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Abstract

Background: From 2005 to 2011 Mazowe District recorded a gradual decline in prevalence of hypertension in the
face of rising incidence of complications like stroke. This raised questions on whether diagnosis and management
of hypertensive patients is being done properly.

Methods: We conducted an analytic cross sectional study at three hospitals in Mazowe District where we randomly
selected 201 of 222 patients from out patients departments and interviewed a convenience sample of 23
healthcare workers. Structured interviewer administered questionnaires were used to collect data on demographic
characteristics and knowledge from patients, as well as knowledge and practices from health workers. Physical
measurements were done on all patients. Frequencies; proportions, odds ratios, Chi square test and stratified &
logistic regression analysis were done using Epi info version 3.5.4 while graphs were generated using Microsoft
excel®. Calculations were done at 95% confidence interval.

Results: Prevalence, awareness, control, compliance, and complication rate of hypertension were: 69.7%, 56.2%, 22.0%,
59.8% and 20.7% respectively. Independent risk factors for hypertension were age (POR 3.09; 95% CI: 1.27-7.5), obesity
(POR 4.37; 95% CI: 1.83-10.4), and previous high blood pressure reading (POR 19.86; 95% CI: 8.61-45.8). Complications
included cardiac failure (8.6%), visual defects (4.3%) and stroke (3.6%). Co-morbid human immunodeficiency virus
(10.7%) and diabetes mellitus (12.1%) were identified among respondents. Knowledge was poor in 47.7% of health
workers.

Conclusions: Risk factors found in this study are consistent with other studies. Health service factors are the main
reasons for poor diagnosis and management of hypertension. Health workers need training on diagnosis and
management of hypertension. Guidelines, digital sphygmomanometers and adequate drug supply are needed. District
has since purchased digital BP machines and requested assistance with training on clinical features of hypertension, use
of digital machines, and how to properly measure BP. A policy document on non-communicable diseases including
hypertension was subsequently developed by the Ministry of Health and Child Care and currently awaiting endorsement
by parliament.
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Background
Hypertension is a chronic, sometimes acute, condition char-
acterized by an abnormally raised blood pressure resulting in
end organ damage. Hypertension is strictly limited to arterial
blood pressure. Normally the maximum pressure exerted via
blood on the arterial walls by the heart during a contraction
(systolic pressure), is below 140 mmHg while the minimum
pressure on the arterial wall when the heart is relaxing be-
tween contractions is below 90 mmHg (diastolic pressure).
When the cause is unknown it is designated essential

hypertension. This has a genetic link within families.
Secondary hypertension is where the cause is identified
as in: chronic kidney disease; adrenal gland disorders;
pregnancy; or drug induced hypertension [1].
Zimbabwe is experiencing an epidemiological transi-

tion where the prevalence of hypertension is rising due
to Western diets and lifestyle [2].
The impact of hypertension was previously ignored as

institutions focused on communicable diseases (NCDs)
such as HIV. With these communicable diseases becom-
ing more controlled and life expectancy increasing, import-
ance of NCDs is now being felt [3]. Because it is mainly
asymptomatic people can develop complications without
knowing the cause is hypertension. Those who develop
symptoms usually complain of any of: headaches, visual dis-
turbances, nausea, vomiting and epistaxis or confusion [4].
Risk factors for developing hypertension can be modi-

fiable (as in obesity, stress, excess dietary salt, physical
inactivity), or non-modifiable (increasing age, black race,
family history, and female sex).
Hypertension tends to rise with increasing age due to

the stiffening of the arterial walls [5]. Females usually
have a higher body mass index (BMI) which is associated
with higher prevalence of hypertension [6,7]. In addition,
higher social classes and living in urban areas have been
identified as risk factors elsewhere [8].
Zimbabweans have adopted unhealthy eating habits

and behaviours such as smoking cigarettes and alcohol
abuse. According to the STEPwise survey done in 2005,
58% of men and 13.5% of women took alcohol while
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Figure 1 Trend in the prevalence of hypertension in Mazowe District,
33.4% of men and 5% of women used tobacco [9]. The
result has been a rise in case fatality rate due to hyper-
tension from 2.8% in 1990 to 8% in 1997 [10].
Hypertension is diagnosed by measuring BP using a

sphygmomanometer. In Zimbabwe, three consecutive read-
ings at least 4 hours apart are used for diagnosis after which
a Medical Doctor can commence treatment. However a
single systolic blood pressure (SBP) above 180 mmHg or a
diastolic blood pressure (DBP) above 110 mmHg is indica-
tion for treatment [11].
Trend analysis of hypertension between Mazowe District,

Mashonaland Central Province and Zimbabwe from 2004
to 2011 showed that the district trend is slowly declining
out of keeping with the national trend (Figure 1). Data from
the T5 submitted through the District Health Information
Software (DHIS) showed that the prevalence of hyperten-
sion in Mazowe district in 2011 was 15% which is lower
than that of Zimbabwe standing at 27%.
Cases of stroke have been rising at Concession hospital

from 2005 to 2011. Anecdotal evidence suggested that man-
agement of hypertensive patients is poor and patients may
not be taking their medication as prescribed. So we decided
to investigate the reasons for the low prevalence of hyper-
tension in Mazowe District and to find out if patients were
being managed properly once diagnosis has been made.

