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Abstract: This study aimed at assessing the anthropometry, dietary intake and micronutrient status of hypertensive pa-
tients attending specialist hospitals in Ondo State, Nigeria. A descriptive case control study was conducted among subjects 
attending two specialist hospitals located in Akure and Ondo towns. A total of 452 subjects (44.9% males and 55.1% 
females), was purposely selected from the study centres. A structured questionnaire was designed to collect information 
on demographic characteristics, socio-economic parameters, nutrition knowledge and dietary intakes of the subjects. The 
quantities of subjects’ dietary intakes were measured using household measurements. Weight, height, systolic (SBP) and 
diastolic (DBP) blood pressures were measured using electronic bathroom scale, standiometer and sphygmomanometer, 
respectively. The subject’s urine was collected; and vitamin C, sodium, potassium, calcium, zinc and magnesium were 
determined using standard procedures. The results showed the following means: age 52.4±2.38 years, weight 66.4±1.63 
kg, height 1.64±0.01m, body mass index (BMI) 24.13±0.69kg/m2, SBP 124.86±2.3mmHg and DBP 76.22±1.86 mmHg. 
Blood pressure (BP) of the subjects showed that 46.9% had optimal BP, 14.2% normal BP, 11.5% high normal BP, 12.8% 
mild hypertension, 9.7% moderate hypertension and 4.9% severe hypertension. For BMI, 8.8% were underweight, 47.1% 
normal, 30.3% overweight, 6.0% obesity class I, 6.0% obesity class II and 1.8% obesity class III. The proportion of hy-
pertensive subjects that were obese was signifi cantly (P=0.0001) higher than control subjects. Three-fi fth of the control 
subjects had good nutrition knowledge compared to one-fi fth of hypertensive subjects. The estimated mean energy intake 
was 8.46 MJ, protein 93.1g, carbohydrate 314.5g, fat 42.9g, fi bres 5.6g and appreciable amount of vitamin C, calcium, 
zinc, magnesium, sodium and potassium. The subjects’ urinary vitamin C concentration was 32.49±2.53mg; calcium 
0.41±0.06mg, zinc 0.04±0.01mg; magnesium 4.57±0.37mg, sodium 8.33±0.37mg) and potassium 7.45±0.21mg. Statisti-
cally, there were signifi cant differences (P<0.05) between urinary vitamin C, sodium and potassium concentration (except 
zinc) of hypertensive patients and the control subjects. Weak correlations were observed between the subjects’ systolic 
(P<0.05) and diastolic (P<0.01) BP and age, BMI and magnesium; with inverse correlations between vitamin C, sodium 
and potassium. The study concluded that hypertension was signifi cantly infl uenced by BMI of the subjects, which may be 
an indication of high intake of calories. Therefore, calorie intake should be controlled among the hypertensives.
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Introduction

Hypertension occurs when there is excessive pressure 
against the blood vessel walls. The heart has to work 
harder in order to pump the blood through the body 
when it is working against this elevated pressure, 
and this can eventually lead to an enlarged heart, 
kidney and heart damage. Several epidemiological 
studies have reported that hypertension is common 
worldwide (Wolf-Maier et al., 2003) and is now 
regarded as a major public health problem in many 
countries (Murray & Lopez, 1997). Recently, inves-
tigations have shown that over 26.4% of the world 
adult population had hypertension, and that by 2025 
the global prevalence of hypertension would rise to 
29.2% (Cardiovascular News, 2005; JNC7, 2004).  
Hypertension and its complications, including stroke, 
heart failure, and renal failure, have been reported in 
both developed and developing countries (Shaper et 
al., 1969; Cooper & Rotimi, 1993; WHO, 2002).The 
crude prevalence of hypertension in Nigeria in 1997 
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was 11.2%  and age-adjusted prevalence was 14.5% 
(14.7% for men and 14.3% for women) (Cooper et al., 
1997). Hypertension and its complications constitute 
more than 25% of emergency medical admissions in 
hospitals in Nigeria and that it is the medical illness 
most frequently diagnosed in elderly (>65 years), 
senior executive and army recruits among Nigerians 
(Okojie et al., 2000; Awoyemi et al., 2001; Ekere et 
al., 2005). 

