 42.5% 

reported by Ejim et al. (17) although the latter 

combined overweight and obesity as generalized 

obesity. The prevalence of obesity was highest 

among those aged 40 to 49 years and declined 

with age. Overweight and obesity have been 

implicated as the leading predisposing factors for 

diabetes, hypertension and cardiovascular 

diseases in adult population. It was observed that 

more females had central obesity than males in 

this study. 

About one quarter of the respondents had 

A good number of them had abnormally high 

level of total cholesterol and low levels of high 

density lipoprotein cholesterol. The values were 

less than the report of Odenigbo et al. (20). 

According to WHO (21), dyslipidemia accounted 

hypertension (stage 1 and stage 2 combined). 

This was lower than 44.3% prevalence reported 

by Efong, Udeme, Aniema and Bassey (18) in a 

rural community in Akwa Ibom state. This study 

was conducted on middle aged adult and the 

implication is that more people are likely to 

become hypertensive in the future owing to the 

prevalence of overweight and obesity amongst 

them. Vasan et al (19) stated that blood pressure 

values between 130–139/85–89 mmHg are 

associated with a more than twofold increase in 

relative risk from cardiovascular disease (CVD) as 

compared with those with BP levels below 120/80 

mmHg.

Table 4: Prevalence of the coexistence of the risk factors.
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Table 3: Lipid prole classication of the respondents, N = 48.



Conclusion: More females participated in the 

study than the males. More than half of the 

respondents had OND/NCE as their highest level 

of educational qualication and hence had their 

monthly income between ₦18,000:00 to 

₦30,000:00. Majority of them ate two meals per 

day and the meal skipped most was breakfast. 

The prevalence of obesity was highest among 

those aged 40 to 49 years of age. Hypertension 

(both stage 1 and stage 2) was recorded more in 

females than in males. The major form of 

dyslipidemia recorded in this study were high 

levels of total cholesterol and low levels of high 

density lipoprotein cholesterol. Although a few of 

the respondents had three of the parameters 

assessed in coexistence, it is of great concern as 

the simultaneous presence of these parameters 

will heighten their risk for cardiovascular events 

and possibly death. The Post Primary School 

Management Board should organize periodic 

seminars where nutrition education could be 

given to them on the appropriate diet for 

prevention and management of these conditions. 

The Board should also, map out activities that will 

The coexistence of obesity and hypertension 

found in this study is not a surprise. The 

development of hypertension caused by obesity 

can occur via multiple mechanisms: insulin 

resistance, adipokine alterations, inappropriate 

sympathet ic  nerve funct ion and renin-

angiotensin-aldosterone system activation, 

structural and functional abnormalities in the 

kidney, heart and vascular changes, and immune 

maladaptation (23,24). According to Sabbatini, 

Fontana and Laurent (25), adipokines, such as 

adiponectin, leptin and resistin, may result in 

arterial stiffness and predispose individuals to 

endothelial dysfunction and hypertension.

Although, few of the respondents had a 

combination of obesity, hypertension and 

dyslipidemia, their coexistence has a synergistic 

effect of heightening the risk of cardiovascular 

events. The combined effects of hypertension and 

dys l i p idemia  have  been  shown to  be 

multiplicative, which implies that the risk of 

coronary heart disease is greater than the sum of 

the risks of each component occurring alone (26). 

for 18% of ischemic heart disease, 56% of stroke, 

and more than 4 million deaths per year globally. 

It has been observed that even people with very 

low LDL cholesterol levels are exposed to 

increased risk of cardiovascular diseases if their 

HDL cholesterol levels are not high enough (22)

 

engage the teachers physically to help lessen the 

burden of overweight and obesity amongst the 

teachers. 

Disclosure: We wish to state that we received no 

form of nancial support from anybody or 

organization starting from the design of the study 

to the point of submission of this article for 

publication. 

