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ABSTRACT

Globally, uncontrolled hypertension is a health priority since it raises the risk for the onsetof renal failure, heart disease,
and diabetes. Hypertension complications contribute to high rates of morbidity and mortality. Optimal blood pressure
can be achieved by putting in place strategies that encourage routine physical activity engagement and intake of healthy
diets among hypertensive patients. Patient-related factors which include unhealthy dietary practices, poor nutrition
status, and physical inactivity have been identified to be the main hindrances in hypertension management. This research
aimed at determining the dietary practices, physical activity level, and nutrition status of hypertensive patients attending
Rugazi Health Centre IV in Rubirizi District, South Western Uganda. A cross-sectional analytical research design was
adopted; the respondents were selected using a systematic random sampling method. The study was conducted on a
sample of 134 hypertensive patients. Dietary practices were established by the use of a 24-hour dietary recall and a seven-
day food frequency questionnaire. The World Health Organisation global physicalactivity questionnaire was used to
measure the physical activity level. Anthropometric parameters were used to assess the nutrition status. A pretested
questionnaire was used to collect demographic and socioeconomic status data. Data analysis was done by use of a
statistical package for social science. The respondent’s dietary practices, physical activity level, nutrition status, and
demographic and socio-economic characteristics of the studypopulation were described by use of descriptive statistics.
The results were presented in the form of graphs and frequencytables. The study population had poor nutrition status as
revealed by the high prevalence of overweight and obesity at 82.1%. The majority of the study participants had unhealthy
dietary practices with intake of diets high in sugar, cholesterol, and energy-dense snacks and low in vitamins and
minerals. Of the 184 respondents, 79.1% had uncontrolled blood pressure. Low physical activity level was reported by
most (63.0%) participants. Dietary practices were significantly associated with nutrition status. A positive significant
relationship was found between dietary intake of carbohydrates (r=0.683, p<0.001) and cereals (r=0.229, p=0.008), and
nutrition status. Physical activity was significantly related to nutrition status at (p<0.001). The Ministry of Health and
other agencies working in the sector for the control and management of hypertension may find the information collected
in this study useful.
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INTRODUCTION
Uncontrolled hypertension is the primary cause of cardiovascular disease occurrence which in most cases leads to
fatality worldwide [1-47. According to WHO [57], heart diseases are the second cause of death in Africa. Research data
show 54% of stroke and 47% of coronary artery disease incidences globally are a result of hypertension [6-87. The
management of hypertension in Africa remains a challenge due to limited resources. The prevalence of hypertension in
Africa continues to increase while its control remains a challenge [9, 107]. According to Vijver [117, most individuals in
Uganda are unaware that they have the disease with research statistics indicating that in every ten people, one
has hypertension. According to Mohan et al. [127], hypertension prevalence is expected to rise in the coming years
with projections showing that by 2025 in Africa almost three out of every four people will have hypertension. The
rising hypertension prevalence trend is linked to urbanization that has led to changes in lifestyle, and life expectancy
[13, 147]. Different factors have been identified as the main contributors to uncontrolled hypertension including a
sedentary lifestyle and poor dietary practices [15-17]. Acharya & Chalise [18] in their study on 100 hypertensive
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patients attending Tribhuvan University Teaching Hospital reported that most (89%) of hypertensive patients
were non-vegetarians with 13% being alcoholics. The study also found that hypertensive patients never followed dietary
advice and instead followed medication regimens. The risk of cardiovascular disease*s is lowered with optimal blood
pressure [19, 207. For effective hypertension control understanding the factors that hinder the achievement of optimal
blood pressure levels is critical [21, 227]. According to Sairafi [237, physical inactivity increases the risk of uncontrolled
hypertension. Lifestyle modifications enhance antihypertensive drug efficacy and lower cardiovascular risk [247].
Weight reduction, limited alcohol consumption increased physical activity; dietary changes and
reduction of salt intake have been identified as some of the lifestyle modifications for optimal blood pressure [QF)fage | 97
Putting together this data, hypertension-related complications may be avoided thus improving the quality of life for
hypertensive patients and better intervention strategies being put in place. Lifestyle modifications have been identified
as preventive and management measures against hypertension [26-287. The prevalence of hypertension in Uganda
is expected to double by 2030; the disease remains a public concern with inadequate control [117]. The Government
has put in place policies and strategies aimed at early screening and intervention for optimal blood pressure achievement
among hypertensive patients. However, despite these efforts research findings have consistently revealed that
uncontrolled hypertension prevalence is growing in Uganda. This shows that there is a problem and a gap that exists in
the achievement of optimal blood pressure levels among hypertensive patients in Uganda. This study, therefore, sought
to fill this knowledge gap. Uncontrolled hypertension damages cells lining coronary vessels resulting in
inflammation, vascular weakness, scarring, blood clots, blocked arteries, and plaque formation [29, 307. Prolonged
periods of uncontrolled hypertension affect heart functions by weakening heart muscles and enlarging the heart
which may lead to death [817. Strategies for achieving optimal blood pressure will lower heart disease occurrence. To
mitigate the current trends, continuous research to enhance an understanding of the factors affecting hypertension
management is critical. However, there is a paucity of data in Uganda on the relationship between dietary practices,
physical activity, and nutrition status among hypertensive patients. This study, therefore, sought to give an insight
into the relationship between dietary practices, physical activity level, and nutrition status of hypertensive patients
attending Rugazi Health Centre IV in Rubirizi District, South Western Uganda.