Methods
An analytic cross sectional study was conducted among
randomly selected out-patients attendees at three hospitals
(Concession, Mvurwi and Howard). Those aged 18 years
and older, residing in Mazowe District, consented and
were not pregnant were selected using the lottery method
with the OPD registration book being the sampling frame.
After registration of patients there was a lag period before
consultation. During this period we noted the range of
OPD numbers in the registration book sequenced from
number one until the last numbered patient. We then
used previously prepared numbered card for selection.
The cards were put in a hat and raised above the level of
the head. The card would then be picked up without
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Table 1 Classifications of hypertension

Classification Systolic blood
pressure (mmHg)

Diastolic blood
pressure (mmHg)

Optimal <120 <80

Normal <130 <85

High normal 130-139 85-89

Hypertension

Grade 1 Hypertension (mild) 140-159 90-99

Grade 2 Hypertension
(moderate)

160-179 100-109

Grade 3 Hypertension (severe) ≥180 ≥110

Isolated systolic/diastolic
hypertension

Grade 1 140-159 ≥90

Grade 2 ≥160 ≥100

Adopted from the British Hypertension Society guidelines.

Table 2 International classification of adult underweight,
overweight and obesity according to BMI

Classification Measurement (kg/m2)

Underweight <18.50

Severe thinness <16.00

Moderate thinness 16.00 – 16.99

Mild thinness 17.00 – 18.49

Normal 18.50 – 24.90

Overweight ≥25.00

Pre-Obese 25.00 – 29.99

Obese ≥30.00

Class I 30.00 – 34.99

Class II 35.00 – 39.99

Class III ≥40

Adapted from WHO, 2000.
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replacement until we reached the sample size for that hos-
pital. Those patients who agreed to be interviewed would
then be enrolled into the study. Using the Dobson formula
we calculated a sample size of 196 at 95% confidence
interval, with a precision of 0.05 assuming 15% of respon-
dents will be hypertensive (the proportion of patients di-
agnosed with hypertension in Mazowe District in 2011 as
reported through the DHIS).
We also interviewed a convenience sample of 23

health care workers using a structured questionnaire.
The questionnaire focused on demographic details of
health workers, their knowledge on hypertension and
their practices when faced with a patient who has hyper-
tension. Key informants interviewed were the District
Health Executive members.
A structured interviewer administered questionnaire

was used to collect information from patients followed by
direct measurements of: BP, weight, height, waist and hip
circumference, and random blood sugar (RBS). The ques-
tionnaire collected information on socio-demographic,
socio-economic and socio-cultural information. Informa-
tion on patient knowledge of hypertension and their per-
ception on health services available were also sought.
Further information of risk factors (modifiable and non-
modifiable), how hypertension was being managed by
health care workers and patient compliance to medication
was looked for during interviews.
BP was measured using a digital BP monitor (CITI-

ZEN™ Blood Pressure Monitor CH-411C – Japan CBM
Corporation) and classified using the British Hypertension
Society guidelines as Zimbabwe has no published guidelines
for classifying Hypertension. Each patient rested for at least
5 minutes prior to BP measurements during interview
while sitting in a chair with both feet flat on the floor.
Both arms were supported at the level of the heart on a
table. BP was then measured at the end of the inter-
view. Readings were taken from both arms then another
reading taken from the side with the higher reading.
There was a 2 minute lag period between readings. The
average of the two readings from the same arm was re-
corded and classified as shown in Table 1.
Weight was measured using a pre-calibrated bathroom

scale while wearing light clothing and barefoot. Weight
was rounded off to the nearest 1 kg. Height was mea-
sured with the patient standing upright against a wall
using a previously affixed height measuring device. Par-
ticipants stood barefoot, with their backs, buttocks and
heels in contact with the wall. Body Mass Index (BMI)
of each patient was then calculated using the Table 2
and the formula:

BMI ¼ Weight kgð Þ
Height metersð Þ½ �2
Obesity was defined as a BMI at least 30 kg/m2 based
on the WHO guidelines of 2000.
Hip circumference was measured, by placing a dress-

maker’s tape-measure horizontally at the point of max-
imum circumference over the buttocks, to the nearest
1 cm, with the respondent wearing light clothing.
Central obesity was defined as the proportion of waist cir-

cumference to hip circumference [waist-hip ratio (WHR)].
The waist circumference was measured in the mid-axillary
line midway between the lower rib and the superior iliac
crest using a standard stretch resistant dressmaker’s tape
measure. Central obesity was defined as WHR above 0.85
and 0.95 for females and males respectively.
RBS was done on all patients using SD CHeCK GOLD

