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Abstract: A case control pilot study was designed to suggest probable risk factors associated with 

essential hypertension in a high density town near Harare, Zimbabwe.  Fifty cases who were on 
treatment for hypertension at a clinic were systematically selected from a register of chronic diseases 
and 50 neighbourhood controls stratified by gender were selected from the community.  Eighty six 
percent of participants were females.  Statistically significantly elevated Odds Ratios (ORs) and 95% 
Confidence Intervals (CIs) were noted for age above 40 years, 8.22(1.90-35.64); not married, 
18.31(3.57-93.89); body mass index (BMI) of more than 25 kg/m2, 4.74(1.30-17.29); employed,  

12.91(1.97-84.47); having more than four dependents, 5.38(1.29-22.56); and marital conflicts, 

11.21(2.24-56.23).  Most of our findings support previous findings.  Of interest is the finding that 
suggests a probable association between having to look after four or more dependents and 
hypertension.  Further studies to confirm this association are required before mechanisms of 
control/treatment can be considered.[Ethiop. J. Health Dev. 1998;12(1):57-61]  

  

Introduction  

Essential hypertension is a major risk factor for cardiovascular disease.  Cardiovascular disease is 
the main cause of death in virtually all industrialized countries (1).  In Harare, Zimbabwe, 
hypertension was the number two, four and ten as a cause of death in the 65 years or more, 45 to 64 

years and 25 to 44 years age groups, respectively, in 1995 #(2).  The limited information available 
from developing countries suggests that a similar epidemic that has occurred in developed countries 
is inevitable to occur in developing countries if current trends go unchecked (3).  Its control by 
positive changes in factors associated with it, is of vital importance in reducing cardiovascular 
morbidity and mortality.  Thus, the identification of factors associated with hypertension is a major 
public health objective.  

   Kaufman and Barkey (4) in their review on risk factors for hypertension, list Sodium chloride, 
potassium, stress, educational level, social support, body mass  index (BMI)  and   

alcohol as factors associated with hypertension.  Other factors reported elsewhere associated with 
hypertension include positive family history of hypertension (5) and advancing age (6).  It is clear 
that many studies have been done on hypertension in industrialized countries and in southern Africa 
within the Republic of South Africa but, in general, studies on risk factors for hypertension have 
yielded varied findings because of different designs and methodologies used in these studies.  A 

World Health Organization Expert Committee on hypertension control reported that risk factors 
should continue to be monitored and that each country needs to develop an epidemiological data 
base of the frequency of various factors contributing to the risk of developing hypertension (7).  
Because little has been published about the risk factors for hypertension in our setting, we decided 
to conduct a case control pilot study in order to suggest  
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probable risk factors associated with essential hypertension in a high density town near, Harare, 
Zimbabwe.  
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Methods  
   Study Population: The description of the study population is reported elsewhere (8).  The study 

population was relatively young with 62% of male and 60% of female inhabitants aged 15 yeas or 
more (1992 census).  In two cross-sectional population-based studies conducted by Watts and Siziya 
(submitted for publication) in the same study area, diastolic blood pressure of above 99 mmHg was 
observed in 7.9% and 5.4% of male and 10.3% and 6.4% of female respondents in 1990 and 1993, 
respectively.  

   Sources of subjects: Cases: Hypertension status was determined according to the current use of 

anti-hypertensive medication.  A list of cases of hypertension was obtained from a chronic disease 
register from a clinic that served the study population.  Out of 456 people with chronic disease, there 
were 388(85.1%) people with hypertension, out of whom 50 cases were systematically selected.  

   Controls: Because the cases were selected to represent affected individuals in our study population, 
the general population was used as the source of controls.  For each case a nearest neighbourhood 
(9) person of the same gender and aged above 20 years as the case was considered as a control if he 

or she was not on antihypertensive therapy or had a systolic blood pressure of less than 140 mmHg 
and a diastolic blood pressure of less than 90 mmHg (10).  Blood pressure readings were taken in a 
seated position using a cuff, sphygmomano-meter and stethoscope by three fourth year medical 
students in order to ascertain the controls.  

   Body mass: Height and weight were measured using an insulation tape placed against a wall and a 
bathroom scale, respectively.  The body mass index (BMI) was used as an indicator for fatness and 

not the Ponderal Index  (PI) because BMI was less correlated with height (r=-0.35; 95% Confidence 
Interval (CI)=-0.51 to -0.16; F-statistic = 13.63) than PI was with height (r= -0.53; 95% CI =-0.66 
to -0.37; F-statistic =38.01), and more correlated with weight (r=0.86; 95%CI = 0.80 to 0.90; F-
statistic = 276.03) than PI was with weight (r=0.74; 95%CI 0.63 to 0.81; F-statistic = 115.76).  An 
acceptable weight-for-height index should be less correlated with height and more correlated with 
weight (11).  