Studies have shown that excessive weight gain, 
salt intake, smoking of cigarettes and drinking of 
alcohol are the major predisposing factors for hy-
pertension (Friedman et al., 1983; Kotchen et al., 
1991). It is evident that diet modifi cations, such as 
reduction in energy, salt, alcohol and increase in fruits 
and vegetables intakes, prevent hypertension (Heyka, 
1991; Hagberg et al., 2000).  The benefi t of micro-
nutrients found in a diet rich in dairy products, fruit 
and vegetables (such as potatoes, avocados, bananas, 
oranges), on blood pressure has been established by 



Tanzania Journal of Health Research (2008), Vol. 10, No. 260

several studies (Heyka, 1991; Birkett, 1998; Hagberg 
et al., 2000). For instance, evidences have established 
an association between low dietary intake of calcium 
and high blood pressure in humans (Marcous et al., 
1991; Prada et al., 1992), high sodium intakes and 
increase in blood pressure (Blackburn & Prineas, 
1983; Kotchen et al., 1991), low intake of potassium 
and increased blood pressure (Kotchen et al., 1991), 
magnesium defi ciency and high blood pressure (Wynn 
& Wynn, 1988; Leela et al., 1991), zinc supplementa-
tion (20 mg per day) and low incidence of gestational 
hypertension. Vitamins C and E (antioxidants) have 
been shown to play benefi cial roles in the prevention 
and treatment of hypertension (May, 2000; Ettarh et 
al., 2002). 

It is well known that maintaining normal body 
mass index (BMI), knowledge of nutrition and good 
dietary habit, such as intake of fruits and vegetables 
are important elements of controlling hypertension. 
Evidences have shown that this information is scarce 
in developing countries, particularly Nigeria, where 
hypertension has recently been recognized as a major 
public health problem (Okojie et al., 2000; Awoyemi 
et al., 2001). Therefore, this study aimed at assessing 
the BMI, knowledge and consumption patterns and 
micronutrient status of hypertensive patients attending 
State Specialist hospitals in Ondo State. It is envis-
aged that the fi ndings would have implications for 
the action on the part of health and nutrition planners 
in the country.

Materials and Methods

Study areas 
The study was conducted in Ondo State in Nigeria. 
Two State Specialist hospitals, located at Akure Town-
ship in Akure South Local Government Area and Ondo 
Township in Ondo West Local Government Area of 
Ondo State were included in the study. These hospi-
tals are accessible to other villages and towns within 
the State; and they operated services to the patients 
twice in a week. 

Study population and sampling technique 
Four hundred and fi fty-two subjects (≥20years old) 
comprised of hypertensive patients (214) and nor-
motensive (238) were recruited from the hospitals for 
the study. The sampling frame consisted of all hyper-
tensive patients attending hypertensive clinic and the 
normotensive (control) subjects were selected from the 
outpatient department of the State Specialist hospitals. 
This cross sectional study conducted from November 

2006 to January 2007 employed a multistage sampling 
technique. The two State Specialist hospitals were 
purposively selected because of the availability of 
the medical facilities and also each of the hospitals 
has a clinical unit for hypertensive patients. The fi nal 
selection of the subjects was done by simple random 
sampling method among the hypertensive and non-
hypertensive patients.  

Demographic and socio-economic parameters
Data was collected using structured questionnaires 
designed in English and Yoruba languages for the 
purpose of easier communication. The questionnaire 
was divided into different sections to collect informa-
tion on demographic characteristics, socio-economic 
status, nutritional and health knowledge and dietary 
history and recall. The socio-economic status of the 
subjects was determined by considering items such 
as highest educational attainment, occupation and 
monthly income.

As regards to nutrition and health knowledge of 
hypertensive management, a questionnaire consist-
ing of series of questions on the management of 
hypertension was administered. Each of the questions 
was allocated grade and the cumulative score of the 
respondents were used to determine their nutritional 
knowledge as related to hypertension (Temple, 1999). 
Information on dietary history of the subjects was 
collected and this was further buttressed by the in-
formation collected through 24-hour dietary recall 
method. The quantity of food intakes by the subjects 
were estimated using household measurements. In-
formation concerning the recipes of food consumed 
by the subjects were collected, prepared and analyzed 
to determine their nutritional composition using a 
standard procedure (AOAC, 1990).

