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A B S T R A C T 
 

 
Introduction:  Hypertension a major risk factor for cardiovascular disease and is the most widely recognized modifiable risk factor 
for this disease. There is little information on the prevalence and risk factors for hypertension in Zambia, and in particular in rural 
areas of the country. In order to contribute to the existing global literature on hypertension, particularly in rural Zambia, this study 
was conducted to determine the prevalence of hypertension and its correlates in two rural districts of Zambia, namely Kaoma and 
Kasama. 
Methods:  A cross-sectional study using a modified World Health Organization (WHO) global non communicable diseases (NCD) 
surveillance initiative NCD-STEPwise approach was used. Proportions were compared using the Yates’ corrected χ2 test, and a 
result yielding a p-value of less than 5% was considered significant. Bivariate and multivariate logistic regression analyses were 
conducted. Factors that were significantly associated with the outcome in bivariate analyses were considered in a multivariate logistic 
regression analysis using a backward variable selection method. Adjusted odds ratios (AOR) and their 95% confidence intervals (CI) 
were reported. 
Results:  In total, 895 participants from Kaoma and 1198 participants from Kasama took part in the surveys. Overall, 25.8% 
participants (27.5% male, 24.6% female; p=0.373) in Kaoma and 30.3% (31.3% male, 29.5% female; p=0.531) in Kasama were 
hypertensive. In Kaoma, age and BMI were independently associated with hypertension. Compared with participants aged 45 years 
or older, participants aged 25-34 years were 60% (AOR=0.40, 95% CI [0.21, 0.56]) less likely to be hypertensive. Participants 
with BMI <18.5 and 18.5-24.9 were 54% (AOR=0.46, 95% CI [0.30, 0.69]) and 31% (AOR=0.69, 95% CI [0.49, 0.98]) less 
likely to be hypertensive compared with participants with BMI ≥30. In Kasama, age, smoking and heart rate were significantly 
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associated with hypertension in multivariate analysis. Participants 25-34 years were 49% (AOR=0.51, 95% CI [0.41, 0.65]) less 
likely to be hypertensive compared with participants 45 years or older. Compared with participants who were non-smokers, 
smokers were 21% (AOR=1.21, 95% CI [1.02, 1.45]) more likely to be hypertensive. Participants who had heart rate >90 
beats/min were 59% (AOR=1.59, 95% CI [1.17, 2.16]) more likely to be hypertensive compared with participants who had heart 
rate 60-90 beats/min. 
Conclusions:  The findings reveal that hypertension is prevalent among rural residents in Kaoma and Kasama, Zambia. The disease 
is highly associated with age, BMI, smoking and heart rate. Efficient preventive strategies are needed to halt the growing trend of 
non-communicable diseases through the control of risk factors highlighted in this study. 
 

Key words: BMI, heart rate, hypertension, rural Zambia, smoking. 
 
 
 

Introduction 
 
Hypertension is a public health challenge worldwide with an 
increasing trend in developing countries. Chronic non-
communicable diseases (NCD) such as hypertension account 
for approximately 60% of the 56.5 million deaths each year 
and almost half (46%) of the global burden of 
disease1. Hypertension is a major risk factor for 
cardiovascular disease2 and is the most widely recognized 
modifiable risk factor for cardiovascular disease, 
cerebrovascular disease (stroke) and end-stage renal 
disease3. Hypertension is responsible for one in eight deaths 
worldwide1. Control of hypertension is an effective means for 
reducing premature cardiovascular disease mortality4. 
 
In developing countries such as Zambia, hypertension adds to 
the double burden of communicable and NCD in a resource-
low environment characterised by an ineffective health 
system. The pace of change and adoption of western lifestyles 
in developing countries5 suggests that existing health systems 
will soon be overburdened. Costly and prolonged care of 
patients with hypertension or hypertension-related disease in 
low- and middle-income countries can divert scarce family 
and societal resources to medical care. Consequently, lower 
socio-economic groups have greater prevalence of risk 
factors, higher incidence of disease and higher mortality. 
 

In Zambia the Ministry of Health has developed policies and 
strategies to mitigate the increasing burden of NCD. A 
separate budget and a unit has been created in the Ministry of 
Health structure specifically dedicated to NCDs. With 
support from WHO, the Ministry commissioned a NCD 
survey to identify the magnitude of the problem. 
 