   Statistical analysis: The Chi-square test and the Fisher’s exact test were used to test for an 
association between a factor and an outcome where appropriate.  The Student’s t test was used to 
compare means when variances were assumed to be equal and the variable being Normally 
distributed.  In the case of variances being significantly different or the variable being not Normally 
distributed, the Kruskal-Wallis (H) test was used.  The F test was used to test the significance of the 

correlation coefficients.  Significant factors were further analyzed using multiple logistic regression 
in STATA (12).  A cut off point of 5% was considered for statistical significance.  

  

Results  
   Eighty six percent of the participants were females.  None of the males was married compared to 

29.1% of the females (Fisher’s exact test, P=0.019). Males were significantly older than females 
(mean age 55.0 (standard deviation (SD)12.0) vs 45.6 (SD 10.9) years, respectively; P=0.004). 
Females had significantly higher BMI values than males (mean BMI 28.0 (SD 5.54) vs 24.1 (SD 
3.47)kg/m2 respectively; t=2.57, df=98p= 0.011).     

Table 1: Factors considered in the analysis.  

1.  Age   

 2.  Gender   

 3.  Marital status   

 4.  Education   

 5.  Body mass index   

 6.  Employment   

 7.  Number of dependents   

 8.  Number of children attending primary school   

 9.  Ownership of house   
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10.  History of major illness   

11.  Divorce   

12.  Infertility   

13.  Conflicts in Marriage   

14.  Inadequate income   

15.  Smoking   

16.  Adding salt to food at the table   

17.  Family history of hypertension   

18.  Hypertension in pregnancy 

  

   Table 1 shows the factors considered in the analysis, and Table 2 shows the Odds Ratios (ORs) 
adjusted for gender only and those adjusted for all the factors in the model.  The precision of the 
ORs for models with only gender adjusted were better than the precision in the model adjusted for 

all significant variables.  The confidence widths in the final model were more than twice the width 
in the gender adjusted models.  Apart from the factors “BMI” and “Dependents” whose ORs were 
almost unchanged, the ORs for the rest of the factors either doubled or more than doubled.   
Table 2: Odds Ratios adjusted for gender only and those adjusted for all the factors in the model.  

Factor  Stratified by gender only   
OR (95%CI)  

Adjusted for all factors in the model   
OR (95%CI)  

Age (40+ Years)  4.63(1.79   8.22(1.90  
Marital status (not married)  3.70(1.35  18.31(3.57  
BMI (25+kg/m2)  3.94(1.64   4.74(1.30  
Employment (employed)  5.59(1.47  12.91(1.97  
Inadequate income  4.10(1.23              

Dependents(4+total)  3.94(1.57   5.38(1.29  
No one attending Primary school  3.65(1.57              

No death of close Relative    2.98(1.31   7.97(2.15  
Marital conflicts  4.35(1.44  11.21(2.24  
Family history of Hypertension  4.87(1.90              

      

    Statistically significantly elevated Odds Ratio, OR(95%CI), were noted for age above 40 years, 
8.22(1.90 to 35.64); not married, 18.31(3.57 to 93.89); (BMI) of more than 25 kg/m2 4.74(1.30 to 

17.29); employed, 12.91(1.97 to 84.47); having more than four dependents, 5.38(1.29 to 22.56); and 
marital conflicts, 11.21(2.24 to 56.23).  

  

Discussion  
   Associations of life events and illness are prone to errors in retrospective studies because recall of 

events may be more complete among people who are seeking an explanation of their ill health (13).  
Family history of hypertension was most likely underestimated probably due to incomplete 
knowledge of hypertension and greater likelihood of undiagnosed hypertension.  However, there is 
no reason to assume that this should bias the findings on associations of life events and hypertension.  
Furthermore, a previous study examining the validity of self reported data for hypertension has 

concluded that self reported data are valid as predictors of risk, with a high level of agreement noted 
between self-reported status and information contained in medical records (14).  Also self- reported 
risk factors were found to be significant predictors of hypertension in the multivariate analysis, 
consistent with findings from previous studies in which direct measurements were made (15).  

