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Abstract 

 

Background:  Dietary fibre, as a component of a healthy diet, has been shown to lower blood pressure and blood lipids and regulate body 

weight. 
 

Objective: The study aimed to assess dietary fibre intake among people living with hypertension and its association with the socio-

demographic characteristics of respondents. 
 

Methods: A cross-sectional study was conducted among 186 participants (82 males, 104 females) attending the University of Ghana Hospital 

at Legon, Ghana. Dietary fibre intake was assessed using a quantitative food frequency questionnaire that measured food intake over a month. 

Blood pressure and anthropometric measurements were taken following standard World Health Organisation (WHO) guidelines. Lipid profile 
values were obtained from each participant’s folder.   
 

Results: Participants’ median (IQR) dietary fibre intake per day was 14.8 g (2.4 to 38.1). The majority of the participants (88%, n = 165) had 
low intakes compared to the recommended daily intakes. The analysis revealed no association between either systolic (β = -0.114; p = 0.315) 

or diastolic blood pressure (β = -0.007; p = 0.947) and dietary fibre intake. The individual predictors indicated that BMI significantly predicted 

diastolic blood pressure (p = 0.033), and total energy intake significantly predicted systolic blood pressure (p = 0.019). The major source of 
dietary fibre was a cereal legume mix (tom brown), which contributed 24.5% of fibre to the daily fibre intake. 

Conclusion: Reported dietary fibre intake among the study population was below the recommendation for fibre intake according to the United 

States Food and Drugs Administration Daily Reference Value. Dietary fibre intake was not associated with either systolic or diastolic blood 

pressure. Nutrition education strategies such as promoting whole meals and consuming plant-based foods should be intensified among people 
living with hypertension to encourage the consumption of meals rich in fibre. 
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INTRODUCTION 

ypertension (blood pressure > 140/90 mm Hg) is a 

primary cause of cardiovascular morbidity (CVD) 

and mortality [1]. In 2010, the prevalence of hypertension 

was estimated to be more than a quarter of the world’s 

population (31.1%), with a higher prevalence in low and 

middle-income countries [2]. A similar finding was 

reported by the World Health Organization (WHO), with 

the highest prevalence observed in the WHO African 

Region (27%) and the lowest in the WHO Region of the 

Americas (18%) [3]. This observed situation has been 

associated with an increase in unhealthy lifestyles such as 

low intake of fruits and vegetables, high salt and fat intake, 

sedentary lifestyle, smoking, alcohol consumption, anxiety 

and stress [4]. In Ghana, the overall prevalence of 
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hypertension in 2018 was 30.3%, with a higher prevalence 

in females than males [5]. The prevalence in the urban areas 

was higher than the pooled prevalence in the rural areas [5].  

Hypertensive patients usually present also with poor 

glycaemic control and unfavourable lipid profiles 

compared with the general population [6]. Dietary intake 

plays a key role in the prevention and management of 

hypertension and metabolic syndrome. Dietary fibre 

reduces the glycaemic index of foods and attenuates insulin 

response by enhancing insulin sensitivity and vascular 

endothelial function, which has been shown to have a 

cause-effect relationship with hypertension [7]. Increasing 

fibre intake by 7 - 15 g/day has been shown to lower blood 

pressure and reduce the risk of developing hypertension 

compared to diets lower in fibre [8]. Abatement in non-

communicable diseases and cardio-metabolic risk factors 

have been associated with increased intake of dietary fibre 

[10-11]. There is a paucity of evidence on dietary fibre 

intake among hypertensive patients living in Ghana. This 

study, therefore, assessed dietary fibre intake among 

individuals with hypertension and the major sources of fibre 

among the study population.  

MATERIALS AND METHODS 

Study design and sampling   
A hospital-based cross-sectional study was conducted at the 

diet therapy unit of the University of Ghana Hospital, 

Legon. Enrolled participants were patients reporting to the 

diet therapy unit of the University Hospital. The total 

enumeration technique, which involves selecting all 

eligible participants at the study site, was used to recruit 

participants. Daily visits were paid to the hospital, and with 

the assistance of the dietician, eligible patients 18 years and 

above diagnosed with hypertension were identified and 

recruited if they consented and signed a form to participate 

in the study after it had been explained to them. 