Recently, hypertension has been reported as prevalent in 
urban populations in Zambia at 34.8% in Lusaka, with major 
risk factors including age, alcohol use and stress6; and in 
Kitwe at 31.1% with risk factors age and BMI7. As in many 
other developing countries, hypertension has not been 
considered a public health problem in Zambia. Therefore 
public health research in Zambia, particularly rural Zambia, 
has not considered hypertension or its differential risk factors 
and patterns of the disease. This study was conducted to 
determine the prevalence of hypertension and its correlates in 
the two rural districts of Zambia, namely Kaoma and 
Kasama.  
 

Methods 
 
Study area 
 
The administrative, political structure of Zambia is according 
to provinces, districts, constituencies and wards. At the time 
of the survey, Zambia was divided into 9 provinces and 
72 districts.  Kaoma and Kasama districts were 
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predominantly rural districts with population sizes of 162 568 
and 170 929, respectively8. The proportions for males in 
Kaoma and Kasama were 48% and 49%, respectively. The 
major economic activity for these districts is subsistence 
farming. 
 
There are five levels of health care in Zambia namely: 3rd-
level hospitals also called specialist or tertiary hospitals, the 
highest referral hospitals in Zambia; 2nd-level hospitals also 
referred to as provincial or general hospitals and found at 
provincial level; 1st-level hospitals also called district 
hospitals found at district level; then health centres, and 
health posts. Kaoma had 4 level-1 hospitals, 28 health centres 
and 2 health posts. Kasama had 1 level-2 hospital, 25 health 
centres and 8 health posts. 
 
Kaoma district was one of the 8 districts in Western 
province. Kaoma had 3 constituencies with a total of 
20 wards. Kasama district was one of the 12 districts in 
Northern province. It had 2 constituencies with a total of 
15 wards. 
 
Study design and participants 
 
A cross-sectional study using a modified World Health 
Organization (WHO) global NCD surveillance initiative 
NCD-STEPwise approach was used in this study9.  
 
A Statcal program in EPI INFO v6.04 
(www.cdc.gov/epiinfo/) was used to estimate the sample 
size. With a 50% prevalence rate estimated (as no estimate 
existed) to be within 5%, 8 provinces and a design effect of 2, 
a sample size of 6128 was obtained. After adjusting for 80% 
response rate, a sample size of 7660 was obtained. By the end 
of a series of surveys to be conducted country-wide, 7660 
participants would have been recruited. The sample size was 
proportionally allocated to 8 provinces, and powered to 
produce estimates at provincial level and thus country 
level. Of the 7660 participants, 843 were to be selected from 
Kasama and 766 from Kaoma. Sample sizes were increased to 
893 in Kaoma and 1196 in Kasama due to extra reagent strips 
for glucose and cholesterol estimation being close to expiry. 

A multi-stage sampling technique was used for participants in 
both districts. Firstly, wards were randomly selected from 
each constituency. In the second stage of sampling, standard 
enumeration areas (SEAs) proportional to the ward size were 
selected. Finally from the selected SEAs, households were 
systematically sampled. All individuals (male or female) aged 
25 years or older in a selected household were eligible to 
participate in the study.  
 
Data collection and definitions 
 
Data collection:  A modified WHO STEPwise 
questionnaire9 consisting of sections on behavioural 
measurements (Step 1), physical measurements (Step 2) and 
biochemical measurements (Step 3) was used to collect 
data. Interviews were conducted at homesteads with some 
measurements being conducted in private areas of the 
homestead. Cards were shown to explain some of the terms 
used in obtaining behavioural measurements. 
 
Definitions: Blood pressure  Blood pressure readings were 
taken using the Omron Digital Automatic BP Monitor M4-1 
(OMRON Healthcare; Europe BV, The Netherlands). Three 
readings were obtained at an interval of 3 min and an average 
of the three readings was considered the final reading for 
blood pressure. Blood pressure readings were taken after the 
questionnaire was administered, allowing participants to have 
rested for 15 min prior to measurements. 
 