METHODOLOGY

Research Design

A cross-sectional analytical research design was adopted in this study to gather information on dietary practices, physical
activity levels, and nutrition status.

Study Variables
Demographic & Socioeconomic characteristics, dietary practices, and physical activity level were the independent
variables while nutrition status and hypertension status were the dependent variables.
Area of Study
The study was carried out at Rugazi health centre IV, Rubirizi district. The health centre serves the entire district that
is Bunyaruguru County and Katerera County. The facility was purposively sampled since it attends to many patients
offering both outpatient and inpatient services. The health center has an outpatient hypertensive clinic.
Target Population

The target population was hypertensive out-patients aged between 18 years and above
attending the outpatient clinic at Rugazi health center I'V. The identified patients were on regular medical checkups
and follow up at the facility based on their blood pressure levels.

Sample Size
The sample size was arrived at by use of Cochran’s (1963) formula n= Z2pq/e?

Where n=the desired sample size, Z=the standard normal deviate at 95% confidence level (1.96), p=blood pressure
control level among hypertensive patients, q=1-p and e = the desired level of precision (0.05), (1.96)?, (0.24), (0.74)/
(0.05)? =272. The sample size was 50 hypertensive patients from the calculations. A 10% of the sample was added to the
sample to cater for non-response to make 55; however, data collection was successfully carried out on 50 hypertensive
patients.

Research Instruments
A structured questionnaire divided into different sections was used to collect data.

Data Analysis and Presentation

Before data entry, the filled questions were coded, checked and cleaned for consistency. The data were then entered into
the computer for analysis. Statistical package for the social science (SPSS) version was used to analyze data from the 24-
hour dietary recall, food frequency questionnaire, physical activity level, blood pressure level and anthropometry.

Ethical Considerations
Research approval was sought from Kampala International University. Permission was also sought from Rugazi
Health Centre IV management to access the medical records of the patients. Respondents who participated in the research
were based upon their informed consent and assurance of confidentiality by the researcher.

RESULTS

Demographic and Socio-economic Characteristics of Hypertensive Patients Majority (69.4%) of the respondents
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were women and only 30.6% were men. The age group with the largest number of respondents 38.8% was 50-57
years old. In this study, itwas observed that the majority (60.4%) of the respondents were married with only 2.2% of the
respondents being divorced or separated (Table 4.1). In regard to the number of members in ahousehold, 50.7% of the
respondents came from households with 8 persons. In this study, the socioeconomic characteristics of the respondents
were determined by looking at the education, occupation and monthly income levels of the respondents as indicatedin
Table 4.1. The education levels of respondents ranged from lack of formal education to tertiary education. A big
proportion (47.0%) of the study participants had primary-level education while a significant number (35.8%) of the
respondents lacked formal educationand only 17.2% had tertiary education. In regard to occupation, most (41.0%) dJrage | 98
the respondents were engaged in business and only 6.7% were in formal employment. Incomelevels varied with a
majority (53.0%) of respondents having a monthly income of less than Ugx. 500,000 and only 6.0% had an income of
more than Ugx. 2,000,000.