Proximate/mineral compositions and gross energy 
of food intakes of the subjects 
The oven dried samples were subjected to proximate 
analysis using the method of Association of Offi cial 
Analytical Chemist (AOAC, 1990). Carbohydrate 
content was estimated by difference. Gross energy 
of the dried material was determined against ther-
mocouple grade benzoic acid using a Gallenkamp 
ballistic bomb calorimeter (London, UK; model CBB 
-330-0104L). The sodium and potassium contents 
were determined by fl ame photometry. Other miner-
als (calcium, magnesium and zinc) were determined 
after wet digestion with a mixture of nitric, sulphu-
ric and hydrochloric acid using Atomic Absorption 
Spectrophotometer (AAS Model SP9).
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Anthropometric measurements
Anthropometric measurements (heights and weights) 
of the subjects were measured using the standard 
techniques (WHO, 1995). Training for standardiza-
tion of the measurements, followed by fi eld practice 
and testing was performed prior to data collection. All 
measurements were carried out between 9 and 12hr. 
The subject wearing light clothing, was weighed to 
the nearest 0.1kg with a Seca digital scale (Germany). 
Height was measured to the nearest 0.1cm with a 
portable standiometer. The body mass index was cal-
culated by dividing the weight in kilogramme by the 
square of the height in meters. 

Blood pressure 
Blood pressure of the subjects was measured with 
OMRON digital automatic blood pressure sphyg-
momanometer (Model HEM-712C). The blood pres-
sure was measured on the left arm after the subject has 
been rested for 5 minutes in a seated position. When 
a blood pressure reading is taken, the higher number 
represents the systolic pressure (or the pressure at 
the peak of each heartbeat) and the lower number 
represents the diastolic pressure (the pressure when 
the heart is resting between beats). The systolic BPs 
(SBP) and diastolic BPs (DBP) were recorded to the 
nearest 2mmHg. The values of SBP and DBP were 
related to the reference standard (JNC7, 2004). 

Collection of urine and laboratory analyses
The fi rst voided fasting morning urine was collected 
from non-institutionalized subjects (Gibbson, 1990) 
in brown bottle with rubber cap carefully washed with 
distilled water. After collection the urine samples were 
immediately kept in a kit containing iced blocks and 
later transferred into freezers prior to analysis. The 
urine was analyzed for magnesium, zinc, potassium, 
sodium and ascorbic acid (AOAC, 1990). The miner-
als, sodium (Na), potassium (K), calcium (Ca), Zinc 
(Zn), and magnesium (Mg), were determined using 
atomic absorption spectrophotometer (AAS) method. 
For vitamin C, 10ml. of the representative quantity of 
collected urine was pipetted into a conical fl ask and 

titrated immediately with the standardized solution 
of 2, 6 dichlorophenol indophenol to a faint pink end 
point which persisted for 15sec. The ascorbic acid 
level in the urine was determined according to the 
following formula:
          Ascorbic acid per 100mg =  (V x T)    x   100
                        W
Where: V = ml dye used for the titration of aliquot of 
         diluted sample
 T = ascorbic acid equivalent of dye solution  
        expressed as mg/ml of dye
 W = g of sample in aliquot titrated

Data analysis
Data was processed using the Statistical Package 
Software for Social Sciences (SPSS) - 12 computer 
software. The descriptive values were expressed in 
mean±SE and percentages of the study population. 
Chi square test (χ2) was used to compare the blood 
pressures, BMI, nutritional knowledge and urinary 
mineral compositions of hypertensive and control 
subjects. Correlation analysis was used to determine 
the relationship between blood pressure, BMI and 
urinary mineral compositions. 

Ethical considerations
The study protocol was approved by the ethics com-
mittee of Institute for Advanced Medical Research and 
Training, College of Medicine, University of Ibadan, 
Ibadan Nigeria. 

Results 

A total of 452 (males=44.9%; females= 55.1%) sub-
jects were involved in this study. Of the total subjects, 
214 (males=90; females=124) were hypertensive. The 
control group included 203 males and 249 females. 
The mean ages of the hypertensive subjects were 
68.6±3.56 years for the males and 59.1±4.61 years 
for the females, while that of the control subjects 
were 46.4±1.49 and 35.5±0.65 years for the males 
and females, respectively. Weights of hypertensive 
patients were 69.2±4.89kg (female) and 71.5±4.19kg 
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(male), while control 