Height and weight   Height and weight measurements were 
taken after the blood pressure readings. The Seca Brand 214 
Portable Stadiometer (Secagmbh kg; Hamburg, Germany) 
was used to measure the height in centimetres. Weight was 
measured in kilograms using the Heine Portable Professional 
Adult Scale 737 (Secagmbh kg; Hamburg, Germany).  
 
Waist and hip circumferences Centimetre measurements 
for waist and hip circumferences were taken in a private area 
using a Figure Finder Tape MeasureÒ. Waist and hip 
circumferences were the last physical measurements that 
were taken. 
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Heart rate Heart rate was recorded in beats per minutes 
using the ORMRON digital automatic blood pressure 
monitor M4-1 (OMRON Healthcare Europe; The 
Netherlands). Heart rate and blood pressure readings were 
taken simultaneously. 
 
Cholesterol and glucose The Accutrend GCT (Glucose, 
Cholesterol and Triglycerides) Meter Three-in-One system 
(Roche Diagnostics GmbH; Mannheim, Germany) was use to 
estimate total cholesterol and fasting glucose levels, recorded 
in mmol/L. Blood tests were conducted after participants 
had fasted for at least 12 hours. 
 
Body mass Index & hypertension  BMI was categorized as 
<18.5 (underweight), 18.5-24.9 (normal weight), 25-29.9 
(overweight), and >30 (obese); waist:hip ratio was either <1 
(normal) or >1 (raised); participants with blood pressure 
>140/90 were considered to have hypertension9. 
Participants who were taking antihypertensive medication 
were included in the high blood pressure group.  
 
Other  Information on the education status for the 
participants was obtained by asking: What is the highest level 
of education you have completed? (responses: no formal 
schooling, less than primary school, primary school 
completed, lower secondary school completed, upper 
secondary school completed, college/university completed, 
or refused). Due to small numbers in some of these 
categories, the responses were combined as: none, primary 
or secondary/higher. Smoking was defined as current 
smoking and participants were asked: Do you currently 
smoke any tobacco products, such as cigarettes, cigars or 
pipes? Variable alcohol consumption was obtained by asking: 
Have you consumed alcohol (such as beer, wine, spirits, 
fermented cider or within the past 30 days? Time usually 
spent sitting or reclining on a typical day was categorised as: 
<1.5, 1.5-3.4 or ≥3.5 hours. A waist:hip ratio of more than 
1 was considered ‘high’. Heart rate of over 90 beats/min was 
considered ‘high’. Cholesterol values of ≥5.2 mmol/L were 
considered raised; and fasting blood glucose levels of > 
5.5 mmol/L were considered ‘high’ (manufacturer’s 
recommendation: 2007 Roche Diagnostics GmbH). 

Data management and analysis 
 

Two clerks entered data into Epi Data software via a screen 
with embedded consistency and range checks. Data were 
double entered and validated. The validated data were 
exported to SPSS v11.5 (www.spss.com) for analysis. 
 

Proportions of the outcome variables and socio-demographic 
variables were calculated. Bivariate and multivariate logistic 
regression analyses were conducted. Proportions were 
compared using Yates’ corrected χ2 test, and a result yielding 
a p-value of less than 5% was considered significant. Factors 
that were significantly associated with the outcome in 
bivariate analyses were considered in a multivariate logistic 
regression analysis using a backward variable selection 
method. Odds ratios (unadjusted odds ratios [OR] & adjusted 
odds ratios [AOR]) and their 95% confidence intervals (CI) 
are reported. 
 
Ethics approval 
 

The study protocol was reviewed and approved by the 
University of Zambia (UNZA) Biomedical Research Ethics 
Committee (#016-08-07). Permission to conduct the survey 
was obtained from the Ministry of Health [Zambia]. Informed 
consent was obtained after interviewer explanation of the 
benefits and risks for taking part in the study. Entry forms 
were viewed only by approved study personnel. 
 
