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Introduction
Educational level attained has been shown in previous 
studies to impact on certain cardiovascular risk 
factors. [1]It is a measure of socio-economic status, 
which is a known risk factor for cardiovascular disease 
(CVD). [2]It either puts the individual in a position of 
knowledge to understand and take steps to prevent 
the disease. On the contrary,life style related to such 
status puts him at risk. [3]In the same vein, civil status 
whether married or never married has been found to 
impact on CVD burden;[4] more for men than women. 

[5]. Widowhood, a civil status removes the protective 
effects of marriage. [6].In populations where these 
stand true, it is possible to reduce overall CVD burden 
by working on the mediating bio-behavioural factors 
through which they influence CVD.  Publications in 
our environment on this subject are scarce and may 
actually not exist.  We therefore used data generated by 
our team on CVD risk factors in a rural North-Central 
Nigerian Community to explore any relationship 
between educational and civil status with major CVD 
risk factors.  Any significant association would, it was 
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thought, become available for clinical epidemiologists 
to manipulate in CVD prevention strategies.

Materials and Methods
The methods of data generation in the main study 
have been published elsewhere. [7]Briefly we re-
surveyed after 17 years, this rural area that had 
been surveyed first in 1991 as part of the National 
Non-Communicable Diseases Survey by the Federal 
Ministry of Health of Nigeria.   After ethical clearance 
(Research Ethics Committee, Jos University Teaching 
Hospital) and appropriate clearance from the 
administrative hierarchy of the area, we set out to 
work.  On each of the days people (15 years and older) 
were registered as they arrived and had personal, 
social and medical histories recorded before blood 
collection (randomized 1 out of 3 in order of arrival and 
registration) for biochemical tests.  Every subject had a 
physical examination, which included blood pressure 
measurement by standard sphygmomanometry.

At the end, data were analysed in the computer center 
of University of Jos using SPSS version 17.  Data were 
subjected to analysis of variance (ANOVA) as well as 
post-hoc multiple comparison.  Statistical significance 
was set at p<0.05

Results
A total of 840 subjects were studied, 27.5% of whom 
were males.  Their ages ranged from16 to 104 years 
with a mean of 45.5 +18.2 years. Majority, 75.8% lived 
most of their last 5 years in this rural area and 19.3% 
though resident at the material time in this rural area 
lived most of their last 5 years in the urban areas. 
Only few smoked (1.8%) andequally not many (4.1%) 
were partial to ethanol. For civil status, 645 (77.8%) 
were married, 117 (14.1%) widowed and 60 (7.2%) 
were single and 7(08%) divorced.  The short fall of 
11 arose from those who did not have information on 
civil status in their forms.  For educational attainment, 
177(52.7%) had primary education as the highest, 
followed by 117 (34.8%) for secondary and 42 
(12.5%) for tertiary.  The rest 504 did not attend 
any formal education.  This segment was not further 
analysed asit could be anything between Arabic and 
non-formal western education.

When subjected to ANOVA there was no difference 
between groups under educational attainment for 
body mass index (BMI), systolic blood pressure (SBP), 
diastolic blood pressure (DBP), blood sugar (BS) and 
atherogenic index (AI). See Table 1.

Table1. Educational Status Vs BMI, SBP, DBP, BS and AI
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For civil status there was between groups significance for SBP (p=000) and DBP (p=0.005) only. See Table 2.

Table2. Civil Status Vs BMI, SBP, DBP, BS and AI

With multiple comparison, there was significant difference between single and widowed subjects for BMI in 
favour of the latter.  The other details are shown in Table 3 with most of the differences coming under SBP and 
DBP.  

Table3. BMI, SBP and DBP data of subjects

BMI P SBP P DBP P

M/S 1.05 0.085 9.77 0.006* 4.17 0.014*
M/W -0.42 0.35 -13.27 0.000* -2.47 0.049*
M/D 1.79 0.292 16.08 0.108 6.42 0.177
S/W -1.47 0.04* -23.04 0.000* -6.64 0.001
S/D 0.74 0.679 6.31 0.548 2.25 0.653
W/D 2.21 0.204 29.36 0.004* 8.89 0.068

Data represent mean difference between civil status 

Key: M – Married, S – Single, W – Widowed, D- Divorced, * - statistically significant difference.
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To further see what factors may be responsible for 
these differences, we subjected data on civil status to 
comparison with lifestyles namely cigarette smoking, 
alcohol use, physical inactivity and dietary salt 
preference.  There was no difference in proportion 
of smokers and alcohol users in the different marital 
status groupings.  However, for physical activity in 
regular occupation, there was significant difference 
across groups (x2 = 54.49; p = 0.000) with married 
people most active, followed by the singles and 
widowed and the divorced the least active.  For leisure 
time physical activity there was also significance 
across groups (x2 = 39.46; p = 0.000) with the singles 
taking the lead, followed by the married group and the 
widowed.  For salt preference, there was across group 
difference (x2 = 8.84; p = 0.031).  Married people used 
salt the most; single and divorced followed at the same 
level and the widowed the least.