Assessment of Dietary Fibre  

Dietary fibre intake was assessed using a 31-item 

quantitative food frequency questionnaire adapted from a 

similar study [11]. The questionnaire had seven food 

groups, namely; (1) cereals and grains, (2) roots and tubers, 

(3) breads, (4) legumes, (5) nuts and seeds, (6)baked 

products, and (7) fruits and vegetables. Food models and 

household measures were used to assist in the estimation of 

portion sizes of usual food intake. Daily dietary fibre intake 

was calculated using the nutritional analysis software 

Microdiet (version 3.0, Downlee Systems, UK) and the 

Ghanaian and West African food composition tables after 

portion sizes were converted into grams. Dietary fibre 

intake was classified as either inadequate (< 25 g/day) or 

adequate (≥ 25 g/day) [12]. The percentage of fibre 

contribution for each of the foods was generated using 

Microdiet Nutrition analysis software. 

Blood Pressure and Body Composition Measurements 

Height was measured to the nearest 0.1 cm with a 

stadiometer (Omron HBF - 516C, USA). Weight, BMI and 

visceral fat were assessed using the Omron Body 

Composition Monitor (Seca 213, Germany). All 

measurements were taken using standard measurement 

protocols [13]. Visceral fat was classified as normal (1 - 9), 

high (10 - 15) and very high (> 15). Blood pressure was 

measured by a nurse using a calibrated upper arm BP 

monitor (Omron M2 HEM-7120). Measurements were 

taken as participants relaxed and sat in a chair (feet on the 

floor, back supported) for more than 5 minutes before BP 

measurement. High blood pressure reading was defined as 

BP readings ≥ 14 0/90 [14]. Three blood pressure 

measurements were used in the calculation of the patients’ 

average systolic and diastolic pressure. Lipid profile (total 

cholesterol, total triglycerides, high-density lipoprotein 

cholesterol, and low-density lipoprotein) values were 

obtained from participants’ hospital folders. Clinical 

laboratory results obtained within the previous three 

months at the time of data collection were used for the 

study. Anonymity and confidentiality were ensured 

throughout the study.  

Socio-demographic data 

Socioeconomic and demographic information, medical 

history and physical activity information were collected 

using a structured questionnaire. Physical activity was 

categorised as high intensity (vigorous-intensity activity 

such as jogging, soccer, bicycling, swimming), moderate 

intensity (brisk walking, lawn mowing, dancing) or light 

intensity (slow walking, stretching, domestic chores). 

Statistical Analysis 

Data analyses were performed using IBM SPSS Statistics 

for Windows, Version 20.0 Armonk, NY: IBM Corp., 

Released 2011. Data were presented as median (minimum, 

maximum), n (%), or mean ± standard deviation. 

Population characteristics were stratified by fibre intake 

status using student’s t-test, Mann-Whitney U test and chi-

square. Respondents were stratified into two groups based 

on the daily fibre intake of < 25 g/day for low intake or ≥ 

25 g per day for high intake. In determining the association 

between blood pressure and higher fibre intake (≥ 25 

g/day), a multilinear regression model was constructed with 

systolic and diastolic blood pressure values as the 

dependent variables. The multivariate model was adjusted 

for age, total caloric intake and BMI. 

RESULTS 

Of the 186 participants included in the study, 44.1% (n = 82) 

were males and 55.9% (n = 104)  were females. The median 

age was 58 years. The median BMI was 28.4 kg/m2, and the 

median fibre intake was 14.7 g/day. The majority of the 

respondents (88.7%, n = 165) had a low intake of fibre. 