 

Results 
 

There were 895 and 1198 survey participants, respectively, from 
Kaoma and Kasama. A description of the sample is presented 
(Table 1). The proportion of male participants was similar 
between the two districts (40.3% in Kaoma & 42.8% in Kasama, 
p=0.262). 
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Table 1:  Description of the sample stratified by district 

 

 
Factor District – n (%) 

Kaoma Kasama 
Total Male Female Total Male Female 

Age group (years)  
25-34 296 (35.3) 107 (31.0) 189 (38.3) 464 (41.0) 197 (39.0) 267 (42.6) 
35-44 185 (22.1) 72 (20.9) 113 (22.9) 264 (23.3) 119 (23.6) 145 (23.1) 
≥45 358 (42.7) 166 (48.1) 192 (38.9) 404 (35.7) 189 (37.4) 215 (34.3) 

Sex  
Male 357 (40.3) - - 512 (42.8) - - 
Female 529 (59.7) - - 683 (57.2) - - 

Education  
None 257 (29.0) 93 (26.1) 164 (31.0) 164 (13.8) 30 (5.9) 134 (19.7) 
Primary 512 (57.9) 190 (53.4) 322 (60.9) 772 (64.8) 311 (60.7) 461 (67.9) 
Secondary or higher 116 (13.1) 73 (20.5) 43 (9.1) 255 (21.4) 171 (33.4) 84 (12.4) 

Body mass index   
<18.5 208 (23.7) 84 (23.8) 124 (23.6) 270 (22.8) 150 (29.6) 120 (17.8) 
18.5-24.9 585 (66.6) 246 (69.7) 339 (64.4) 790 (66.9) 340 (67.1) 450 (66.7) 
25.0-29.9 66 (7.5) 18 (5.1) 48 (9.1) 91 (7.7) 15 (3.0) 76 (11.3) 
≥30 20 (2.3) 5 (1.4) 15 (2.9) 31 (2.6) 2 (0.4) 29 (4.3) 

Waist : hip ratio  
≤ 1 839 (98.1) 350 (98.9) 489 (97.6) 1110 (99.6) 508 (99.8) 602 (99.3) 
>1 16 (1.9) 4 (1.1) 12 (2.4) 5 (0.4) 1 (0.2) 4 (0.7) 

Time spent sitting (hours)  
<3.5 375 (42.6) 142 (40.1) 233 (44.3) 576 (48.2) 262 (51.2) 314 (46.0) 
≥3.5 505 (57.4) 212 (59.9) 293 (55.7) 618 (51.8) 250 (48.8) 368 (54.0) 

Alcohol consumption  
Yes 272 (30.8) 173 (48.7) 99 (18.8) 469 (39.9) 291 (58.2) 178 (26.4) 
No 611 (69.2) 182 (51.3) 429 (81.3) 706 (60.1) 209 (41.8) 497 (73.6) 

Cigarette smoking  
Yes 198 (22.4) 141 (39.6) 57 (10.8) 256 (21.5) 207 (40.4) 49 (7.2) 
No 687 (77.6) 215 (60.4) 472 (89.2) 937 978.5) 305 (59.6) 632 (92.8) 

Heart rate (beats/min)  
<60 80 (9.1) 62 (17.4) 18 (3.4) 57 (4.8) 44 (8.7) 13 (1.9) 
>90 107 (12.1) 17 (4.8) 90 (17.1) 254 (21.5) 73 (14.4) 181 (26.8) 
60-90 696 (78.8) 277 (77.8) 419 (79.5) 872 (73.7) 390 (76.9) 482 (71.3) 

Cholesterol (mmol/L)  
<5.2 867 (98.3) 352 (98.9) 515 (97.9) 1124 (95.6) 493 (97.4) 631 (94.2) 
≥5.2 15 (1.7) 4 (1.1) 11 (2.1) 52 (4.4) 13 (2.6) 39 (5.8) 

Fasting blood glucose (mmol/L)  
<3.3 79 (8.9) 34 (9.6) 45 (8.5) 123 (11.6) 51 (11.1) 72 (12.0) 
>5.5 36 (4.1) 18 (5.1) 18 (3.4) 19 (1.8) 11 (2.4) 8 (1.3) 
3.3-5.5 768 (87.0) 304 (85.4) 464 (88.0) 919 (86.6) 398 (86.5) 521 (86.7) 

Hypertension  
Yes 228 (25.8) 98 (27.5) 130 (24.6) 360 (30.3) 160 (31.3) 200 (29.5) 
No 656 (74.2) 258 (72.5) 398 (75.4) 830 (69.7) 351 (68.7) 479 (70.5) 

†Time usually spent sitting or reclining on a typical day. 
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Male participants in Kaoma tended to be older than those in 
Kasama (42.7% vs 35.7% were ≥45 years, respectively; 
p=0.007) but no significant difference in the distribution of 
age was observed among female participants 
(p=0.238). While males (48.1% ≥45 years) were 
significantly older than females (38.9% ≥45 years) in Kaoma, 
no significant difference was observed in Kasama (p=0.435). 
 