BLOOD GLUCOSE TEST MONITOR and STRIPS. A pa-
tient with RBS of at least 11.1 mmol/L was classified as
having diabetes and further management recommended.
Patients with RBS between 7 mmol/L and 11 mmol/L were
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classified as a suspected diabetic and a fasting blood sugar
test recommended [12].
Written informed consent was obtained from all pa-

tients while verbal consent was obtained from health
workers. Permission was sought and granted from Pro-
vincial Medical Director (PMD), Mashonaland Central
Province; District Medical Officer (DMO), Mazowe
District; Health Studies Office (HSO), with ethical ap-
proval from the Joint Research and Ethics Committee
(JREC/210/12) and Medical Research Council of Zimbabwe
(MRCZ) approval number MRCZ/B/381.
A feasibility study was done at Tsungubvi clinic and

relevant adjustments made to the final data collection
tools.
Prevalence, frequencies, proportions, odds ratios, strati-

fied Chi square tests and logistic regression analysis were
done using Epi info 3.5.3 (CDC, Atlanta, 2011) and Micro-
soft Excel® 2007 was used to generate graphs. All calcula-
tions were made at 95% confidence interval (95% CI).
Univariate analysis was initially done fitting information
into previously prepared shell tables and graphs. This was
followed by bivariate analysis to examine two variables
Not hypertensive

n=8 (7.1%)

Hypertensive

n=105 (92.9%)

Not on treatment

n=23 (21.9%)

NOn treatment

n=82 (78.1%)

Uncontrolled

n=64 (78%)

Agree

Aware they have 
hypertension

n=113 (56.2%)

Refused to be 
interviewed

n=8 (3.8%)

Eligible

n=209 (94.1%)

Controlled

n=18(22%)

Figure 2 Flow chart of trends in the management of hypertension.
comparing risk factors and outcomes. Stratified analysis
was done for factors found to be statistically significant in
the bivariate analysis to control for confounding and iden-
tify effect modification. Stepwise logistic regression analysis
was then conducted to estimate measures of association
of significant variables found in the bivariate analysis at
the p = 0.25 level. We started with a single variable adding
the other variables one by one at the 0.05 level (95% CI)
eliminating all non-significant variables until all possible
variables had been added.

Results
Introduction
We interviewed 201 of 222 patients giving a response
rate of 90.5%. Thirteen were excluded (non-residents of
Mazowe) while 8 refused to participate (Figure 2). Socio-
demographic details of patients are shown in Tables 3
and 4.

Prevalence and control of hypertension
The prevalence of hypertension was 69.7% (140/201) (95%
CI: 62.8%-75.9%), based on SBP and or DBP. Hypertension
Hypertensive

n=35 (39.8%)

Not hypertensive

n=53 (60.2%)

ot on treatment

n=35 (100%)

On treatment

n=0

d to be interviewed

n=201(96.2%)

Not aware they have 
hypertension

n=88 (43.8%)

Not eligible

n=13 (5.9%)

Recruited 
participants

222 (100%)



Table 3 Socio-demographic characteristics of patients

Socio-demographic
characteristics

Total (n = 201) P-value

No. hypertensive
(140)

No. not
hypertensive (61)

Age group (years)

21-30 13 18 0.26

31-40 22 16

41-50 40 11

51-60 27 8

>60 38 8

Sex

Female 94 36 0.27

Male 46 25

Marital Status

Married 103 47 0.08

Divorced 5 4

Separated 10 1

Widowed 20 5

Single 2 4

Residence

Urban 42 18 0.17

Peri-urban 9 2

Rural 62 20

Farming 24 18

Mining 3 3

Education Level

Never been to school 23 8 0.64

Primary level 64 24

Secondary level 46 25

Tertiary level 7 4

Occupation

Formal skilled 34 18 0.58

Informal 61 23

Housewife 25 8

Not employed 19 12

Student 1 0

Table 4 Socio-demographic characteristic factors
affecting hypertension

Socio-demographic
characteristics

Total (n = 201) POR (95% CI,
lower – upper)Hypertensive

(140)
Not Hypertensive

(61)

(%) (%)

Age

>60 years 38 (84.4) 7 (15.6) 2.87 (1.2-6.87)*

≤60 years 102 (65.4) 54 (34.6)

Sex

Female 94 (72.3) 36 (27.7) 1.42 (0.76-2.64)

Male 46 (64.8) 25 (35.2)

Current marital
status

Married 103 (68.7) 47 (31.3) 0.83 (0.41-1.68)

Not Married 37 (72.5) 14 (27.5)

Residence

Mainly urban 51 (71.8) 20 (28.2) 1.17 (0.62-2.22)

Mainly rural 89 (68.5) 41 (31.5)

Education level

At least secondary 53 (64.6) 29 (35.4) 0.67 (0.37-1.23)

Lower than
secondary

87 (73.1) 32 (26.9)

Employment
status

Employed 95 (69.9) 41 (30.1) 1.03 (0.54-1.96)

Not employed 45 (69.2) 20 (30.8)

*Statistically significant.