Discussion
This study has shown that educational status had no 
significant impact on BMI, SBP, DBP, blood sugar and AI.  
This contrasts with previous findings[8,9] where there 
was an inverse relationship between blood pressure 
and blood sugar with educational status, thought to 
be linked with socio-economic deprivation early in 
life among the lowly educated.  The impaired growth 
consequent upon this predisposes to hypertension 
and diabetes.[10]Some others have predicated this high 
burden in the lowly educated, to a greater likelihood 
to smoke, eat unhealthy diet and reduced tendency 
to exercise. [2,11]In a Vietnamese study,[12] the inverse 
relationship was recorded only with hypertension 
and not diabetes.  In the work referred to above, BMI, 
blood pressure and diabetes rose as the educational 
statusfell.  BMI is high in hyperinsulinaemic or insulin – 
resistant states; becoming manifest with hypertension 
and diabetes.  With BMI not having any significant 
relationship with educational status in the present 
study, it becomes clear why educational status had no 
significant relationship with blood pressure indices 
and sugar.  BMI has been shown to be a modifiable 
bio-behavioural risk factor through which educational 
attainment impacts blood pressure.[13]With pervasive 
unemployment in Nigeria, it does appear that higher 
educational attainment does not necessarily translate 

to improvement in economic status. Improvement 
in economic status comes with dietary and lifestyles 
changes that may act either way. On the one hand it 
may fuel obesity, hypertension, diabetes mellitus and 
dyslipidaemia if it goes with physical inactivity, stress 
and harmful dietary indulgences.[14]On the other 
hand, it may result in a favourable cardiovascular 
status if it leads to affordability of healthy diet and 
lifestyles. Therefore,given that they live in the same 
socioeconomically deprived background, and attained 
education not translating to improve economic status 
(occasioned by pervasive unemployment) educational 
attainment does not affect blood pressure in this 
population. It must be stated that socio-economic 
status is a complex phenomenon influenced by such 
variables as education, occupation and finance. [15]

For us at this time, high educational attainment does 
not necessarily translate to gainful employment the 
result of which is poor finance. That explains the 
seeming paradox in this study where high educational 
attainment did not result in high BMI, hypertension 
and other cardiovascular disease risk factors.
Curiously, this may be an African phenomenon as a 
study in Ethiopia showed that low income status was 
associated with reduced odds for hypertension. [16]

Civil status however showed a significant variation 
between groups with SBP and DBP only. It had no 
relationship with BMI, blood sugar and atherogenic 
index. This is also the experience form two Ghanaian 
studied reporting higher rates of hypertension among 
the married, especially women. [17,18]The widows in 
our study had the greatest burden with the highest 
mean values comparedto the other civil states.  The 
burden was less for the married, singles and divorced 
in that order.  The finding here conforms with what is 
known that the widow civil state is heavily burdened 
with CVD.[19]Widowhood is top among the list of 
stressful life events.[20] with acute and chronic stress 
resulting from deterioration in economic status 
and disruption of networks providing psychological 
support. [21]Irrespective of the coping mechanisms 
available to the individual, death of a significant other 
like the spouse leads to stress hormonal response. 
[22]Stress produces and worsens cardiovascular 
health by provoking release of pituitary and adrenal 
hormones which alter cardiovascular function. [23,]It 
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also produces pro- inflammatory cytokines associated 
with a variety of CVD, as well as leading to a string of 
unhealthy behaviours as a form of coping (smoking, 
alcohol abuse, over eating, sedentary living) which 
increase risk of CVD. [24]When subjected to post-hoc 
multiple comparison to see what lifestyle issues may 
be at play, the widows were significantly low on the 
physical activity (in regular occupation and leisure 
time) levels.  Physical inactivity has been shown 
to contribute to CVD. [25]Widowhood is associated 
with depression which may manifest with physical 
inactivity. In cultural milieus such as ours, they are 
expected to remain confined for a prescribed period; 
mourning their spouses and hardly engaging in any 
activity.  That may well be their modifiable mediating 
bio-behavioural risk factor for hypertension, as other 
risky life styles studied (namely: cigarette smoking, 
alcohol use and salt preference) did not attain 
statistical significance .