Table 1 provides a summary of the clinical and background 

characteristics of the respondents stratified according to 

their daily fibre intake. There were no significant differences 

between the lower and higher fibre intake groups in terms of 

gender, physical activity, ever visiting the dietitian, marital  
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status, BMI, visceral fat, systolic blood pressure, lipid 

profile and taking a blood pressure medication. Patients in 

the higher fibre intake group were younger than those in the 

low fibre intake group. Patients in the low-fibre intake group 

had a lower mean diastolic blood pressure (81.4 ± 10.6 

mmHg) than respondents who consumed more fibre per g/ 

day (88.7 ± 15.4 mmHg). Daily macronutrient intake, based 

on the adequacy of dietary fibre intake, is described in Table 

2. Patients taking adequate amounts of fibre had higher 

intakes of total energy, carbohydrate, protein, and fat than 

did patients who consumed lower than the recommended 

fibre intake.  

Table 1. Background characteristics and laboratory profile of respondents stratified by the adequacy of  fibre intake 

 Below recommended fibre 

intake (< 25 g/day) 

At or above recommended 

fibre intake (≥ 25 g/day) 

P-value (CI) 

N 165 21  

Age (years) 59 (19 - 83) 57 (19 - 72) 0.011˨ 

Gender    
Male  42.4% 57.1% 0.201 ǂ 

Female 57.6% 42.9%  

Marital status     
Single 24.8% 33.3% 0.403 ǂ 

Married 75.2% 66.7%  

Employment status % 52.1% 61.9% 0.397 ǂ 
 47.9% 38.1%  

Physical activity:(Yes) % 78.8% 66.7% 0.211ǂ 

 21.2% 33.3%  
Dietitian Visit: (Yes) % 70.3% 57.1% 0.220 ǂ 

    No  29.7% 42.9%  

BMI (Kg/m2) 29.3±5.5 30.5±6.3 0.383 ˫ 
Weight (kg) 75.6 (43.8 – 177.9) 78.4 (51.0 – 110.1) 0.231˨ 

Height (cm) 164.4±7.9 166.2±6.2 0.187 (-5.4 – 1.7) ˨ 

Visceral fat  11 (2 - 23) 11 (3 - 23) 0.824 ˨ 
Systolic Blood Pressure (mmHg) 136.7±15.6 140.0±24.2 0.681 ˨ 

Diastolic Blood Pressure(mmHg) 81.4±10.6 88.7±15.4 0.039 ˫ 

Total cholesterol  4.9 (2.4 – 10.4) 5.2 (3.2 – 7.9) 0.269 ˨ 
Triglyceride  1.2 (0.4 – 4.2) 1.3 (0.6 – 2.1) 0.847 ˨ 

HDL 1.3 (2.4 – 24.5) 1.2 (0.8 – 4.8) 0.708 ˨ 

LDL  3.0 (0.5 – 7.9) 3.2 (1.7 – 5.3) 0.262 ˨ 
Hypertension medication %    

Yes  12.1% 9.5% 0.728 ǂ 

No 87.9 % 90.5%  
Data expressed as mean ± SD, median (IQR), or n (%).  ˨ Mann-Whitney U test. ǂ chi-square test. ˫ t-test. HDL: high-density 

lipoprotein, LDL: low-density lipoprotein, BMI: body mass index. CI: confidence interval 

 

Table 2. Daily nutrient intake of respondents stratified by the adequacy of  fibre intake 

 Below recommended fibre intake 

(<25 g/day) 

At or above recommended 

fibre intake (≥ 25 g/day) 

P-value  

N (%) 165 (88.7) 21 (11.3)  

Caloric Intake (kcal/day) 1698 (445 – 3420) 3092 (1477 – 4809) 0.000 ˨ 

Carbohydrate (g/day)  288.1 (65.9 – 556.4) 528.7 (239.4 – 836.8) 0.000 ˨ 
Protein (g/day)  39.1 (7.9 – 103.8) 80.2 (32.3 – 142.9) 0.000 ˨ 

Fat (g/day)  49.5 (10.7 – 200.2) 84.6 (27.0 – 223.2) 0.015 ˨ 

Data expressed as median (IQR). ˨-Whitney U test 

 