Both males and females in Kasama tended to be more 
educated than those in Kaoma (p<0.001), with 13.1% of 
participants in Kaoma and 21.4% in Kasama having secondary 
or higher education. In both districts, males were more 
educated than females (20.5% vs 9.1%, respectively, 
p<0.001, in Kaoma; 33.4 vs 12.4%, p<0.001, in Kasama). 
 
Overall 6.5% of males and 12.0% of females in Kaoma 
(p=0.062) were overweight/obese, compared with 3.4% of 
males and 15.6% of females in Kasama (p<0.001). Overall 
1.9% of participants in Kaoma and 0.4% of participants in 
Kasama had a waist:hip ratio of >1 . More than half 
participants (57.4% in Kaoma & 51.8% in Kasama) usually 
spent ≥3.5 hours sitting or reclining on a typical day. In both 
Kaoma and Kasama, significantly more males consumed 
alcohol (48.7% vs 18.8% females, p<0.001 in 
Kaoma; 58.2% vs 26.4%, p<0.001 in Kasama). Similarly, 
regarding smoking, 39.6% of males and 10.8% (p<0.001) of 
females in Kaoma smoked cigarettes, as did 40.4% of males 
and 7.2% of females (p<0.001) in Kasama. High levels 
(>5.2 mmol/L) of cholesterol were recorded in 1.1% of 
males and 2.1% of females (p=0.409) in Kaoma; and 2.6% of 
males and 5.8% of females (p=0.011) in Kasama. Raised 
fasting glucose levels of >5.5 mmol/L were recorded in 5.15 
of males and 3.4% of females (p=0.300) in Kaoma; and 2.4% 
of males and 1.3% of females (p=0.291) in Kasama. In both 
Kaoma and Kasama, more females than males had heart rates 
>90 beats/min (17.1% vs 4.8%, p<0.001 in Kaoma; 26.8% 
vs 14.4%, p<0.001 in Kasama, respectively). 
 
Overall, 25.8% (27.5% males & 24.6% females; p=0.373) of the 
participants in Kaoma and 30.3% (31.3% males & 29.5% females; 
p=0.531) of the participants in Kasama were hypertensive. 

In bivariate analyses, the following factors were significantly 
associated with hypertension in Kaoma: age, education and 
BMI (Table 2). However, in Kasama, the significant factors 
were age, education, BMI, alcohol, smoking, heart rate, and 
fasting blood glucose. 
 
In Kaoma, age and BMI were independently associated with 
hypertension (Table 3). Compared with participants aged 
45 years and older, participants of 25-34 years were 60% 
(AOR=0.40, 95% CI [0.21, 0.56]) less likely to be 
hypertensive. Participants with BMI <18.5 and 18.5-24.9 
were 54% (AOR=0.46, 95% CI [0.30, 0.69]) and 31% 
(AOR=0.69, 95% CI [0.49, 0.98]) less likely to be 
hypertensive compared with participants with BMI ≥30. 
 
In Kasama, the factors that were significantly associated with 
hypertension in multivariate analysis were age, smoking and 
heart rate (Table 3). Participants of 25-34 years were 49% 
(AOR=0.51, 95% CI [0.41, 0.65]) less likely to be 
hypertensive compared with participants aged 45 years and 
older. Compared with participants who were non-smokers, 
smokers were 21% (AOR=1.21, 95% CI [1.02, 1.45]) more 
likely to be hypertensive. Participants with heart rate >90 
beats/min were 59% (AOR=1.59, 95% CI [1.17, 2.16]) 
more likely to be hypertensive compared with participants 
with heart rate 60-90 beats/min. 
 