3. World Health Organization. (2017). 

Cardiovascular diseases. WHO Fact 

s h e e t s .  A v a i l a b l e  a t 

h�ps://www.who.int/news-room/fact-
sheets/detail/cardiovascular-diseases-
(cvds). Accessed October, 2020. 

Acknowledgement: We wish to acknowledge 

the principal of the schools for allowing us to 

conduct the study in their schools. We also 

appreciate the respondents for participating in 

the study.

References

1. World Health Organization. (2013). 10 

facts on non communicable diseases. 

Available at: 

h�ps://www.who.int/features/fac�iles
/noncommunicable_diseases/en/. 
Accessed on February, 2020.

2. Nat ional  Heal th Serv ice (2016). 

Cardiovascular disease. Available at: 

https:www.nhs.uk>conditions>cardiovas

cular-disease. Accessed on February, 

2020.

5. Lucero, A. A., Lambrick, D. M., Faulkner, 

J. A., Fryer, S., Tarrant, M. A., Poudevigne, 

M., Williams, M. A. and Stoner, L. (2014). 

Modiable cardiovascular disease risk 

factors among indigenous populations. 

Advances in Preventive Medicine, 1 – 13. 

h�p://dx.doi.org/10.1155/2014/54701

Conict of interest: We declare that we have no 

conict of interest.

4. Kaoje, A. U., Sabir, A. A., Jimoh, A. O., 

Okafoagu, N. C., Raji, M. O. and 

Oboirien, I.O (2017). Modiable 

cardiovascular disease risk factors 

among residents of Sokoto Metropolis, 

Nigeria. Global Journal of Medicine and 

Public Health, 6 (3): 1-8.

Nigerian Journal of Nutritional Sciences     Vol. 43 No. 2 15



11. Aliyu, S. U., Chioma, A. S., Jajere, A. M., 

and Gujba, F. K. (2015). Prevalence of 

Physical Inactivity, Hypertension, Obesity 

and Tobacco Smoking: A Case of NCDs 

Prevention among Adults in Maiduguri, 

Nigeria. American Journal of Medical 

Science and Medicine, 3(4): 39-47.

6. Ogbera, A.O. (2010). Prevalence and 

gender distribution of the metabolic 

syndrome. Journal of Diabetelogy and 

Metabolic Syndrome, 2(1): 1-7.

7. World Health Organization (2015). 

Cardiovascular Diseases (CVDs). World 

Health Organization. Fact Sheet N 317. 

Available at: 

h�p://wwwwhoint/mediacentre/facts
heets/fs317/en/indexhtml. Accessed 

on March, 2020

12. Daniel, W.W. (1999). Biostatistics: A 

foundation for analysis in the health 
thsciences. 7  edition. John Wiley and 

sons. New York.

8. Accessed February, 2020.

9. Popkin, B. M., Adair, L. S., Ngozi, S. W. 

(2012). Global nutrition transition and 

the pandemic of obesity in developing 

countries. Nutrition Review, 70(1): 3-21

8. Ekpenyong, C. E. Udokang, N. E. Akpan, 

E.E. and Samson, T. K. (2012). Double 

burden, non-communicable diseases 

and risk factors evaluation in sub-

S a h a r a n  A f r i c a :  T h e  N i g e r i a n 

experience. European Journal of 

Sustainable Development, 1 (2): 249-

270.

10. Oyeyemi, A. L., Adetoyeje, Y. O., Zainab 

A. J. and Fatima, B. (2013). Prevalence of 

Physical Activity among Adults in a 

Metropolitan Nigerian City: A Cross 

Sectional Study. Journal of Epidemiology, 

23(3): 169-177.

14. Lipid Research Clinic Program: The Lipid 

Research Clinic Coronary Primary 

13. World Health Organization (1995). 

P h y s i c a l  s t a t u s :  t h e  u s e  a n d 

interpretation of anthropometry. Report 

of a WHO expert consultation. Geneva.