Table 5 Grading of systolic and diastolic BP of
respondents in Mazowe District

Classification of blood
pressure

Diastolic blood
pressure (%)

Systolic blood
pressure (%)

Optimal 32 (15.9%) 25 (12.4%)

Normal 26 (12.9%) 36 (17.9%)

High Normal 29 (14.4%) 32 (15.9%)

Grade 1 (mild) 53 (26.4%) 56 (27.9%)

Grade 2 (moderate) 43 (21.4%) 28 (13.9%)

Grade 3 (severe) 18 (9.0%) 24 (11.9%)

Mean values 92 ± 14.1 mmHg 145.7 ± 26 mmHg
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was slightly more prevalent in women (72.3% vs. 64.8%:
95% CI: 0.76-2.63) though not significant (Table 4).
Awareness was 75% (95% CI: 67–81.9%) with 82
(58.6%) of all hypertensive patients being on treatment.
Of those on treatment 18 (22.0%: 95% CI: 12.7-31.5%)
had controlled hypertension. Though not statistically
significant, control was slightly better among women
(22.6%) as compared to 17.9% in men (POR = 1.35; 95%
CI: 0.42-4.30). The blood pressure values are shown in
Table 5.
Rural vs urban
Most patients stayed in rural areas (40.8%) as compared
to urban (29.9%) and farming (20.9%). The remainder
were peri-urban (5.5%) and mining areas (3%). After re-
classifying into mainly urban and mainly rural residence
most patients were in the mainly rural category (64.7%;
95% CI: 57.6%-71.3%). The prevalence of hypertension
was 71.8% (95% CI: 59.9%-81.9%) in urban areas and
68.5% (95% CI: 59.7%-76.3%) in rural areas. Though not
significant, patients staying in urban areas were at higher
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risk of having hypertension as compared to those in
rural areas (POR 1.17; 95% CI: 0.62-2.22). Awareness was
comparable between patients staying in urban (72.5%) and
rural (76.4%) areas (POR 0.82; 95% CI: 0.37-1.79) as well
as being on treatment; urban (66.7%; 95% CI: 50.5%-
80.4%) vs rural (74.6%; 95% CI: 62.9%-84.2%) with POR
0.68; 9% CI: 0.30-1.57. Control was better among patients
from rural areas (25%) as compared to patients from
urban areas (13.8%) but this was not statistically signifi-
cant (POR 2.08; 95% CI: 0.61-7.1).
Awareness was higher among women in rural areas

(79%) as compared to those in urban areas (71.9%) (POR
0.68; 95% CI: 0.25-1.81) while men in urban areas had
higher awareness rate (73.7% vs 70.4% in rural men)
(POR 1.18; 95% CI: 0.32-4.38). Treatment rate was higher
among rural women (61.3%) and urban men (68.4%) as
compared to urban women (50%) and rural men (55.6%).
Control rate was higher among rural women (27%) and
rural men (20%) as compared to urban women (12.5%)
and urban men (15.4%).

Characteristics of respondents
Patients’ median age was 45 years (IQR: 35 yrs - 60 yrs)
with most being younger than 60 years (73.6%). Median
ages were 48 years and 36 years for hypertensive and
non-hypertensive patients respectively (P < 0.001). There
were no statistically significant differences between
hypertensive and non-hypertensive patients with re-
spect to marital status (P = 0.082), place of residence
(P = 0.174), highest level of education (P = 0.642) and
employment status (0.585). Though not significant pa-
tients older than 60 years were: less likely to be aware
of their hypertension (POR 0.64; 95% CI: 0.14-2.83),
more likely to be on treatment for hypertension (POR
1.01; 95% CI: 0.41-2.52), less likely to have controlled
hypertension among those on treatment (POR 0.47;
95% CI: 0.12-1.83).

Knowledge of hypertension among patients
Most (70.6%) mentioned stress as a cause of hyperten-
sion. Clinical features mentioned were mainly headache
and body weakness. Most (63.2%) thought stroke was
the only complication of hypertension.

Availability of health services
A high proportion of hypertensive patients were being
attended to at local clinics (51.4%) as compared to hos-
pitals (43.6%). Smaller proportions were consulting Gen-
eral Practitioners (3.6%) and traditional healers (1.4%)
(P = 0.075).
Drugs such as nifedipine, captopril, methyldopa, pro-

pranolol, atenolol, prazosin, and digoxin were in avail-
able in small quantities or no available during the study
period. Hydrochlorothiazide was available throughout
the study period at all hospitals.
Howard Hospital had height measuring instruments

fixed in both observation area and doctors’ consultation
rooms though these were not being used. At Concession
hospital the instrument was in pharmacy storeroom and
not in use. All hospitals measured weight but not height.
Dress maker’s tape measures were available in all hos-

pitals but not in use.
BP measurements were being done using aneroid

sphygmomanometers in all hospitals. Glucometers were
available but not used to routinely screen hypertensive
patients for diabetes mellitus.
None of the health workers interviewed knew how

to measure waist circumference, hip circumference or
calculate WHR. There was no Information, Education
and Communication (IEC) material or guidelines for manage-
ment of hypertension for use in the health facilities. Clinicians
were using the Essential Drugs List in Zimbabwe as a refer-
ence text.

Overweight and obesity
The prevalence of overweight and obesity in the study
population was 28.9% and 27.9% respectively. Central
obesity was found in 50.8% of women and 7.0% of
men. Forty-nine (35%) hypertensive patients were obese.
Among hypertensive patients women were more likely
to be obese than men (32.3% vs. 19.7%) with POR 2.55;
95CI: 1.13-5.75). Obesity was associated with hypertension
(Chi-square 27.79; P < 0.001) with obese patients being
4.15 times more likely to be hypertensive than non-obese
patients.

