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Abstract: Following few publications available with data on blood pressure profiles of Zimbabwean population, especially 
children and adolescents, few data exist on urban and rural school going children. The aims of this study were to examine the 
incidence of hypertension (HT) among Zimbabwean urban children residing in Kwekwe; and to determine the relationship 
between body mass index (BMI) and blood pressure (BP) among them. The study involved 480 primary school children (230 
boys and 250 girls) aged 5–11 years. Stature and body weight were measured using standard procedures. BMI for gender and age 
defined overweight. BP was monitored for thrice consecutively using validated electronic devices (Omron 7051T). HT was 
determined as the average of three separate BP readings where the systolic or diastolic blood pressure was ≥ 95th percentile for 
age and sex. The incidence of overweight among the girls (3.6%) was higher compared with the boys (2.7%). Both systolic and 
diastolic pressures (SBP and DBP) increase with age in both sexes. Potential development of hypertension among the children is 
noticeable at Early Childhood Development (ECD) level for both boys and girls; 1.8% and 1.5% respectively and ranged from 
0.8% to 1.8% for boys and 2.0% to 5.3% for girls. The overall incidence of hypertension was 1.5% and 2.6% in boys and girls, 
respectively. The highest noticeable value for boys was at ECD and decreased with increase in grade level. The incidence of 
hypertension (SBP > 95th percentile) was 0.4% and 0.2% in boys and girls, respectively. For the girls there was a progressive 
increase in the tendency towards development of hypertension from ECD to 6th grade except a small decrease in 3rd and 4th grade 
levels. Girls in the 6th grade level showed the highest value of incidence of hypertension (5.3%). The blood pressures (SBP and 
DBP) significantly correlated with age, stature, body mass and BMI (P<0.05). The findings demonstrate that elevated blood 
pressure is prevalent among urban Zimbabwean children and that there is need for routine measurement of BP to children 
residing in this region as part of physical examination for physical activity in schools. The use of BMI cutoffs tailored to 
metabolic risks may be vital for assessment of overweight. BP increased with age in both sexes, and this significantly correlated 
with age, stature, body weight and BMI. 
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1. Introduction 

The prevalence of high blood pressure in children is 
increasing worldwide, largely, but not entirely, driven by the 
concurrent childhood obesity epidemic [1]. In Zimbabwe 
blood pressure (BP) measuring is not regularly employed in 
various health check-up programmes hence studies pertaining 
to blood pressure of school going Zimbabwean children are 
still inadequate. Studies of children’s BP provide important 

epidemiological information which may help in scheming and 
modifying coronary risk factors [2]. High BP levels should be 
associated with this high obesity prevalence estimation [1], 
high risk of developing of cardiovascular diseases (CVDs); 
including coronary heart disease (CHD), congestive heart 
failure (CHF), ischemic and hemorrhagic stroke, renal failure, 
and peripheral arterial disease and stroke in adulthood [3], [4], 
[5]. Therefore, it is of paramount importance to be aware of 
hypertension and effectively treat it during childhood and 
adolescence. Children and adolescents with blood pressure 
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greater than the 90th percentile for a given age have roughly a 
threefold greater likelihood of becoming adults with 
hypertension compared to those whose blood pressure is at or 
below the 50th percentile [6]. In addition to are also known to 

BP levels track from childhood to adulthood [1], and 
routine pediatric examination and monitoring these levels has 
consistently lead to the unearthing of a considerable number 
of children with asymptomatic hypertension HT [7]. 
Literature reveals that there overweight is strongly associated 
with elevated BP in children and adolescents and has caused 
increasingly concern with monitoring arterial BP in children 
[1], [8], [9], [10], [11], [12]. Environmental and hereditary 
factors are associated with HT among children and 
adolescents such as age, gender, height, weight and body mass 
index, body size and shape, obesity, change in dietary habits 
and family history of hypertension, decreased physical activity, 
increased stress, race, ethnicity and socio-economic status 
influence blood pressure levels in childhood and adulthood 
[12], [13], [14]. 