Table 3. Percentage contributions of major food sources of 

fibre in the diet of participants 

Food item % Contribution 

Tombrown 24.5% 
Fufu 15.7% 

Oats  15.1% 

Corn porridge 14.4% 
Vegetable Salad  14.4% 

Kenkey  13.2% 

Waakye  12.9% 
Mango  12.7% 

Wheat  12.6% 
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A greater proportion of the participants consumed fibre from 

the cereals and grains, roots and tubers group. Identification 

of the major sources of fibre among the respondents was 

generated using the nutrient analysis software 

MICRODIET. Weanmix (a cereal legume mix), millet 

porridge, oats, vegetable salad, kenkey (fermented corn 

dumpling), waakye (rice with black-eyed beans), mango and 

wheat were identified as the main sources of fibre. 

Tombrown (roasted corn porridge), which was identified as 

the highest source of fibre, contributed 24.5% of the overall 

fibre intake in participants, followed by fufu (pounded 

plantain and cassava) which contributed 15.7% (Table 3). 

Although these foods were identified as the major sources 

of fibre, the portion size consumed by an individual will 

influence the overall dietary intake. Multiple regression 

models (Table 4 and Table 5) showed no association 

between both systolic (p = 0.315) and diastolic blood 

pressure (p = 0.947) and adequate dietary fibre intake. The 

individual predictors indicated that BMI significantly 

predicted diastolic blood pressure (p = 0.033) (Table 4), and 

total energy intake significantly predicted systolic blood 

pressure (p = 0.019) (Table 5).   

DISCUSSION 

This study sought to assess dietary fibre intake among 

patients living with hypertension. This is based on the 

premise that dietary fibre has been shown to have numerous 

health benefits, and it is important for health practitioners 

to work towards adequate intake of this nutrient in various 

populations. The present analysis demonstrated no 

association between dietary fibre intake and blood pressure 

after adjusting for potential confounders (age, sex, total 

energy intake and BMI). Alarmingly, the proportion of 

participants with insufficient daily fibre intake (≤ 25 g) was 

over 80%. This high level of inadequate dietary fibre is 

probably responsible for the non-significant association 

between blood pressure and dietary fibre intake. The p-

value was 0.947 for the DBP and 0.315 for the SBP. Dietary 

fibre is being promoted as an adjunct therapy in the 

management of high blood pressure due to the benefits it 

provides [15]. A recent meta-analysis confirmed the role of 

dietary fibre in reducing the risk and managing 

cardiometabolic conditions of which hypertension is a part 

[15]. From this meta-analysis, there was strong evidence to 

suggest that increasing dietary fibre intake reduces systolic 

blood pressure by 4.3 mmHg and diastolic blood pressure 

by 3.1 mmHg. Intake of dietary fibre, especially from 

grains, lowers both systolic and diastolic blood pressure 

among mid-life women [16]. The high fibre contribution 

from tom brown can be attributed to the ingredients used in 

its preparation. Tom brown is a cereal-legume mixture 

mostly prepared with whole-grain cereals such as maise, 

wheat, millet and sorghum. Despite the beneficial role of 

dietary fibre in hypertension prevention and management, 

the exact mechanism is not clear. There have been several 

postulated mechanisms, which include reducing LDL 

cholesterol and triglyceride, improving the elasticity of 

blood vessel walls, improving endothelial function and less 

directly improving insulin sensitivity [15,16]. In sub-

Saharan Africa (SSA), maise, sorghum, and wheat serve as 

major staples for most of the population. The role of maise 

in the diet of inhabitants of SSA can be compared to that of 

rice among Asians. [10,17]. In the past few years, strategies 

adopted in the management of hypertension include 

incorporating foods rich in fibre. This has influenced 

dietitians’ recommending local staples rich in fibre. 

Although oat is not a locally produced staple, it appeared 

among the commonly consumed cereals by participants in 

this study. This may be due to the perceived health benefits 

associated with its fibre content. Oats are particularly high 

in β glucan, a type of dietary fibre with suggested lowering 

effects on plasma glucose, low-density lipoprotein 

cholesterol, and systolic and diastolic blood pressure 

[18,19]. 