Prevention Trial results. (1984). The 

relationship of reduction in incidence of 

coronary heart disease to cholesterol 

lowering. Journal of the American 

Medical Association, 251, 365 – 373

19. Vasan, R.S., Larson, M.G., Leip, E.P., 

Evans, J.C., O'Donnell, C.J., Kannel, 

W.B. and Levy, D. (2001). Impact of high 

normal blood pressure on the risk of 

cardiovascular disease. New England 

Journal of Medicine, 345:1291-7.

17. Ejim, E.C., Okafor, C.I., Emehel, A., 

Mbah, A.U, Onyia, U., Egwuonwu, T., 

Akabueze, J. and Onwubere B.J. (2011). 

Prevalence of cardiovascular risk factors 

in  the middle -aged and e lder ly 

popu la t ion  o f  a  N iger ian  ru ra l 

community. Journal of Tropical Medicine, 

1 - 6. DOI: 10.1155/2011/308687

18. Akpan, E.E., Ekrikpo, U.E., Udo, A.I.A. 

and Bassey, E.B. (2015). Prevalence of 

hypertension in Akwa Ibom state, south-

south Nigeria: rural versus urban 

communities' study. International Journal 

o f  H y p e r t e n s i o n ,  1  –  5 . 

h�p://dx.doi.org/10.1155/2015/97581
9. Accessed February, 2020.

15. National High Blood Pressure Education 

Program (2004). The sixth report of the 

Joint National Committee on 

Prevention, Detection, Evaluation, and 

Treatment of High Blood Pressure. 

https://www.ncbi.nlm.nih. 

gov/books/NBK9630/pdf/Bookshelf_NB

K9630.pdf. Accessed November, 2015.

20. Odenigbo, C.U., Odenigbo, U.M., 

Oguejiofor, O.C., Okonkwo, U.C. and 

Oguanobi, N.I. (2010). Prevalence of 

dyslipidaemia in elderly subjects in 

Asaba, South South Nigeria. Journal of 

Indian Academy of Geriatrics, 6:160-4. 

16. Anoshirike, C.O., Eme, B.N., Ibeanu, V.N. 

and Uzodinma, M.V. (2019). Prevalence 

of overweight and obesity among the 

staff (25 – 70 years) of the University of 

Nigeria, Nsukka campus. Nigerian 

Journal of Nutritional Sciences, 40 (20), 

79 – 83.

16 Nigerian Journal of Nutritional Sciences     Vol. 43 No. 2     



21. World Health Organization. (2002). 

Quantifying selected major risks to 

health. In: The WHO Report 2002- 

Reducing risks, promoting healthy life. 

Chapter 4: Geneva: p. 47-97.

22. Barter, P., Gotto, A. M., LaRosa, J. C., 

Maroni, J., Szarek, M., Grundy, S. M., 

Kastelein, J. J., Bitter, V. & Fruchart, J. C. 

(2007). High density l ipoprotein 

cholesterol, very low levels of low density 

lipoprotein cholesterol levels and 

cardiovascular events. The New England 

Journal of Medicine, 357(13), 1301 – 

1310.

23. Jiang, S-Z., Lu. W., Zong, X-F. (2016). 

Obesity and hypertension. Experimental 

a n d  T h e r a p e u t i c  M e d i c i n e , 

12:2395–9.10.3892/etm.2016.3667

26. Castelli, W.P. and Anderson, K. (1986) A 

population at risk. Prevalence of high 

cholesterol levels in hypertensive 

patients in the Framingham Study. 

American Journal of Medicine.  

80(2A):23–32.

24. DeMarco, V.G., Aroor, A.R, Sowers, J.R. 

(2014) .  The pathophys io logy of 

hypertension in patients with obesity. 

Na tu re  Re v i ews  Endoc r i no l ogy , 

10:364–76.

25. Sabbatini, A.R., Fontana, V. and Laurent, 

S. (2015). An update on the role of 

adipokines in arterial stiffness and 

hypertension. Journal of Hypertension, 

2015;33:435–44.

Nigerian Journal of Nutritional Sciences     Vol. 43 No. 2 17


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