Table 1: Demographic & Socio-economic Characteristics of Respondents

Male Female Total

n % n % N %
Age in Years
18-25 6 14.6 14 15.1 20 14.9
26-33 5 12.2 9 9.7 14 10.4
34-41 5 12.2 20 21.5 25 18.7
42-49 10 24.4 13 14.0 23 17.2
50-57 15 36.6 37 39.8 52 38.8
Marital status
Married 32 78 49 52.7 81 60.4
Widowed 4 9.8 25 26.9 29 21.6
Single 5 12.2 16 17.2 21 15.7
Divorced/separated 0 0 3 3.2 3 2.2
Parity
No children 9 22 18 19.4 27 20.1
1-3 10 24.8 20 21.5 30 22.4
4-6 14 34.1 43 46.2 57 42.5
7 and above 8 19.6 12 12.9 20 15.0
Education
None 11 26.8 37 89.8 48 35.8
Primary 23 56.1 40 43.0 63 47.0
Tertiary 7 17.1 16 17.2 23 17.2
Occupation
Business 17 41.5 38 40.9 55 41.0
Farmer 15 36.6 29 31.2 44 32.8
Casual laborer 8 19.5 6 6.5 14 10.4¢
Unemployed 6 14.6 32 844 38 28.4
Formal employment 4 9.8 5 5.4 9 6.7

Monthly Income (Kshs.Ugx)

<500,000 18 43.9 53 57.0 71 53.0
500,001-1,000,000 14 34..1 18 19.4 32 23.9
1,000,001-15,000,000 3 7.8 11 11.8 14 10.4
15,000,001-20,000,000 2 4.9 7 7.5 9 6.7
> 20,000,0000 4 9.8 4 4.8 8 6.0

Dietary Practices of Respondents
Dietary practices were assessed by use of a seven-day food frequency questionnaire, nutrient adequacy by use of
24-hour dietary recall and diet quality by use of individual dietary diversity score.
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Food group Frequency of consumption
Never 1-2 days 3-4 days 5-6 days everyday

Cereals 0 0 0 0 134 (100.0)
Oil and fat 16 (11.9) 8 (6.0) 9 (6.7) 29 (21.6) 72 (53.7)
Milk and milk products 19 (14.2) 18 (13.4) 13 (9.7) 44 (32.8) 40 (29.9)
Other fruits 83 (53.0) 20 (14.9) 17 (12.7) 14 (10.4) 0
Other vegetables 58 (43.8) 41 (30.6) 16 (11.9) 0 19 (14.2)
Legumes, nuts and seeds 12 (9.0) 25 (18.7) 7(5.2) 11 (8.2) 79 (59)
Dark green leafy vegetables 24 (17.9) 89 (66.4) 21 (15.7) 0 0]
Eggs 103 (76.9) 24 (17.9) 0 0 7(5.2)
Flesh meat 110 (82.1) 18 (13.4) 0 0 6 (4.5)
Vitamin A-rich fruits 99 (73.9) 14 (10.4) 9 (6.7) 0 12 (9.0)
White tubers 74(55.2) 57 (42.5) 0 0 3(2.2)
Vitamin A-rich vegetables & tubers 87 (64.9) 26 (19.4) 9 (6.7) 6 (4.5) 6 (4.5)
Organ meat (iron-rich) 127 (94.8) 4 (3.0) 3(2.2) 0 0]
Fish 130 (97.0) 4 (8.0) 0 0 0
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Dietary Intake Based on 24-hour Dietary Recall

The majority (40.4%) of the respondents consumed 2000 to 2500 kilocalories. Comparing intake by gender, most
(63.4%) of the women were meeting their energy requirements cumulatively while only (21.9%) of the men were
meeting their energy requirements. Thetotal energy intake was about 99% of the RDA. The males were
consuming more energy, fats and carbohydrates compared to the women though there was no significant
differencein the consumption of the three nutrients between the two genders. The contribution of fat to caloric
intake was slightly higher than the RDA (<30%) for both groups with men getting31.6% of calories from fat
while women obtained 81.1% of their calories from fat. The percent of calories intake from carbohydrates was
51.6% for men and 59.1% for women which was close to RDA of at least 60%. The intake of cholesterol and

saturated fatty acids for both men and women was above the RDA.
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Table 3: Respondent’s estimated dietary intake based on a 24-hour dietary recall