In Zimbabwe, levels of overweight and obesity among 
children and adolescents are increasing. Studies contacted 
comparing data by the International Obesity Task Force 
(2005) and Institute for Health Metrics and Evaluation (2010; 
2010) Surveys in 2002, 2010 and 2013 indicates upward 
trend in the level of overweight and obesity among the 
Zimbabwean children and adolescents [15]. The study 
revealed that in 2002 males and females aged 5-14 who were 
overweight were 15.3% and 15.4% respectively. Among the 
children aged 5-9 years, males overweight rates increased 
from 17.0% in 2010 to 19.0% in 2013; among females, 
overweight rates maintained 11.0% in 2013 to 11.0% in 2013. 
Also revealed was that among adolescents; the males 
overweight rates increased from 4.3% in 2010 to 4.4% in 
2013; among females, overweight rates were maintained at 
19.0% in 2010 to 2013. Obesity and overweight can 
autonomously or interrelate to contribute to elevated blood 
pressure or hypertension among children and adolescents 
[12], [4], hence long-term health risks for hypertensive 
children and adolescents can be substantial. These findings 
are expected, given that Zimbabwe is undergoing 
socio-economic transformation, with increasing urbanization, 
dollarization coupled with attendant lifestyle habits that tend 
to promote sedentariness and patronage of fast-food 
restaurants [16]. Overweight and obesity possibilities among 
children are inevitable, therefore, it is important that 
measures be taken to reduce these risks and optimise health 
outcomes. 

The American Heart Association recommends that all 
children aged 3 years and older should have yearly blood 
pressure measurements [17]. However in Zimbabwe, scanty 
data exist on BMI and BP in children in the above mentioned 
age group. Due to implications of high blood pressure in 
adulthood dating back to childhood, this study examines the 
relationship between BMI and BP in primary school children 
in Kwekwe urban. Having studies of this nature will also add 
knowledge of the dangers of overweight, obesity, and high 
blood pressure among children of miners and manufacturers, 

thereby providing intervention strategies to prevent risk 
factors of life associated with high blood pressure in children. 

2. Methods 

2.1. Sampling 

A cross-sectional study was carried out among school 
children aged between 5 to 11 years. This was carried out from 
September to November 2014 using a simple ballot system to 
select participants from ECD to 6th grade. Also, using the 
official class registers, a stratified random sample of children 
was drawn from each class according to their age category and 
gender. Children who had no mental and physical challenges 
or those with no history of cardiovascular, renal and endocrine 
diseases that could impair anthropometric measurement were 
included. Only those who were present on the day of 
measurement were measured. The sample size totaled to 480 
school children of which 230 were boys and 250 were girls, 
residing in Kwekwe. The participants were selected from a 
former group A school with both boarding and day school 
facilities. The school was purposively selected due to its 
catchment area, logistical problems and was more feasible to 
conduct the research at this school with the assistance of Sport 
Science students at the National University of Science and 
Technology (NUST). The pupils have mixed socio-economic 
background. The population mainly relies on mining and 
manufacturing. In the late 1990s very skimpy financial 
support from parents/ guardians of the school children was 
experienced due to economic hardships which resulting in 
companies scaling down its employees and production. 

Consent was obtained from the parents and guardians of the 
children to enroll into the study. The study was approved by 
the National University of Science and Technology (NUST) 
and an approval from the Ministry of Primary and Secondary 
Education was obtained before the study was carried out. The 
children were asked to fill the demographic section of the data 
form indicating their class, age and gender. 

Three trained research assistants, of which two who were 
final-year students at NUST and one practicing general nurse 
participated in the data collection. The research assistants have 
a specialized training in anthropometric and blood pressure 
measurements. All measurements included in the study were 
conducted between 1100 – 1300 hours in the school hall. For 
reliability and accuracy in blood pressure measurements all 
children were requested to rest for 10 minutes in the 
examination room. The following measurements were recorded; 
height, weight, systolic blood pressure (SBP), and diastolic 
blood pressure (DBP). For blood pressure, a subject was 
measured in sitting position with the subject’s right hand resting 
on the examining table. The blood pressure measurements were 
taken at the right arm for consistency. Data analysis was done 
using SPSS version 20.0 software. 

2.2. Measures 

BP was monitored and measured three consecutive times 
using the standard procedure at 5 minutes interval with a 
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validated electronic devices (Omron 7051T). The average of 
three separate BP readings was considered to be the subject's 
BP. Hypertension (HT) was defined as Systolic Blood 
Pressure (SBD) or Diastolic Blood Pressure (DBP) exceeding 
the 95th percentile for age, gender, and height [45]. 
Hypertension was defined as blood pressure ≥ 140/90 mmHg, 
hence ≥ 90th percentile for age and sex. 