Our study is limited by the fact of the relatively small 
population size and the fact that it was conducted 
only in one site and does not involve urban residents. 
It also used only educational attainment to define 
social status. In conclusion, we found that in this rural 
population, the known gradient of CVD risk factors 
with educational status did not operate.  It emphasises 
the position of Ebrahim [26]calling for global benefits 
in repeating studies of established risk factors in low 
and middle income countries for the reasons that 
variations exist in exposure levels and confounders of 
risk factor – non communicable disease association. 
Here educational status without corresponding 
improvement in socio-economic status, does not carry 
any added risk for CVD; and shows that educational 
attainment and income capture different aspects 
of socio-economic status. [27] Whereas educational 
attainment is known to empower the individual 
to make informed decisions,[28]income generating 
employment is important if the individual is to take all 
opportunities that his education would present him. 
Otherwise, he remains encumbered by the cumulative 
effect of a lifetime of deprivation and want. Also the 
widows largely for physical inactivity have higher CVD 
risks, presenting a platform for modulation if their 
CVD morbi-mortality isto be favourably ameliorated.

Acknowledgement

 We are grateful to all the field research staff and Mr 
Toro of the University of Jos Computer Centre who 
provided statistical analysis service.Dr E A A Otokwula 
died before this manuscript was prepared. This work 
was done with a grant from the University of Jos, 
Senate Research Grant Committee (RGC/2008/01).
The sponsor did not participate in data collection or 
writing of the paper

References
Basu S & Millet S. (2013). Social epidemiology [1] 
of hypertension in middle-income countries. 
Determinants of prevalence, diagnosis, treatment 
and control in WHO SAGE study. Hypertens.62: 
18 – 26.

Lam CSP.  (2011). The socio economics of [2] 
Hypertension. How $50,000 may buy a drop 
in blood pressure (Editorial commentary). 
Hypertens. 58: 140-141

Singh K.P, Bai S, Maigala WM, Patel D, Jingshen Y, [3] 
Rivers PA et al. (2006).  Behavioural risk factor 
and sociodemographic characteristics: Municipal 
Community needs Assessment Data.  American J. 
Health Studies.21 (3): 182-188

Kamon Y, Omakura T, Tanaka T, Hozawa A, [4] 
Yamagata Z, Takebayashi T et al. (2008). Marital 
status and Cardiovascular risk factors among 
middle aged Japanese male workers.  The high-
risk and population strategy for occupational 
health promotion. (HIPOP-OHP) study J. Occup.  
Health. 50: 348-356.

Maluytina S, Bobak M, Simonova G, Gafarov V, [5] 
Nikitin Y, Marmot M et al. (2004). Education, 
marital status and total and cardiovascular 
mortality in Novosibirsk, Russia: a prospective 
cohort study. Ann. Epidemiol. 14: 244-249

Elvert F & Christakis NA. (2008). Wives and [6] 
ex-wives: a new test for homogamy bias in the 
widowhood effect. Demography.45: 851-873

Okeahialam BN, Ogbonna C, Otokwula AE, [7] 
Joseph DE, Chuhwak EK& Isiguzoro IO. (2012). 
Cardiovascular epidemiological transition in a 
rural habitat. The case of Mangu local government 
Area. W. Afr. J. Med.31(1):14-18.

Relationship of Educational and Civil Status with Blood Pressure, Blood Sugar and Atherogenic Index in 
a Rural Area: A Cross-Sectional Population Study



Archives of Community and Family Medicine V4 . I1 . 202162

Relationship of Educational and Civil Status with Blood Pressure, Blood Sugar and Atherogenic Index in 
a Rural Area: A Cross-Sectional Population Study

Al-Mahroos F, Al-Roomi K & Mckeigue PM. [8] 
(2000). Relation of high blood pressure to glucose 
intolerance, plasma lipids and educational status 
in an Arabian Gulf population.  Int. J. Epid. 29:71-
76. 

Fonari C, Dontrancesco C, Riva M A, Palmieri L, [9] 
Panico S Vanuzzo D et al.(2010). Social status and 
cardiovascular diseases: a Mediterranean case. 
Results from the Italian progetti CUORE cohort 
study. BMC Public Health.10: 574 http: //www.
biomedcentral .com/1471-2458/10/574.

Barker DJP. (1996). The fetal origins of [10] 
hypertension. J.Hypertens.14:S.117-S120

Deb S & Dasgupta A. (2008). A study on risk [11] 
factors of cardiovascular Diseases in urban 
Health centre in Kolkota. Indian J. Comm. Med. 
33(4):271-275.