Discussion 
 
The rural community-based hypertension survey among adult 
residents of Kaoma and Kasama districts of Zambia, revealed that 
Kasama residents had a higher prevalence of hypertension (30.3% 
vs Kaoma in 25.8%). This prevalence of hypertension in both rural 
districts of Zambia is relatively lower than the 34.8% prevalence 
reported in urban Zambia (capital city Lusaka)6. These findings are 
consistent with the results of a community survey among 
1798 urban and rural Cameroonians5. Although hypertension is 
more prevalent in urban areas, the high levels found in rural 
Zambia demand that interventions be focused equally on urban 
and rural populations. 
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Table 2:  Factors associated with hypertension in bivariate analyses stratified by district 

 
Factor District – OR (95% CI) 

Kaoma Kasama 
Age group (years)   
25-34 0.42 (0.31, 0.57) 0.51 (0.42, 0.63) 
35-44 0.72 (0.52, 0.98) 0.83 (0.67, 1.03) 
≥45 1 1 

Sex   
Male 1.08 (0.93, 1.26) 1.05 (0.92, 1.18) 
Female 1 1 

Education   
None 1.59 (1.26, 2.00) 1.73 (1.37, 2.18) 
Primary 0.72 (0.58, 0.90) 0.79 (0.66, 0.94) 
Secondary or higher 1 1 

Time spent sitting (hours)   
<1.5 0.93 (0.57, 1.51) 0.84 (0.54, 1.31) 
1.5-3.4 0.96 (0.72, 1.30) 1.02 (0.79, 1.32) 
≥3.5 1 1 

Body mass index    
<18.5 0.61 (0.43, 0.87) 1.00 (0.75, 1.32) 
18.5-24.9 0.67 (0.49, 0.90) 0.68 (0.53, 0.88) 
25.0-29.9 0.84 (0.53, 1.33) 0.93 (0.64, 1.36) 
≥30 1 1 

Alcohol consumption   
Yes 0.95 (0.81, 1.12) 1.18 (1.04, 1.34) 
No 1 1 

Cigarette smoking   
Yes 0.87 (0.72, 1.04) 1.31 (1.13, 1.51) 
No 1 1 

Waist : hip ratio   
< 1 0.77 (0.46`, 1.28) 1.37 (0.46, 4.10) 
> 1 1 1 

Heart rate (beats/min)   
<60 0.90 (0.62, 1.30) 0.96 (0.65, 1.41) 
>90 1.23 (0.89, 1.70) 1.31 (1.01, 1.69) 
60-90 1 1 

Cholesterol (mmol/L)   
<5.2 0.76 (0.45, 1.26) 0.85 (0.64, 1.14) 
≥5.2 1 1 

Fasting blood glucose (mmol/L)   
<3.3 0.91 (0.61, 1.36) 0.64 (0.43, 0.96) 
>5.5 1.36 (0.84, 2.20) 1.98 (1.07, 3.67) 
3.3-5.5 1 1 

†Time usually spent sitting or reclining on a typical day. 

 
 
The prevalence of hypertension in Kasama was close to that 
reported for Lusaka, and this could be due to Kasama’s semi-
urban characteristics, as can be seen in the education 
demographic results. These findings in Kasama are consistent 
with a study of Lowenthal et al in the Northern province of 
Zambia (where Kasama is located), which revealed that 

hypertension had a central causative role in massive 
cardiomegaly in that location10. Compared with findings from 
East Africa, Kaoma and Kasama had higher prevalences of 
hypertension than the 22% reported by Maher et al11 in rural 
Uganda and 23.7% reported by Muhihi et al12 in an urban 
setting of Mwanza, Tanzania. 
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Table 3:  Independent factors associated with hypertension in multivariate analysis stratified by district 

 
Factor District – OR (95% Cl) 

Kaoma Kasama 
Age group (years)  
25-34 0.40 (0.21, 0.56) 0.51 (0.41, 0.65) 
35-44 0.73 (0.53, 1.01) 0.80 (0.63, 1.03) 
≥45 1 1 

Body mass index   
<18.5 0.46 (0.30, 0.69) – 
18.5-24.9 0.69 (0.49, 0.98)  
25.0-29.9 1.21 (0.72, 2.04)  
≥30 1  

Cigarette smoking  
Yes – 1.21 (1.02, 1.45) 
No  1 

Heart rate (beats/min)  
<60 – 0.90 (0.59, 1.38) 
>90  1.59 (1.17, 2.16) 
60-90  1 

 
 
 
In neither district in the present study was there a significant 
gender difference in the prevalence of hypertension. These 
findings are inconsistent with that of an urban study in 
Lusaka, Zambia, where males were found to be more likely 
to have hypertension6. In a similar study conducted in 
Tanzania by Njelekela et al13, males were more at risk of 
hypertension, while Wamala et al14 in Uganda reported that 
hypertension was more likely in females. The finding of no 
gender difference in the current study suggests that 
interventions should be cross-gender in rural parts of Zambia. 
 