subjects 59.8±1.82kg (female) and 73.4±2.6 kg (male). 
Height of hypertensive patients 1.58m (female) 
and 1.69±0.01m (male), while for control subjects 
1.62±0.01m (female) and 1.74±0.02m (male). BMI of 
hypertensive patients were 24.9±1.27 kg/m2 (female) 
and 27.8±1.88 kg/m2 (male) while control subjects 
were 22.5±1.93 kg/m2 (female) and 27.8±0.66 kg/ m2 
(male). The systolic blood pressure (SBP) of hyper-
tensive patients were 143.0±7.89 mmHg (male) and 
139.0±4.56 mmHg (female), while control subjects 
were 124.1±2.32 mmHg (male) and 112.9±1.51mmHg 
(female). The mean diastolic blood pressure (DBP) for 
hypertensive patients was 82.0±4.16mmHg (male) and 
86.36±2.44mmHg (female), while for control subjects 

was 70.6±1.39mmHg (male) and 72.9±3.30mmHg 
(female) (Table 1).   

The age distribution of the subjects showed that 36% 
were within the age group of 20-29 years, 18.6% were 
within 30-39 years and 18.1% were between 40-49 
years, while the remaining subjects 17.1% and 37.6% 
were within the age groups of 50-59 and 60 years and 
above respectively (Table 2). The occupation of the 
respondents showed that 7.5% had no job, 8.8% pen-
sioners, 21.7% farmers, 27.0% civil servants, 15.5 % 
vocational jobs and 19.5% petty trading. Educational 
attainment of the subjects showed that 24.8% did not 
have formal education background, 20.8% primary 
school, 25.7% secondary school, 25.2% tertiary and 
3.5% higher degree. Income distribution of the sub-
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jects showed that 11.1% did not disclose their monthly 
income, 24.3% earned less than US$62.5 per month, 
28.3% earned between US$62.5–125 per month and 
14.6% earned between US$125–208.33 per month, 
while the remaining subjects 14.2% earned between 
US$208.33 – 250, 7.5% earned ≥US$250 and 11.1% 

underweight subjects were 8.8%, normal 47.1%, over-
weight 30.3%, obesity class l 6.0%, obesity class ll 
6.% and obesity class lll 1.8%. There was signifi cant 
difference (P=0.0001) between BMI of hypertensive 
patients and control subjects (Table 4). 
The nutritional and health knowledge of 4.2% of hy-

did not disclose their monthly income.   
Some 46.9% of the subjects had optimal BP, 14.2% 
normal BP, 11.5% high normal BP, while the remain-
ing subjects (27.4%) were classifi ed as grade 1, 2, and 
3 hypertension. There was a statistically signifi cant 
difference between BP of the subjects with high BP 
than the control subjects (P=0.0001) (Table 3). The 

pertensive patients were classifi ed as very good against 
2.1% of control subjects. Twenty-eight (13.1%) of the 
hypertensive patients had good knowledge against 
60.9% (N=145) of control. The difference was highly 
signifi cant (χ2=135.12; df=3, P=0.0001). One hundred 
and twelve (52.3%) of the hypertensive patients had 
fair knowledge for hypertension while 83 (34.9%) 
for control and 30.4% (N=65) poor for hypertension 
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against 2.1% (N=5) for control. 
 The mean energy intake of the subjects was 
8.46MJ, protein intakes 93.1g, carbohydrate intake 
314.5g, fat 42.9 g and fi bres 5.6g. For the micronutri-
ent intakes vitamin C 83.9mg, calcium 287.92mg, zinc 
13.81mg, magnesium 594.25mg; sodium 277.18mg 
and potassium 316.05mg. There was no signifi cant 
difference (P=0.956) between the nutrient intakes 
of the hypertensive subjects and non-hypertensive 

(male hypertensive patients), sodium 3.99±0.24mg 
(male patient subjects) and 10.34±0.15 mg (female 
controlled subjects) and potassium 5.19±0.38mg 
(male patient subjects) and 8.45±0.16mg (female 
control). There were signifi cant differences (P<0.05) 
between the vitamin C, sodium and potassium levels 
of hypertensive patients and the controlled subjects 
(Table 6). 
 It was observed that there were correlations 

subjects (Table 5).
 The mean ranges of the micronutrient levels were 
as follows: vitamin C 14.96±1.92mg (male hyperten-
sive patients) and 40.87±4.18 mg (controlled female 
subjects), calcium 0.11±0.02 mg (female hypertensive 
subjects) and 0.56±0.14 mg  (controlled male subjects), 
zinc 0.03±0.01 mg (male hypertensive patients) and 
0.05±0.01mg (female subjects), magnesium 3.33±0.54 
mg (controlled female subjects) and 6.91±0.48 mg 

between systolic blood pressure and age (r =0.52), 
BMI (r = 0.42) and magnesium (r =0.31); and inverse 
correlations with vitamin C (r =-0.4), sodium (r = -0.6) 
and potassium (r = -0.57) of the subjects. Likewise, 
there were positive correlations between the diastolic 
blood pressure (DBP) and age (r = 0.25), BMI (r = 
0.33), magnesium level (r = 0.12) and calcium (r = 
0.10); and also, inverse correlation with vitamin C (r = 
-0.27), zinc (r = -0.03), sodium (r = -0.28), potassium 
(r = -0.22) and Na/K ratio (r = -0.28) (Table 7). 
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Discussion