Compliance and complications
Thirty-four (40.2%) hypertensive patients on treatment
had ever missed at least two doses of medication. Patients
missing doses were taking one 16 (48.5%); two 15 (45.5%);
and three 2 (6.1%) types of antihypertensive >drugs. This
did not affect compliance (Chi-square 0.85; P = 0.65). Rea-
sons for missing doses were mainly drug side effects, try-
ing alternative treatment, and feeling better.
Twenty-nine (20.7%, 95% CI: 14.3 – 28.4) hypertensive

patients presented with a complication, such as congestive
cardiac failure, visual problems, stroke or sensor y periph-
eral neuropathy. There were significant differences (20.7%
vs. 3.3%) with hypertensive patients more likely to present
with complications than non-hypertensive patients (POR
7.71; 95% CI: 1.78 – 33.4). Those with controlled hyperten-
sion were less likely to develop complications than those
with poorly controlled hypertension (POR 0.31: P = 0.008).

Co-morbidity
Eighty-three patients had co-morbid conditions. Ten
percent had HIV while 12.1% (95% CI: 7.2-18.7) had



Table 6 Assessment of health care worker knowledge on
hypertension

Category Number of health workers giving
response

Nurses Doctors

Risk factors

Obesity 13 2

High salt intake 6 2

Increasing age 6 0

Alcohol abuse 3 0

Family history 2 1

Being female 1 0

Symptoms

Headache 18 2

Malaise 15 0

Dizziness 11 2

Palpitations 7 0

Poor vision 9 2

Asymptomatic 0 2

Complications

Stroke 19 2

Cardiac failure 8 2

Renal failure 4 2

Peripheral neuropathy 2 0

Blindness 2 0

Death 2 0
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diabetes mellitus. Eleven of the diabetic hypertensive pa-
tients were newly diagnosed. Diabetic patients were
more likely to suffer from hypertension as compared to
non-diabetic patients, however this was not statistically
significant (POR 1.55; P = 0.41).

Health service factors
Health workers measuring BP were not properly
trained in all hospitals. Eight patients whose BP was
said to be normal were found to have very high BP
readings during the study. Common errors identified
during BP measurements were patients extending
their elbows whilst flexing their fingers, patients talk-
ing during BP checks, BP being checked with the cuff
on top on clothing, patients holding the cuff to avoid
it slipping off and only one reading being taken from
the left arm.
Twenty-eight (20%) hypertensive respondents men-

tioned having been given advice on lifestyle modification.
Only 36 (25.7%) and 10 (16.4%) hypertensive and non-
hypertensive respondents had been screened for diabetes
mellitus.
Twenty-four (11.9%) respondents were smokers. Of

these only 4 were advised not to smoke. Hypertensive
smokers were 15 (62.5%). Only 3 of these 15 were ad-
vised not to smoke. On the other hand 25 (14.1%) non-
smokers currently hypertensive were advised not to
smoke.
Consultation fees ranged from $0.00 to $10. Eighty-two

respondents (58.6%) (40 Howard, 15 Concession and 27
Mvurwi) paid for consultation. Patients not paying fees
had better hypertension control (POR 0.44; P = 0.007).
Twenty-three health workers, mostly Nurses and two

Doctors, with a median 6 years in services were in-
terviewed. Hypertension was correctly defined by 14
(60.9%) health workers. Only 4 (17.4%) correctly de-
scribed the classification of hypertension. Knowledge on
risk factors, symptoms and complications of hyperten-
sion was sought and the results are shown in Table 6.
More than 50% of health workers knew obesity to be a
risk factor for hypertension. Less than 50% of health care
workers knew the other risk factors for hypertension as
shown in Table 6. At least 13 health care workers knew
that patients may present with headache, malaise or diz-
ziness. In terms of complications more than 80% knew
stroke to be a complication of hypertension.
Various case scenarios were presented to health workers

to assess how they were managing patients. The correct
method of measuring BP was described by 10 (43.5%)
health workers. A patient presenting with BPs of 130/85
and 150/90 were correctly managed by six (26.1%) and
eight (34.8%) health care workers respectively. Sixteen
health workers could correctly outline the monitoring of a
patient on treatment for hypertension.
Risk factors
As shown in Tables 4 and 3 risk factors associated
with hypertension were age above 60 years (POR 2.87;
95% CI: 1.2-6.87), obesity (POR 4.15, 95% CI: 1.76-
9.82), co-morbidity (POR 2.32; 95% CI: 1.23-4.39) and
having high BP in the previous 12 months (POR 19.86;
95% CI: 8.61-45.9) (Table 7).
Patients on treatment were more likely to have con-

trolled hypertension than those who were not on
treatment (POR 0.17; 95% CI: 0.09-0.31).

Stratified analysis
Stratified analysis showed that the relationship between
being on treatment and having controlled BP was modi-
fied by obesity as shown in Table 8. Obese patients were
more likely to have poorly controlled BP.
Sex also modified the effect of older age on develop-

ment of hypertension with women being more likely to
have hypertension than men (Table 9).