   The over representation of females of 86% in the current study was probably due to the fact that 
women visit clinics much more frequently than men and that hypertension is known to be more 

common in women over the age of 40 years than in men (16).  In one Saudi study, 65% of the 
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hypertensive patients studied were females (16).  In another UK study, (17) two thirds of the 
hypertensive patients were women and in yet another UK study, 60% were women (18).  

   The dropping out in the full model of such factors as “inadequate income”, “number of children 
attending primary school” and “family history of hypertension” which were significant in stratified 
analysis by gender only, suggests that many of the lifestyle factors which are related to hypertension 
are mutually dependent.  The wider confidence intervals in the final model suggests that much of 

the variability in essential hypertension was not accounted for by the factors considered in the current 
study.  

   Age: The finding that age is associated with essential hypertension in the current study agrees with 
almost every reported study of the distribution of hypertension in which blood pressure levels were 
observed to increase with age.  Notable to quote is the study done by Siziya, Marufu and 
MatchabaHove (8) in the same study area and that of Johnson (19) among Lagos, Nigeria, residents. 

Another study worth quoting is that of Miall and Oldham (20) who showed that blood pressure rose 
with age and that, after the age of 40 yeas, the rise in systolic was faster in women than men.  This 
finding has not been universal as some observers have found no increase in mean blood pressure 
with age, for example, among the Kenyan Africans (19).  These findings suggest further studies.  

 Marital status: Unmarried (divorced/ separated, single, widowed) persons were significantly 
associated with hypertension in our study.  This finding supports that of Scotch et al (21) who found 
higher rates of hypertension among widowed and separated urban Zulu women.  

   Body mass index: The positive association between body mass index (BMI) and hypertension is 

well established.  Considering a cut off point of 25 kg/m2 for obesity, the present investigation 
confirms previous studies (22-27) conducted in sub-Saharan Africa by demonstrating that BMI is 
associated with hypertension.  

   Employment: Employment in the current study was classified into employed or not employed.  We, 
however, did not enquire on how long the subjects were unemployed.  Those who were employed 
were more likely to have had essential hypertension.  Considering only the employed, Seftel et al 

(28) studying blood pressure levels in Johannesburg blacks classified occupation into three groups: 
the unskilled, the semi-skilled and skilled and observed virtually no relationship between blood 
pressure and occupation.  

   Dependents: Since essential hypertension is a common clinical condition, a case control design is 
not a preferred design to establish its risk factors.  The purported new finding of the number of 
dependents as a risk factor for hypertension in our case control pilot study only suggests a probable 
association between the number of dependents and hypertension.  Further studies to confirm this 
association are required before mechanisms can be considered.  

   Marital conflicts: The responses on conflicts in marriage were subjective.  The main study should 

consider more accurate definitions and quantitation.  Hypertension can result from repressing 
conflicts between feelings of anger and the need to be submissive (29).  This theory is supported by 
the finding in the current study, despite its subjectivity in definition of marital conflicts, that having 
marital conflicts is associated with essential hypertension.  

   In conclusion, factors that may cause stress considered in the present study when examined for 
association with essential hypertension have yielded inconsistent findings.  The subjective measures 

of stress considered in the current study may explain, in part, the observed inconsistent findings.  
Most of our findings support previous findings.  This study suggests a probable new finding, at least 
in our setting, that the number of dependents is associated with essential hypertension.  Further 
studies are required to confirm this finding.  

  

Acknowledgement  
   We gratefully acknowledge the assistance of the staff at Zengeza 3 clinic to the project and to the 
Home-Based Care Givers for letting us use their bicycles in search of controls.  We would like to 
thank the participants in the study, without whom the study would not have been done.  This study 

was part of the study for the last three authors for the Community Medicine project in fourth year 



 Risk factors for essential hypertension    5   
------------------------------------------------------------   

MB ChB programme.  In this light we also thank the fourth year MB ChB coordinator and the 
Chitugwinza project staff for logistic support.  

  

References  
1. Thom TJ, Epstein FH, Feldman JJ, Leaverton PE, Wolz M.  Total mortality and mortality from 

heart disease, cancer and stroke from 1950 to 1987 in 27 countries: highlights of trends and their 
interrelationships among causes of death.  US DHHS PHS, National Institute of Health; NIH 
publ no 92-3088, Washington, DC 1992.  

2. City of Harare.  Annual Report of the City Health Department.  Harare: City of Harare, 1995.  

3. World Health Statistics annual.  Geneva: WHO, 1991.   



 

 Risk factors for essential hypertension    6   
------------------------------------------------------------   

4. Kaufman J, Barkey N.  Hypertension in Africa: an overview of prevalence rates and causal risk factors. Ethn Dis 
1993;3(suppl): S83-S101.  