The proportion of participants with insufficient daily fibre 

intake (≤ 25 g) was over 80%. This result is consistent with 

studies conducted in other countries, with the majority of 

study participants having consumption patterns less than 

the Adequate Intake (AI). A study among Ghanaian 

migrants in the UK and those resident in Ghana reported a 

mean dietary fibre intake of 8.3 ± 3.1 vs. 6.7 ± 2.2 g/1,000 

kcal, which is below the recommendation of 14 g/1000 

kcal/day by the American Diabetes Association [20]. In 

Ireland, among a population of older adults, median dietary 

fibre intake was found to be less (18.3 g) than the AI of 25 

g [21]. Similarly, in a sample of adults in Spain (age 18 

years - 64 years), the mean fibre intake was lower than the 

recommended (12.59 ± 5.66 g)  [22], which is not different 

from what is reported in  Australia (median intake of 20.7 

Table 4: Linear regression analysis: diastolic blood pressure 

and adequate fibre intake (> 25 g/day). Model adjusted for 

sex, age, total energy intake, and sodium intake 

Variables  β P - value 

Fibre intake (g/day) -0.007 0.947 

Sex  -0.056 0.470 
Age (years) -0.145 0.051 

Total energy intake 

(kcal/ day) 

0.159 0.160 

BMI (Kg/m2) 0.164 0.033 

 

Table 5: Linear regression analysis: systolic blood pressure 

and adequate fibre intake (≥ 25 g/ day). Model adjusted for 
age, total energy intake, and sodium intake. 

Variables  β P - value 
Fibre intake (g/day) -0.114 0.315 

Sex  -0.130 0.093 

Age (years) 0.052 0.484 
Total energy intake 

(kcal/ day) 

0.267 0.019 

BMI (Kg/m2) -0.114 0.315 
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g) [23] and UK ( 17.3 ± 6.6 g) [24]. Contrary to these 

findings, Lie et al. (2018) [10] reported a high intake of 

dietary fibre (24.9 ± 9.7 g/day) among Ghanaians, although 

the high intake may be linked to the geographic area (rural 

community) where most of the locally consumed staples are 

rich in fibre. A systematic review of obesity in adults and 

the nutrition transition in Sub–Saharan Africa by Steyn and 

Mchiza  [25] in Cape Town showed that dietary fibre intake 

had decreased from 20.7 g to 16.7 g as a result of changing 

dietary patterns. In suburban Chicago, urban Seychelles, 

and Jamaica, dietary fibre intake was reported to be below 

20 g/ day [10]. These findings highlight the need to promote 

strategies and policies to increase dietary fibre intake. In 

this current analysis, the high-fibre intake group was also 

found to have higher energy and macronutrient 

(carbohydrate, protein, fat) intake compared with those 

taking in less fibre. This is similar to a study conducted 

among people living with type 1 diabetes [26]. As a result, 

the high-fibre group had a higher mean BMI than the lower-

fibre intake group. Being younger was significantly 

associated with higher daily fibre intake, contrary to 

findings by Seljaket al. [27]. 

A main limitation of this study is the recall bias associated 

with the reporting of dietary intakes. The use of the 

quantitative food frequency questionnaire as the main 

dietary assessment tool may not accurately reflect the 

individual’s usual intake. Another limitation is the 

unavailability of the fibre content of some Ghanaian foods, 

which had to be substituted with similar foods from others. 

These, however, are established limitations of all current 

dietary measurement tools that should be acknowledged. 

Furthermore, the population used consisted of previously 

diagnosed hypertensive individuals on anti-hypertensive 

medication, resulting in well-controlled blood pressure, 

which cannot be solely attributed to their dietary intake. 

Both exposure and outcome were measured at the same 

time. Hence, the results are not causal. Also, failure to 

administer the FFQ over the same period as the clinical 

laboratory results poses as a limitation in our study 

Conclusion 

The dietary fibre intake of the majority of the participants 

in the study was found to be inadequate. Dietary fibre intake 

was not associated with either diastolic or systolic blood 

pressure. Larger studies with this population, including but 

not limited to randomised clinical trials, should be 

conducted.  
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