Multivariate analysis
Logistic regression analysis showed that independent de-
terminants for developing hypertension in this study were



Table 7 Factors associated with hypertension

Factor Total (n = 201) POR (95% CI,
lower – upper)Hypertensive

(140)
Not Hypertensive

(61)

(%) (%)

Knowledge of at
least one cause

Yes 105 (75) 44 (72.1) 1.16 (0.59-2.28)

No 35 (25) 17 (27.9)

Family history of
hypertension

Yes 71 (50.7) 22 (36.1) 1.82 (0.98-3.39)

No 69 (49.3) 39 (63.9)

Previous high BP

Yes 105 (75) 8 (13.1) 19.86 (8.61-45.8)*

No 35 (25) 53 (86.9)

Co-morbidity

Yes 72 (51.8) 19 (31.7) 2.32 (1.23-4.39)*

No 67 (48.2) 41 (68.3)

Obesity

Yes 49 (35) 7 (11.5) 4.15 (1.76-9.82)*

No 91 (65) 54 (88.5)

*Statistically significant.

Table 9 Association between age above 60 years and risk
for hypertension stratified by sex

Factor Hypertensive Not
hypertensive

Stratum specific POR
(95% CI, lower-upper)

Females

>60 years Yes 24 (25.5) 2 (5.6) 5.83 (1.30-26.11)*

No 70 (74.5) 34 (94.4)

Males

>60 years Yes 14 (30.4) 5 (20) 1.75 (0.55-5.61)

No 32 (69.6) 20 (80)

Crude

>60 years Yes 38 (27.1) 7 (11.5) 2.87 (1.20-6.87)*

No 102 (72.9) 54 (88.5)

Adjusted
POR 3.07

P = 0.011

*Statistically significant.
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age above 60 years, obesity and having a high BP reading
in the previous 12 months as shown in Table 10.

Discussion
Prevalence of hypertension was high in this study. Most
patients were aware that they had hypertension and the
majority were on treatment. There was, however, a gap
between diagnosis and control of hypertension. The
Table 8 Association between being on treatment for
hypertension and control of hypertension stratified by
obesity

Factor Control of
hypertension

Stratum specific
POR (95% CI,
lower-upper)Yes No

Obese

On treatment for hypertension Yes 8 24 0.56 (0.18-1.76)

No 9 15

Non obese

On treatment for hypertension Yes 10 40 0.11 (0.05-0.25)

No 66 29

Crude

On treatment for hypertension Yes 18 64 0.17 (0.09-0.31)

No 75 44

Adjusted POR

P < 0.001
median age was higher among hypertensive patients as
compared to the non-hypertensive patients.
Independent risk factors for hypertension found among

patients were age above 60 years, obesity, high BP in the
previous 12 months. Patients with hypertension were more
likely to have complications associated with hypertension
than non-hypertensive patients with the most common
complication being cardiac failure.
Standard diagnostic tools such as dressmaker’s tape

measure were either unavailable or not being used by
health care workers. Simple errors in measuring BP were
common among health care workers. Drug supply was
erratic and dependent on the specific health centre with
most patients relying on supplies from hospitals.
Prevalence of hypertension was expected to be higher

than population based studies done in Zimbabwe and
abroad but in this study it was much higher than ex-
pected. In addition to the rising prevalence of hyperten-
sion in Zimbabwe this may have also been due to the
nature of the study, a hospital based study. Therefore
the proportion of patients who present with hypertensive
is likely to be higher than the population based studies
in literature.
The prevalence of hypertension was slightly higher in

women as compared to men, although this was not
Table 10 Factors associated with increased risk for
hypertension among patients attending hospitals in
Mazowe District: logistic regression analysis

Risk factor POR 95% CI

Age group >60 years 2.20 1.29-8.01

Obesity 3.30 1.25-9.0

Having a previous high reading in last 12 months 17.3 7.39-40.6



Mungati et al. BMC Cardiovascular Disorders 2014, 14:102 Page 9 of 12
http://www.biomedcentral.com/1471-2261/14/102
significant. We assume this may be due to the higher
prevalence of obesity among women, a risk factor for
hypertension. The STEPwise survey of 2005 also found a
higher prevalence of hypertension in women. However
there has been no consistence in the sex difference as
shown by a study done in Mozambique where men had
a higher prevalence of hypertension than women [7].
Prevalence of hypertension rose with increasing age.

This is biologically plausible as the age related arterio-
sclerosis of blood vessels lowers flexibility of blood ves-
sels causing the heart to increase the force of myocardial
contraction raising BP. Similar to the study in Mozambique
increasing age was associated with increased risk of
hypertension [7].
Awareness of hypertension was very high in this study

approaching proportions found in developed countries.
The assumption is that study population had better health
seeking behaviour. In addition all patients attending health
facilities in Zimbabwe get BP checks where there are BP
machines.
Control of hypertension was very low with no signifi-

cant difference between men and women. Other studies
have found better control of hypertension among
women as compared to men [9,13,14]. With poor con-
trol of hypertension among patients the risk of compli-
cations is therefore likely to be higher. The poor control
of BP in this study may have been worsened by the drug
shortages experienced during the study period. A study
by Morisky et al. showed that better control of BP was
associated with a 57.3% lower risk of mortality among
patients on treatment for hypertension through enhan-
cing health educations among patients of treatment [15].
Though not significant in this study higher education