Seca 220R telescopic stadiometer was used to measure 
height to with a precision of 1mm. Weight was measured 
using Seca 710R weighing scale, calibrated beforehand 
(capacity: 200kg; precision: 50g.) All measurements were 
taken according to the standard procedures suggested by the 
International Society for the Advancement of 
Kinanthropometry (ISAK) [18]. Body mass index (BMI) was 
calculated as weight in kilograms divided by squared height in 
meters. International recommended BMI categorized as <18.5 
kg/m2 (lean), 18.5 - 24.9 kg/m2 (normal), 25.0 - 29.9 kg/m2 

(over weight), and 30+ kg/m2 (obese) for both boys and girls 
based on age were applied to the data and [19]. 

2.3. Data Analysis 

All results were presented and expressed as M ± SD and 
95% confidence intervals (CI). Descriptive data was 
computed using a Statistical Package in Social Sciences 
(SPSS) version 20.0. The parametric t-test was used for 
comparisons of these variables stratified by gender. To 
determine the relationship between BP and anthropometric 
parameters, the Pearson correlation coefficient was applied. 
The level of statistical significance was set at p ≤ 0.05. 

3. Results 

Table 1 below presents the body mass, stature, BMI, body 
fat and blood pressure (SBP and DBP) of the participants 
according to age and gender. The mean age of the participants 
was 7.7 ± 1.9 years. There was no significant difference found 
for age between boys and girls (P=0.201). Table 1 below 
shows anthropometric and blood pressure measurements of 
the participants. There were no significant differences (p ≤ 
0.05) despite gender differences in all the variables (age, body 
weight, stature, BMI, systolic blood pressure, diastolic blood 
pressure) measured. 

Table 1. Mean and standard deviation (sd) for anthropometric measurements. 

 
Boys (N= 230) Girls (N=250) Combined (N= 480) 

  
Variable Mean ± SD Mean ± SD Mean ± SD 95% CI P-value 

Age (yr) 7.7±1.9 7.5±1.5 7.6±1.7 7.5–7.9 0.201 
Body mass (kg) 28.5± 10.5 33.2 ±10.2 30.9 ±10.4 28.5–34.7 0.486 
Height (cm) 123.4±5.3 131.7±5.8 126.7±5.6 127.7–132.1 0.761 
BMI (kg/m2) 19.8±6.0 21.5±5.3 20.7±5.6 18.7–20.6 0.438 
SBP (mmHg) 92.6±9.6 93.4±9.4 93.0±10.0 91.8–94.2 0.476 
DBP (mmHg) 56.4±6.3 56.1±6.9 56.3±6.6 55.9–57.5 0.590 

CI = Confidence Interval; SD = standard deviation; BMI = Body mass index; SBP = Systolic blood pressure; DBP = Diastolic blood pressure 

Table 2. Systolic and diastolic blood pressure of the participants according to age groups. 

Age 

(yr) 
Boys Girls 

Systolic blood pressure (mmHg) 

P-value 

Diastolic blood pressure (mmHg) 
 

Boys 

(Mean±SD) 
95% CI 

Girls 

(Mean±SD) 
95% CI 

Boys 

(Mean±SD) 
95% CI 

Girls 

(Mean±SD) 
95% CI P-value 

5 35 40 83.5±4.7 80.8–85.0 80.3±5.8 79.7–93.9 0.145 50.4±6.2 46.7–54.4 50.4±3.7 46.6–54.3 0.623 
6 30 35 85.5±6.6 81.0–89.1 81.6±9.6 80.8–90.5 0.435 51.1±6.6 47.4–55.6 51.4±4.3 47.2–53.9 0.812 
7 32 36 87.5±7.1 84.3–91.2 82.9±9.9 83.8–91.9 0.638 52.7±6.2 48.3–56.9 52.0±3.9 48.0–54.2 0.704 
8 34 33 92.0±8.4 88.7–95.2 87.5±7.6 86.4–93.2 0.485 55.6±5.3 49.6–57.0 52.6±5.8 49.7–54.7 0.821 
9 31 34 92.8±10.6 89.0–96.7 93.0±7.3 87.8–95.0 0.822 56.4±5.3 54.9–59.9 54.5±4.2 54.1–57.1 0.304 
10 34 35 93.5±9.8.7 89.2–96.3 94.9±6.6 89.9–96.2 0.816 57.6±6.1 55.3–59.7 57.9±5.1 54.9–59.9 0.641 
11 34 36 95.0±8.0 90.0–10.4 96.8±7.8 92.4–99.6 0.402 58.1±5.2 54.7–61.6 58.0±5.2 55.3–60.4 0.789 