Male Female
Nutrient Mean RDA Mean RDA
Carbohydrates (g) 329.2 £ 105.5 295.8 + 39.8
% of total KCal 52.6 % 60% 59.1 = 61.3 60%
Fats 87.8+9.9 69.3 £ 11.1
% of total KCal 31.6 < 30% 31.1 < 30%
Protein (g) 93.7 £ 10.8 56 44+ 8.5 46
% of total KCal 14.9 10-15 % 8.8 10-15 %
Total energy intake 2481.0 = 304.5 2500 1982.9 + 348.7 2000
Intake of KCal as % of RDA 99.2 £ 14.3 99.1 £ 14.6
Dietary fibre (g) 28.6 + 13.16 25 29.7 £ 18.57 30
Cholesterol (mg) 812.13 £ 221.04 < 200 405.18 + 340.63 < 200
Saturated fatty acids (g) 17 £ 8.7 5-10 16.7 £ 8.5 5-10
PUFA (g) 11.51 £ 13.23 12.16 + 10.06
MUFA (g) 18.2 + 13.4 18.1 £13.2
Na (mg) 1085 + 89.6 2300 1367 £660 2300
K (mg) 696 + 15.6 2000 1216 + 750 2000
Ca (mg) 163 + 53.7 800 497.3 £ 306 800
Vitamin C (mg) 36.3 + 33.4 75 38.7 £ 32.6 60
Male Female Total
Energy intake n % n % n %
<500 3 7.3 5 53 8 5.9
501-1000 7 17.0 6 6.5 18 9.7
1001-1500 4 9.7 13 14.0 17 12.6
1501-2000 16 39.0 14 15.0 30 22.5
2001-2500 9 21.9 45 48.4 54 40.4
> 2501 2 4.8 10 108 12 8.9

The majority of the respondents had an adequate dietary intake of calories, proteins, carbohydrates,and fat as per
RDA. The RDA for dietary fibre and vitamin C was not met by both group,with only 81.7% and 5.4% of the men
and women respectively with adequate dietary fibre intake. The majority of the men 85.4% and women 81.7%
were not meeting the RDA for vitamin C. Chi-square test revealed significant differences across gender in RDA
for energyand vitamin C. More women than men had adequate intake of energy (p=0.014) and vitamin C
(p=0.017).
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Physical Activity Level
The WHO global physical activity questionnaire was used to assess the physical activity levelof the study
population. The questionnaire collected data on the type, frequency, duration andintensity of physical activity
during work, transportation and leisure time of respondents. This study revealed that the majority (63.0%) of
the respondents had low levels of physical activity (Figure 1)

Figure 1: Physical activity levels of respondent Page | 101
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Nutrition Status of the Respondents

The nutrition status of the study subjects was determined by the use of WHO (2004) BMI cut-oft points. The
average BMI of the study respondents was 27.631£1.12. The study findings indicated that the majority (59.0%)
of the respondents were overweight, while 23.9%

Were obese (Figure 2) Figure 2: Nutrition status of respondents

Blood Pressure Level & Hypertensive Characteristics of Respondents Approximately 79.1% of respondents
had a SBP equal to or greater than 140 mmHg while72.4% had a DBP equal to or greater than 90 mmHg.
Overall 76.1% of therespondents had been diagnosed with hypertension in less than 5 years with the
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majority(64.2%) visiting the hypertensive clinic for the second time.

Relationship between Dietary Practices and Nutrition Status
The mean IDDS of respondents in this study was 2.486+0.62. There was a significant relationship between mean
IDDS and gender with the female having a lower (2.51) dietarydiversity score compared to the male 2.78.

Relationship between Physical Activity and Nutrition Status
As shown in Table 4, a negative significant relationship was found between physical activity and nutrition status
(r=-0.856, p=<0.001).
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Table 4: Relationship between Physical Activity and Nutrition Status

Physical Activity R p-value
Nutrition status -0.856™ <0.001

**Correlation is significant at the 0.01 level (2-tailed).

Logistic regressions were performed to determine the odds of being overweight and obese;the logistic model
explained 78.9% of the variance and correctly classified 89.6% of overweight and obese cases. This was done to
explain physical inactivity as a risk factor for overweight and obesity. In women, the odds were that someone
who was physically inactive was 0.28 times more likely to be obese than individuals who were physically active
while in men, the odds were 3.50 times.