In this present study, it was observed that large propor-
tion of hypertensive patients was women; and also, 
the proportion of subjects that had high blood pressure 
belonged to ≥60 years. Epidemiological studies have 
reported that there were no clear patterns of associa-
tion between high blood pressure and gender, some of 
the studies reported high prevalence among men than 
women (Cappuccio et al., 2004); while others reported 
that hypertension was more common in women than 
men (Amoah, 2003). It was evident in this study that a 
large proportion of hypertensive subjects were obese. 
This observation could be attributed to the fact that 
most of the patients were above 60 years of age and 
many of them were living sedentary lifestyles, hence 
gaining weight. A number of studies have reported 
that there is an association between sedentary lifestyle, 
gaining weight and development of high blood presure 
(Aneja et al., 2004). These authors have also shown 
that weight reduction is one of the most effective 
ways to manage hypertension, particularly for obese 
hypertensive patients.  

 The nutritional knowledge of the hypertensive pa-
tients was signifi cantly lower compared to the control 
subjects. This observation could be attributed to the 
educational attainment of large proportion of the con-
trol subjects against the hypertensive patients. In the 
present study it was observed that about four-fi fth of 
the hypertensive patients had secondary education and 
below compared to three-fi fth of the control subjects 
that belonged to this category. Evidences have shown 
that hypertension could be successfully prevented or 
managed through good knowledge of nutrition and 
health, that is, through lifestyle modifi cations, such 
as smoking cessation, weight reduction, moderation 
of alcohol consumption, reduction of salt intake and 
increase physical activity (Chalmervs et al., 2000; 
Aneja et al., 2004). 

The mean dietary intake of the subjects showed 
that hypertensive patients consumed less energy giv-
ing food and minerals (calcium, zinc, magnesium, 
sodium, potassium) than the control subjects. How-
ever, the vitamin C intake of the hypertensive patients 
was absolutely higher than the controlled subjects. 
This observation could be attributed to the health 
counselling that was usually rendered to hypertensive 
patients by health professionals during clinic days. It 
is evident from epidemiological studies that reduction 
in energy intake prevent obesity, hence hypertension 
(Aneja et al., 2004); and also, intake of micronutrient, 
such as vitamin C and potassium,  helps to prevent 
high blood pressure (Ettarh et al., 2002). The micro-
nutrient status of the respondents showed that the 
vitamin C, sodium, potassium and Na/K ratios status 

of the hypertensive patients were signifi cantly lower 
compared to the control subjects. This fi nding could 
be attributed to low intake of foods that contain these 
micronutrients by the hypertensive patients.  Studies 
have shown that the micronutrient status of individu-
als, particularly vitamin C, potassium and magnesium, 
helps to manage hypertension (Kotchen et al., 1991; 
Reusser et al., 1994).It was established in this study 
that there were weak correlations between systolic 
blood pressure and age and urinary magnesium level; 
and inverse correlations with vitamin C, sodium and 
potassium of the subjects. It is well known that the risk 
of hypertension increases with age; and that it is more 
common in people over the age of 60 than in younger 
persons and that the plasma levels of vitamin C, potas-
sium and sodium have signifi cant roles in controlling 
high blood pressure (Reusser et al., 1994). 

In conclusion, the fi ndings of this study have 
shown that there are positive correlations between the 
SBP and age, BMI and magnesium level, and inverse 
correlation with vitamin C, sodium and potassium 
level of the subjects. The study further established 
that there are positive correlations between the DBP 
and age, BMI, magnesium and calcium; and inverse 
correlation with vitamin C, zinc, sodium, potassium 
and Na/K ratio. In view of the importance of micro-
nutrients in the prevention and control of hypertension 
more study should therefore be conducted on other 
micronutrients which are not included in the present 
study.
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