*Statistically significant (P ≤ 0.05); CI = Confidence Interval 

 

Figure 1. Variations in Systolic blood pressure of the participants according 

to age and gender. 

 

Figure 2. Variations in Diastolic blood pressure of the participants 

according to age and gender. 
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Considering Table 1 and Table 2 results above, SBP and 
DBP of the participants according to age and gender indicate a 
steady increase with age. Table 2 shows clearly that SBP and 
DBP increased simultaneously with age in both sexes. There 
was no significant difference (p ≤ 0.05) in both boys and girls 
at all ages. 

Table 3. Pearson correlation analysis: Relationship of systolic and diastolic 

blood pressure with age, stature, body mass and body mass index. 

 
SBP (mmHg) DBP (mmHg) 

Variable R P- value R P-value 

Age (yrs) 0.120 0.005 0.080 0.018 
Body mass (kg) 0.400 0.000 0.350 0.001 
Stature (cm) 0.360 0.000 0.300 0.000 
BMI (kg/m2) 0.320 0.000 0.310 0.010 

BMI = Body mass index; SBP = systolic blood pressure; DBP = diastolic 
blood pressure 

Table 3 shows that SBP and DBP pressures significantly 
(P<0.05) correlate with age, body weight, height and BMI. 

Table 4. Incidence of Elevated blood pressure and overweight in the Kwekwe 

urban children. 

 Elevated blood pressure* Overweight† 

 Gender (N) Boys Girls Boys Girls 

Grade Boys Girls % % % % 

ECD 35 40 1.5 1.8 0.1 0 
1 30 35 1.5 2 0.3 0.9 
2 32 36 1.4 2.5 1.3 2.1 
3 34 33 1.2 2.1 2.3 2.6 
4 31 34 0.9 1.6 2.8 2.8 
5 34 35 0.8 4.3 2.1 2.9 
6 34 36 1.6 5.3 2.6 4.5 
Total 230 250 1.5 2.6 1.7 3.6 

* The average SDP and DPB was determined as ≥ 95th percentile for age and 
sex were measured on at least three separate occasions. 
†Internationally recommended BMI cut-off points in children (Cole et al 
2000). 

Table 4 above presents the distribution of the incidence of 
hypertension and the prevalence of overweight among the 
children according to sex and age. The percentage of children 
who were overweight were higher in girls (3.6%) compared 
with the boys (2.7%). 

4. Discussion 

The present study presents the blood pressure profiles of 
urban school children attending primary schools in Kwekwe, a 
giant mining city at the heart of Zimbabwe. Literature on 
population –based epidemiological show that primary HT is 
more common among apparently healthy children [20]. High 
blood pressure is simply an elevated pressure of the blood in 
the arteries [21]. A finding from this study demonstrates 
elevated BP among school children which is not a new 
phenomenon among children in the Southern Africa region. 
Several similar studies conducted in South Africa, Zambia 
Nigeria, USA and Spain; [1], [13], [22], [23], [24], [25], [26], 
[27], among children and adolescents and elsewhere [28], [29], 
[30], [31], [32] have confirmed the presence of hypertension 

among children and adolescents of similar ages. High blood 
pressure is a major risk factor for chronic diseases, heart 
diseases and stroke in adulthood, [4]. The incidence of 
hypertension in boys and girls was 1.5% and 2.6%, 
respectively. The values vary among the grade levels, the 
highest being 4.5% and 5.3% in girls at grade levels 5 and 6, 
respectively. The presence of elevated BP found among the 
children in this region is worrisome. Although overweight 
occur more in girls (3.6%), boys were found to be have higher 
levels of elevated BP at ECD (1.8%), compared to girls in the 
same class. 