DISCUSSION
Socio-demographic Characteristics of Hypertensive Patients
Age is both a risk factor for the onset of hypertension and uncontrolled hypertension. In this study majority of
the respondents were in the age group of 50-57 years. Blood pressure level increases with age [327. A study by
Joubert and Bradshaw 337 in South Africa reported that hypertension prevalence was high in populations aged
50 years and above. In the current study, age was found to influence nutrition status establishing a trend of
increased weight with age, findings that are in agreement with those reported by Babiker et al. [347 in Sudan
which linked weight gain to age. Another study by Mungreiphy et al. (357 in India on the association between
BMI, blood pressure, and age reported that BMI increased with age. The majority (69.4%) of the current study
respondents were women. The dominance of females in this study is similar to a study by Joyner ez al. (367 in the
USA involving 310 hypertensive patients. Joyner et al. (367 reported that 65.5% of the study population were
women explaining that women tend to attend hospitals more regularly compared to men. Research daon
hypertension reveals that hypertension is more common in men than women before the age of 45 years [37].
However, with the onset of menopause which is common after the age of 45 years, the prevalence of hypertension
increases in women [ 387.
Physical Activity Level of Hypertensive Respondents
Physical inactivity has been linked to overweight, obesity, and uncontrolled hypertension. Overall the current
study population had low levels of physical activity with more women than men being physically inactive. These
findings are in agreement with those of previous studies that found the majority of female hypertensive patients
to be physically inactive compared to male patients [237]. In the current study physical activity level was evaluated
to determine its relationship with nutrition status and hypertension. In this study, a statistically significant
negative association was found between physical activity and nutrition status. Similar findings have been
reported by Hankinson et al. [397. Abid [407] in a study in Pakistan involving 179hypertensive patients reported
that physical inactivity resulted in obesity. In addition, the aforementioned authors reported that BMI increased
with decreased physical activity levels.
Dietary Practices of Hypertensive Respondents
The most consumed food group in this study was cereals (100.0%). Sanusi et al. (2010) reported that 92.1% of
the hypertensive population consumed cereals daily. A diet rich in cereals is known to hinder micronutrient
absorption since it contains phytates [427]. Animal foods were consumed rarely by the respondents as evidenced
by low consumptionlevels of organ meat and fish. Animal foods are sources of trace elements including zinc that
have an antioxidant role. Antioxidants improve endothelial function by binding free radicals that would
otherwise cause organ damage [43, 44 ]. Of concern in this study was the high consumption of plant foods which
in most instances have high phytates content that bind micronutrient absorption. In regard to snack
consumption, cakes, and soft drinks were the most consumed while fruits were eaten by the minority of the
respondents. This finding is comparable to Reyhani et al. [457] who reported the majority of hypertensive patients
were taking energy-dense snacks. Dietary variety and the nature of foods consumed affect the nutrition status of
hypertensive patients. The mean IDDS obtained in this study was 2.49 which was lower than the 3.58 reported
by Mehrabani et al. [467 in cardiac patients. In this study, no significant relationship was found between IDDS
and BML
Nutrition Status of Study Population
Nutrition status is important in hypertensive patients for the maintenance of optimal blood pressure levels.
Obesity affects the renin-angiotensin-aldosterone system increasingtabsorption of renal sodium which results in
elevated blood pressure. Obesity is also known to cause insulin resistance leading to sodium retention [407].
Sodium retention raises sympathetic nervous system activity leading to hypertension [477]. In this study, 82.9%
of the respondents were both overweight and obese, a value comparable to the 78.4% reported by Achieng et al.
[487 on 783 hypertensive patients in Kenyatta National Hospital. The relationship between hypertension
and obesity has been documented globally [49-567]. Another studies by [50-567 reported a significant
relationship between BMI and blood pressure levels. The aforementioned author also found a significant
relationship between dietary habits and nutrition status. The predictors of obesity and overweight in this study
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were established to be the dietary intake of carbohydrates, protein, meat, dark green leafy vegetables, and physical
activity.
CONCLUSION

In this study foods of plant origin were most consumed with cereals being consumed by allthe respondents. The
majority of the respondents had low IDDS. From BMI measures in the current study, most of the respondents
were found to be overweight. The RDA for sodium,calcium, and Vitamin C was not met by the majority of the
hypertensive patients. Dietaryintake of saturated fatty acids and cholesterol was above the RDA. The majority
of the respondents in this study had low levels of physical activity and high levels of uncontrolled hypertension.
BMI was influenced by age, gender, education level, physical activity level, and dietary intake. In the current
study, various factors were found to influence the blood pressure level of hypertensive patients. Blood pressure
levels increased with increased BMI. Increased dietary intake of energy and cereals also led to an increase in BP
levels.A significant negative relationship was found between physical activity and blood pressure level. From the
result of this study, therefore demographic and socio-economic characteristics, dietary practices, and physical
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activity influence the nutrition status and blood pressure level of hypertensive patients.
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