Mint HV, Byass P, Huong DL Chuc NTK & Wall S. [12] 
(2007). Risk factors for chronic disease among 
rural Vietnamese adults and association of 
these factors with socio demographic variable:  
findings from the WHO STEPS survey in rural 
Vietnam.  Prev. Chronic Dis. 4(2):  http: //www.
cdc.gov/pid/issues/2007

Brummett BH, Babyak MA, Siegler IC, Shanahan [13] 
M, Harris KM, Elder GH et al. (2011). Systolic 
blood pressure, socio economic status and 
biobehavioural risk factors in a nationally 
representative US young adult sample. Hypertens. 
58:161-166.

Mishra SK, Sakar S, Mukhopadhyay S,& [14] 
Mukhopadhyay B. (2010). Hypertensive and 
its correlates in two communities of dissimilar 
frenetic ancestry in Sikkim, India. Ann Hum Biol. 
37(1): 23-43.

Winkleby MA, Jatulis DE, Frank E & Fortmann SP. [15] 
(1992). Socioeconomic status and health: How 
education, income and occupation contribute to 
risk factors for Cardiovascular diseases. Am. J. 
Pub Health.  82: 816 – 820.

Mengesha AB, Benedict S & Kantelherdt  E. [16] 
(2017). Determinants of hypertension among 
adults in Tigray Northern Ethiopia: A matched 

case control study. Int J Non-Commun Dis. 2: 36 
– 44.

Nyarko SH. (2016). Prevention and socio-[17] 
determinants of hypertension among women 
within reproductive age in Ghana. Int J Hypertens. 
2016: 3292936. Doi: 10.1155/2016/3292938.

Touyiu DA & Ayetey H. (2018). Gender differences [18] 
in the association between marital status and 
hypertension in Ghana. J. Biosocial Sc.DOI: 
10.1017/80021932018000147

Zhang Z &Hayward MD. (2006).Gender, the [19] 
marital life course and cardiovascular disease 
in late mid life. Journal of Marriage and Family. 
68:639-657

Tucker JS Friedman HS, Wingard T &, Schwartz JE. [20] 
(1996). Marital history at mid life as a predictor 
longevity: alternative explanation to the 
protective effect of marriage. Health Psychology. 
15: 94-101

Marks N & Lambert J. (1998). Marital status [21] 
continuity and change among young and mid-life 
adults. Longitudinal effects on psychological well 
being. Journal of Family Issues. 19: 652-687

Laszlo KD, Svensson T, Li J, Obel C, Vestergaard M [22] 
& Cnattingius S. (2013). Maternal bereavement 
during pregnancy and the risk of still birth: 
a nationwide cohort study in Sweden. Am. J. 
Epid.177: 219 – 227. Doi: 10.1093/aje/kws383

Kiecolt – Glasser JK & Newton JL. (2001). [23] 
Marriage and health. His and Hers. Psychological 
Bulletin.127:472-503.

Krause N. (2005). Negative interaction and [24] 
heart diseases in late life. Exploring variations 
by socio-economic status. Journal of Ageing and 
Health. 17: 28-55

Ruixing Y, Hui L, Jinzhen W, Weixiong L, Dezhai [25] 
Y, Shangling P et al. (2009). Association of 
diet and lifestyle with blood pressure in the 
Guangxittei Yi Zhuang and Han population. Pub 
Health. Nature.12(4): 553-561. Doi: 10.1017/
SI368980008002437

Ebrahim S, Pearce N, Smeeth I,Casas JP,Jaffar S, [26] 
Piot. P et al. (2013). Tackling non communicable 



Archives of Community and Family Medicine V4 . I1 . 2021 63

diseases in low and middle income countries: is 
the evidence from high income countries all we 
need? PLOS Medicine. 10(1):1-5.

Kane CJ, Lubeck DP, Knight SJ, Spitalny M, Downs [27] 
TM, Grossfeld GD et al. (2003).Impact of patients 
educational level on treatment for patients with 

prostate cancer: data from CaPSURE. Urology. 
62(6): 1035 – 1039.

Kim JH, Park EC. (2015). Impact of socioeconomic [28] 
status and subjective social class on overall and 
health related quality of life. BMC Public Health.15: 
783. DOI: 10.1186/s12889.015.2014.9

Relationship of Educational and Civil Status with Blood Pressure, Blood Sugar and Atherogenic Index in 
a Rural Area: A Cross-Sectional Population Study

Citation: Abigail H. Agbo, Chikaike Ogbonna, et al. Relationship of Educational and Civil Status with Blood 
Pressure, Blood Sugar and Atherogenic Index in a Rural Area: A Cross-Sectional Population Study. Archives of 
Community and Family Medicine. 2021; 4(1): 57-63. DOI: https://doi.org/10.22259/2638-4787.0401006
Copyright: © 2021 Abigail H. Agbo, Chikaike Ogbonna, et al. This is an open access article distributed under 
the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in 
any medium, provided the original work is properly cited.