Systolic BP among female students was significantly higher 
than male students; this is inconsistent with the result of 
another study [33], but it is in the same line with the results 
from another study [34]. The reason for the difference 
between the prevalence of elevated blood pressure in this 
study and those in the previous studies might be the usage of 
different age groups, impact of the geographic zone, earlier 
puberty in girls than boys, therefore results for elevated BP in 
girls may be due to puberty hormones, methods and 
definitions of blood pressure, and differences in reported 
prevalence and risk estimates [35], [36], [37], [44]. However, 
the high prevalence of HT in girls compared with boys might 
not be unconnected with the social and cultural lifestyle of 
females who are expected to stay at home and attend to 
domestic responsibilities [13], [38]. Due to several factors 
which might cause elevated BP, early detection of high BP by 
regular monitoring of the children is essential, to improve the 
children health care. 

Lifestyle behaviours such as physical and sedentary 
behaviour may well account for gender differences in elevated 
BP among children, researchers concluded that 
preschool-aged children (ECD) boys were more likely to 
engage in moderate-to-vigorous physical activity than girls, 
therefore we anticipate that boys should be more physically 
active compared to their counterparts girls [16], [33], [39], 
[44]. Gender differences in the elevated BP among children 
were influenced by several factors associated with age, weight, 
height and BMI in the children. Similar findings have been 
reported elsewhere [24], [27], [31], [40], [41], [17], [44]. A 
direct relationship between high BP in childhood and 
subsequent development of the metabolic syndrome in 
adulthood has been observed [10], [42]. This emphasizes the 
need to screen and monitor children’s weight and BMI of in 
order to safeguard their future health. 

The likelihood of the development of elevated blood 
pressure among the children is noticeable at Early Childhood 
Development (ECD) level for both boys and girls (1.8% and 
1.5% respectively. The highest noticeable value for boys was 
at ECD and decreased with increase in grade level. This result 
is unusual, in the same line; other studies have reported that 
both sexes, overweight increases with age, declining at age 10 
in boys. The reverse should be the case. For the girls there was 
a progressive increase in the tendency towards development of 
hypertension from ECD to 6th grade except a small decrease in 
3rd and 4th grade levels. Girls in grade level 6 showed the 
highest value of incidence of hypertension (5.3%). 
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The sampled population does not represent the children in 
Kwekwe district, nor is it reflective of the province, or 
national level. Those children who participated and have 
elevated BP are at risk of overweight. Girls were more 
inclined to hypertension than boys particularly in 5th and 6th 
grade levels. Finally, to detect hypertension as a risk factor in 
children, routine screening as well as promoting educational 
programs on healthy lifestyles would be beneficial. 

This study has some limitations that should be noted. 
a) The current study cross-sectional design, hence 

researchers could not make cause-effect influences. 
b) The current researchers used validated electronic devices 

Omron 7051T and not an automatic oscillometric 
monitor validated for children in accordance with the 
Fourth Report, the recommended measurement of BP 
should be performed using an auscultatory method [43]. 

c) Measurements obtained in schools setting could have 
influence BP values due to the difficulties that 
sometimes exist in maintaining calm and conducive 
environment [1]. 

5. Conclusion 

The study current avows the incidence of elevated blood 
pressure among urban primary school children in Kwekwe, 
Zimbabwe. The findings are consistent with other 
preceding studies. There was a positive correlation of BMI, 
body weight, height and age of the boys and girls. Early 
puberty and physiological changes affect more in girls than 
boys. Given the role of socio-economic and cultural factors 
underlying obesity, decreased mobility and increased blood 
pressure in children, it is important to provide knowledge 
for the parents, child-headed families, and children in 
schools. From a public health and clinical point of view 
this study supports the idea that early detection of a 
pre-hypertensive and hypertensive status in young children 
needs more attention and precise control to prevent the 
cardiovascular and other non-communicable diseases in 
Zimbabwean adulthood population. It was noted also that 
blood pressure increased with age between gender groups, 
therefore adverse consequences and problems of 
hypertension can be reduced by early detection and 
diagnosis of obesity and hypertension in children should be 
practiced. 

Recommendations 

Considering that elevated BP in children may lead to 
cardiovascular diseases development at a later stage in life; 
there is need for routine measurement of BP as part of physical 
examination in school children. This would assist in 
identifying children with elevated BP, with the objective of 
establishing correct intervention procedures. 
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