In both Kaoma and Kasama, age was significantly associated with 
hypertension in the multivariate analysis. This is similar to a result 
obtained in a survey conducted in the capital city of Zambia, 
Lusaka6. Research has generally shown that the prevalence of 
hypertension increases with age. According to Burt et al, more 
than half of people aged 60–69 years and approximately three-
fourths aged 70 years and older are affected15. Vasan et al also 
noted that age-related rise in systolic blood pressure is primarily 
responsible for an increase in both the incidence and prevalence of 
hypertension with increasing age16. However, interventions should 
also be targeted to younger age groups. 

In addition to age, in the Kasama sample, smoking and heart rate 
were independently associated with hypertension; while, in 
Kaoma it was only BMI. The situation of Kaoma presents a 
contrasting phenomenon of overweight/obesity (ie BMI ≥25) 
among people of low socioeconomic status in a rural 
setting. However, these findings are consistent with those from 
previous studies that have reported a strong association between 
hypertension and BMI6,17. This phenomenon of 
overweight/obesity in low socioeconomic settings has been 
reported elsewhere1, where malnutrition was found to coexist 
with overweight/obesity in low- and middle-income countries, 
contributing to the growing disease burden in these populations. 
 
When compared with the findings from Lusaka, Zambia6, the 
risk factors (from multivariate analysis) of the Kaoma 
residents are a subset of Lusaka residents, while Kasama’s 
smoking and heart rate were not included in findings in the 
Lusaka survey. These contrasting risk factors may reflect the 
differing developmental stages of these two rural 
districts. This finding further indicates the importance of 
establishing risk factors for hypertension in specific locations, 
rather than inferring results from one location to another. No 
literature was found for comparison regarding smoking and 
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heart rate in rural settings. However, studies have shown that 
smoking is becoming more prevalent in developing than 
developed countries18. Its association with hypertension has 
been clearly demonstrated19. 
 
Although previous studies have reported a positive 
relationship between hypertension and low education20,21, no 
significant association was observed between education and 
hypertension in the present study. However, interestingly, 
Kasama males and females, with higher education levels than 
those in Kaoma, had a higher prevalence of 
hypertension. This is in contrast to studies that suggest low 
education may mean a lack of awareness of risk factors for 
hypertension22, the presence of inadequate diet, and a lack of 
access to medical care21. 
 
No significant associations were observed in the current study 
between alcohol and fasting blood glucose, and hypertension 
in either district. The reasons for this is are unclear. 
 
Limitations 
 
Because the study was cross-sectional, it was not possible to 
attribute the significant associations observed in the study as 
being casual. It was not possible to verify that participants had 
fasted for at least 12 hours before taking biochemical 
measurements. Estimates might have been overestimated to 
the extent participants did not fast for at least 
12 hours. During the survey, most participants worked in 
their fields and had their first meal when they returned to 
their homesteads. However, food was scarce during the 
growing season and therefore an introduced bias would have 
been minimal. Despite taking blood pressure and heart rate 
readings after administering the questionnaire, some 
participants may still have been anxious when research 
assistants entered their homesteads, leading to increased heart 
rate and blood pressure, thus overestimating the prevalence 
of hypertension. However, it was not possible to estimate the 
magnitude of bias due to the 'research assistant 
effect'. Overall, the authors believe that the estimates we 
obtained in the study reflected the magnitudes of 
hypertension and its risk factors in the rural areas of Zambia. 

Conclusions 
 
The findings of the current study reveal that hypertension is 
prevalent among rural residents in Kaoma and Kasama, 
Zambia. The disease is highly associated with age, BMI, smoking 
and heart rate. Given that the correlates for hypertension were not 
uniform between districts, there is a need for efficient preventive 
strategies to halt the trend of non-communicable diseases that are 
district/province-specific in Zambia, through the control of risk 
factors highlighted in this study. 
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