5. Cruickshank JK, Beevers DG.  Ethnic and geographic differences in blood pressure.  In: Bulpitt CJ (ed). Handbook 
of hypertension. Vol 6: Epidemiology of hypertension. New York, Elsevier, 1985.  

6. Whelton PK.  Blood pressure in adults and the elderly.  In: Bulpitt (CJ (ed).  Handbook of hypertension. Vol 6 
Epidemiology of hypertension. New York Elsevier, 1985.  

7. WHO.  Hypertension control.  Report of a WHO Expert Committee. Technical Report Series 862. Geneva. WHO, 
1996.  

8. Siziya S, Marufu T, Matchaba-Hove RB. Relationship of casual blood pressure to smoking, education and 
occupation in a high density town near Harare, Zimbabwe. Cent Afr J Med 1995;41:219-24.  

9. Vernick LJ, Vernick SL, Kuller LH.  Selection of neighbourhood controls: logistics and fieldwork. J Chron Dis 
1984;37:177-82.  

10. Whelton PK. Epidemiology of hypertension. Lancet 1994;344:101-6.  

11. Benn RT.  Some mathematical properties of weight-for height indices used as measures of adiposity. Br J Prev 
Soc Med 1971;25:42-50.  

12. STATA version 3.1 Copyright 1984-1993.  Stata Corporation.  Texas: Stata Corp, 1984.  

13. Buck CW, Donner AP.  Blood pressure control in hypertensive-a model for the study of life events. J Chron Dis 
1984;37:247-53.  

14. Coldnitz GA, Stampfer MJ, Willett WC, Rosner B, Speizer FE, Hennekens CH.  A prospective study of parental 
history of myocardial infarction and coronary heart disease in women.  Am J Epidemiol 1986; 123:48-58.  

15. Mao Y, Morrison H, MacWilliam L, White M, Davies J, Wigle D.  Risk factors for hypertension: results from a 
cross-sectional survey. J Clin Epidemiol 1988;41:411-5.  

16. Al-Owayyed A. Hypertension care in a family and community medicine department: an audit of process and 
outcome. Saudi Med J 1996:17:18-24.  

  

17. Parkin DM, Kellet RJ, Maclean DW.  The management  of   hypertension:  a  study   of  records in general practice. 
J R Coll Gen Pract 1979;29:590-4.  

18. Stern D.  Management of hypertension in twelve Oxfordshire General Practices. J R Coll Gen Pract 1986;36:549- 

51.  

19. Johnson TO. Arterial blood pressures and hypertension in an urban African population sample Br J Prev Med 
1971;25:26-33.  

20. Miall WE, Oldham PD.  The hereditary factor in arterial blood pressure.  BMJ 1963; 1:75-80.  

21. Scotch N, Gampel B, Abramson JH, Slome C.  Blood pressure measurements of urban Zulu adults. Am Heart J 
1961;61:173-7.  

22. Bunker CH, Ukoli FA, Nwankwo MU et al.  Factors associated with hypertension in Nigerian civil servants.  Prev 
Med 1992;21: 710-22.  

23. Oviasu VO, Okupa FE.  Arterial blood pressure and hypertension in Benin in the equatorial forest zone of Nigeria.  
Trop Geogr Med 1980;32:241-4.  

24. Astagneau P, Lang T, Delarocque E, Jeannee E, Salem G.  Arterial hypertension in urban Africa: an 
epidemiological study on a representative sample of Dakar inhabitants in Senegal. J Hypertens 1992;10:1095-101.  

25. Seedat YK, Seedat Ma, Hackland DBT.  Prevalence of hypertension in the urban and rural Zulu. J Epidemiol 
Community Health 1982;36:256-61.  

26. Sever PS, Poulter NR. A hypothesis for the pathogenesis of essential hypertension: the initiating factors. J 
Hypertens 1989;7(suppl): S9-S12.  

27. Simmons D, Barbour G, Congleton J et al.  Blood pressure and salt intake in Malawi: an urban rural study.  J 
Epidemiol Community Health 1986;40:188-92.  

28. Seftel HC, Johnson S, Muller EA.  Distribution and biosocial correlations of blood pressure levels in Johannesburg 
blacks.  S Afr Med J 1980;57:313-20.  

29. Dembroski TM, MacDougall JM, Williams RB, Haney TL, Blumenthal JA. Components of Type A, hostility, and 
anger-in: relationship to angiographic findings. Psychosom Med 1985;47:219-33.  

  