levels have been noted to amount to better understand-
ing of health related issues and better health outcomes.
Due to societal norms women tend to be less educated
than men. However, despite being less educated than
men, women usually understand health messages better
as they are in constant contact with the health delivery
system more than men. According to Pandit et al. lower
education attainment and more limited literacy are im-
portant predictors of poorer hypertension knowledge
and control [16].
This realisation helps in development of educational

tools to improve knowledge acquisition among patients.
There was a high proportion of undiagnosed hyperten-

sion in this study, probably due to the poor health
worker practices found in all hospitals. This high pro-
portion of patients with previously undiagnosed of
hypertension is worrisome considering the fatal conse-
quences of hypertension. In an American study 8% of
the American hypertensives were undiagnosed [16]. In
the PURE study it was noted that low rates of detection
may be because few individuals have their blood pressure
checked either through routine health assessment or
screening programs and may be due to difficulties or
costs in accessing health care [17]. According to the
STEPwise survey up to 26% hypertensive people can
develop a stroke without prior diagnosis of hyperten-
sion by health practitioners. Thus early diagnosis is
vital.
The prevalence and awareness rate was higher in pa-

tients from urban areas while treatment and control
rates were higher among patients from urban areas.
This was however not significant. In comparison the
awareness, treatment and control rates were signifi-
cantly lower in patients from rural areas as compared
to urban areas in the PURE study of which Zimbabwe
was a part of.
In our study both SBP and DBP tended to be within

the same grade in hypertensive patients older than
50 years. However, hypertensive patients younger than
50 years tended to have their DBP in a higher grade
than SBP. Williams et al. showed that patients younger
than 50 years tended to have either isolated DBP or both
high systolic and diastolic BP in 30-40% of cases [18].
The Joint National Committee on Prevention, Detec-

tion, Evaluation and Treatment of High Blood Pres-
sure has noted the importance of paying attention to
SBP which is a major risk factor for cardiovascular dis-
eases. According to the report most Physicians have
been taught that diastolic pressure is more important
than SBP thus they put more emphasis on DBP [19].
Simultaneously SBP has been largely ignored and con-
sidered part of the natural ageing process [20,21]. As a
result health workers tend to concentrate more on the
DBP alone. There is therefore need to re-focus atten-
tion of health workers in line with these findings.
Patient knowledge depends on the source of their in-

formation which is usually the local health practitioner.
Stress has never been proven to be a direct cause of
hypertension yet more than 70% of respondents believed
it to be a cause. The only link between stress and hyper-
tension is the temporary spikes in BP caused by stress
via an upsurge of adrenaline from the adrenal glands
[22,23]. This may, however, have an effect of the devel-
opment of hypertension.
Health workers knowledge on complications of hyper-

tension was poor therefore patients may present with
complications which health workers may fail to identify.
Zibaeenezhad also found that knowledge on hyperten-
sion was poor among health workers in his study where
only 20% of Physicians could properly manage a patient
with hypertension [24]. Another study in Pakistan found
that junior and future Doctors had poor knowledge on
hypertension [25]. Thus under such circumstances man-
agement of patients with hypertension is likely to be
sub-optimal.
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Increasing age and setting in of musculoskeletal prob-
lems like arthritis may make walking to health facility
difficult for patients. There is therefore need to uphold
the primary health care approach and avail drugs and
services at clinic level, not just hospitals. Unfortunately
quality of services is threatened by persistent resource
shortage. The good working relationship between health
workers and patients is a good starting point for improv-
ing patient knowledge and compliance to treatment and
follow up.
Use of manual BP machine by poorly trained workers

was one of the causes of poor diagnosis identified in this
study. The WHO recommends use of digital BP ma-
chines to avoid such errors. Common avoidable errors
were being made during BP measuring process in all
hospitals resulting in missed diagnoses of hypertension.
Simple tools for anthropometric measurements were not
being used as health workers did not seem to under-
stand the importance simple methods of assessing the
cardiovascular risk of a patient. As a result patients may
present late with complications like stroke, conditions
that are very difficult to manage once they set in.
Advice on lifestyle modification has been given to

most patients but hypertensive patients were more likely
to benefit than non-hypertensive patients. This may
mean health care workers are not promoting primary
prevention of hypertension.
Consultation for chronic illnesses in Zimbabwe is free

but patients in this study were made to pay. This may
work against efforts to improve health care to hyperten-
sive patients. Absence of drugs at clinic level worsens
the situation for hypertensive patients as they are forced
to travel to the hospitals. This study showed that free
consultation enhanced control of hypertension making
consultation fees an important barrier to care [26].
A study done in Ethiopia showed that co-morbidity af-

fected compliance and adherence with those with more
than one co-morbid conditions having poor adherence
[27]. This was attributed to the pill burden. In Mazowe
these factors were not significant predictors of poor
compliance. Main reason for missing doses was drug
side effects. With the poor health workers knowledge ex-
hibited in this study it is highly unlikely that patients
had adherence counselling prior to commencing treat-
ment. This assumption may be supported by the fact
that some respondents missed doses to seek alternative
treatment as they believed their drug treatment was not
effective or when they felt better.
Taking antihypertensive treatment has been linked to

reduction of BP level and risk of stroke among patients
[28]. In this study hypertensive patients on treatment
were more likely to have lower BP than hypertension pa-
tients who were not on treatment. Unlike other studies,
which have shown better control of hypertension, dual
or triple therapy had no effect on control of hyperten-
sion in this study [27].
Obesity affects the effect of treatment on control of

hypertension. This is because obesity increases insulin
release which then thickens blood vessels in addition to
release of renin and aldosterone. A study in USA
showed that obese patients are at greater risk of hyper-
tension and its complications when associated with a
higher WHR. Literature has shown that obesity can re-
sult in a patient presenting with complications of hyper-
tension without a previous diagnosis of hypertension.
This may occur even at lower BP levels [22].
Risk factors found such as obesity are consistent with

findings in other studies in Zimbabwe and other coun-
tries. In clinical trials obesity has been linked to cardio-
vascular risk factors such as diabetes mellitus and
hyperlipidaemia. Hence weight reduction may work in
the reverse direction to cause a decline in blood pressure
irrespective of changes in salt intake as hypothesised by
Hall et al. [22].
Complications were more prevalent than initially an-

ticipated with cardiac failure being common. Visual de-
fects due to hypertension may have been underestimated
as there were no provisions for fundoscopy. Strokes were
only 3.6% which is lower than initially anticipated.
A tenth of hypertensive patients had HIV. This is

worrying as most Opportunistic Infections Clinic (OIC)
staff tends to focus on HIV related ailments and ignore
non-communicable diseases such as hypertension. This
finding is very important as it enlightens the importance
of measuring patients’ BP at every contact. In addition
taking ARVs has been shown to induce metabolic syn-
drome where BP rises in association with abdominal
adiposity.
Co-morbid diabetes mellitus was high. This is worry-

ing considering 74.3% of hypertensive respondents had
never been screened for diabetes prior to this study. Due
to a hypothesised genetic link, most patients with poorly
controlled hypertension are assumed to develop diabetes
and vice versa [29,30]. It is therefore vital to screen and
manage patients for diabetes mellitus.
Independent risk factors for hypertension are consist-

ent with what is known about hypertension. Several
studies have shown similar findings where increasing age
and obesity were risk factors for developing hyperten-
sion. Central obesity was independently associated with
poor control of hypertension for respondents on treat-
ment. This is consistent with findings by Mahmood
et al. in India [31,28].
Limitations included reluctance by local Doctors to

participate in this study. During the study there was a
tendency by other respondents to inform each other
about the study. As a result there may have been an
overestimation of the prevalence of hypertension in this
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study. Local Doctors tended to absent themselves on the
days investigation was ongoing. Thus patients may have
ended up participating in the study in an effort to get
medical attention from the investigator. This may have
distorted results of the study.
White coat hypertension could not be ruled out in this

study.
We developed and used a non-standard system devel-

oped to grade health worker knowledge. The system as-
sumed all responses were equally important which may
not be the case in practice.
The drug supply and control system in the hospitals

was not assessed in this study.
Conclusions
The prevalence of hypertension in this hospital based
study was very high with the burden being higher in
those living in urban areas, women, the obese, and the
elderly.
The diagnosis and management of hypertension is

poor in Mazowe District with resultant high proportion
of patients with undiagnosed hypertension. In addition a
high proportion of patients on treatment are developing
complications.
The absence of standard guidelines has made the situ-

ation worse. Contributing to these complications is the
poor compliance to medications among hypertensive
patients.
Recommendations
We recommend that in the short term health workers
need on the job training and mentorship in proper diag-
nosis and management of hypertension. Guidelines for
the management of hypertension need to be printed and
availed to health workers to help improve their know-
ledge, practices and to also serve as a reference.
Health workers need training in measuring and calcu-

lating WHR and BMI with guidance from the Non-
Communicable Diseases Unit at MoHCC Head Office.
The Mazowe District Health Executive and Hospital

Management Teams should prioritize purchase of digital
BP machines.
In the medium term: National Pharmaceutical Com-

pany should provide drugs to health facilities. The Dir-
ectorate of Pharmacy may need to relax the policy on
second line antihypertensive drugs such as atenolol and
avail them to clinics for resupply only to patients pre-
scribed at higher levels.
The National Office must come up with appropriate

awareness messages on hypertension and disseminate
through the provincial and district offices.
The Province needs to set up Specialist NCDs clinics

in the Province and ensure training of health staff.
In the long term: DHE should conduct operational re-
search on hypertension and other non-communicable
diseases in the district to enable evidence based prac-
tices. Available data on non-communicable diseases need
to be analysed and used for decision making locally.

Public health action
Subsequently the Directorate of Epidemiology and Dis-
ease Control drafted a policy document on non-
communicable disease, a process leading to development
of standard operating procedures for addressing the bur-
den of non-communicable diseases in Zimbabwe. Currently
the document is awaiting endorsement by parliament which
will allow organizations such as the WHO to provide sup-
port for the directorate.
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