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Globally, the prevalence of hypertension increases 

with age, affecting approximately 33.2% of 

individuals’ aged 40–59 years and 63.1% of 

those aged 60 and above (1). In Nigeria, the 

prevalence of hypertension among adults is on 

the rise and varies by year and region (2). South-

East Nigeria has the highest reported prevalence 

at 52.8%, compared to 20.9% in North-Central, 

27.5% in North-East, 26.8% in North-West, 

44.6% in South-South, and 42.1% in South-West 

regions (3). This rising trend in hypertension in 

Nigeria and other West African nations is largely 

driven by poor dietary habits (4; 5). Key risk 

factors for hypertension include ageing, genetics, 

being overweight or obese, physical inactivity, and 

an unhealthy diet (6). Hypertension is defined as 

having a systolic blood pressure of ≥140 mmHg 

 Nutrition education (NE) is crucial for improving nutrition knowledge, dietary behavior, 

and food selection, contributing to overall well-being. 

 This study determined the impact of nutrition education on the dietary diversity of 

hypertensive adults in two southeastern states in Nigeria.   

 In this quasi-experimental study, 720 participants were selected using a multi-stage 

sampling technique. Participants were assigned to the Intervention (IG) and control groups (CG). NE was 

provided to the IG twice monthly for four months, while the CG was not given any education. Data were 

collected at baseline and endline (4th month) using a validated and pretested questionnaire on 

demographic variables, nutrition knowledge (NK), and dietary diversity (DD). Data was analyzed with 

SPSS version 23.0, while the chi-square and independent t-test were used to test the hypothesis. 

Significant difference was accepted at p<0.05.  

 The mean age was 59.6±6.4 and 59.5±6.1 years for both the IG and CG, respectively. More 

females (59.7%) participated in the study. The mean dietary diversity increased from 8.9±3.1 to 11.3±2.1 

within the IG. A statistically significant difference was observed between baseline and endline DD within 

the IG (t = 2.89, p < 0.05). The mean NK increased from 8.9±3.1 to 11.3 ± 2.1 for the IG at endline. 

There was a statistically significant difference between the baseline and endline of the IG (t = 14.69, p < 

0.05), while the CG (t = 0.80, p > 0.05) remained insignificant. 

 Nutrition education improved the participants' nutrition knowledge and dietary diversity.  
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and/or a diastolic pressure of ≥90 mmHg, based 

on the average of two or more readings taken 

during at least two separate visits following an 

initial screening (7; 8). It affects individuals across 

all age groups, genders, and socio-economic 

backgrounds (9; 10), though it is particularly 

common among older adults (11). The 

prevalence of chronic diseases is reduced with the 

consumption of diverse diets (12). The growing 

prevalence of non-communicable diseases is 

largely attributed to the ongoing nutrition 

transition- a shift from traditional diets to modern, 

globalised eating patterns high in processed 

foods, saturated fats, sugar, and salt (13). No 

single meal can provide the daily required 

nutrients for optimal health; however, dietary 

diversity has been proven as an important 

component of a high-nutrient diet (14).  Dietary 

diversity is very effective in improving nutritional 

status, cardiovascular diseases, and overall health 

(15). Dietary patterns are generally connected 

with health benefits and are characterized by 

reasonably higher amounts of vegetables, fruits, 

legumes, whole grains, low-fat or nonfat dairy, 

lean meats and poultry, seafood, nuts, and 

unsaturated vegetable oils, and lower amounts of 

red and processed meat, sugar-sweetened foods 

and beverages, and refined grains (16).
.
  Low-

income households do not consume diverse 

meals; which leads to a nutritionally inadequate 

diet (17).  

Research has demonstrated that nutrition 

education is linked to a lower risk of non-

communicable diseases (18). Nutrition 

educational programs are crucial in preventing 

chronic illnesses and reducing the global burden 

of such diseases (19). Understanding nutrition 

education has a significant influence on dietary 

behaviour and food selection, ultimately 

contributing to overall well-being (20). The 

process of fostering healthy eating habits involves 

transferring knowledge about food selections, 

nutrition principles, and the connection between 

diet and health (21). Various approaches, such as 

formal education, community initiatives, and 

hands-on workshops, serve as methods for 

delivering nutrition education (22). Dietary 

modifications have been proven effective in 

managing hypertension (23). Community-based 

studies aimed at increasing awareness and 

education about hypertension have demonstrated 

improvements in knowledge, lifestyle behaviours, 

and blood pressure control (24, 25, 26, 27).  This 

study, therefore, assessed the impact of Nutrition 

Education on dietary diversity among older adults 

with hypertension. 

This study was a community-based quasi-

experimental design, conducted in four local 

governments (Ikwuano, Umuahia North, Afikpo, 

and Ohaozara) of Abia and Ebonyi states of 

South East, Nigeria. The study population was 

adult males and females aged 50 to 70 years in 

the rural and urban communities of the selected 

senatorial districts in the two (2) states of South 

East with systolic blood pressure (SBP) of 

140mmHg and above or diastolic blood pressure 

(DBP) of 90mmHg and above. The sample size 

(n) for the study was approximated to 360 (Three 

hundred and sixty) citizens for each state.  For the 

two (2) states, it was 720 participants. 

A multi-stage sampling technique was used to 

select the participants. The first stage involved a 

simple random selection of two states from the 

five states of South East, Nigeria. The second 

stage involved a simple random selection of one 

(1) senatorial district from each of the selected 

states. The third stage involved a purposive 

selection of two Local Government Areas (one 

urban and one rural) from the selected senatorial 

district in each State. Four (4) Local Government 

Areas were selected in the two (2) States. The 

fourth Stage involved a convenient selection of 

four (4) communities from each selected Local 

Government Area, bringing it to sixteen (16) 

communities in the two (2) states. About 45 

participants were selected from each community 

and grouped into two non-contagious groups 

(intervention and control) based on geographical 

distance between communities to minimize 

contamination (26). The fifth stage involved a 

sensitization campaign in the community to 

inform them of the program, the nature and the 

benefits of the research.  The sixth stage involved 

a purposive selection of male and female 

respondents from the selected communities who 

are fifty (50) to seventy (70) years with systolic 

blood pressure (SBP) of 140mmHg and above 

and/or diastolic blood pressure (DBP) of 

90mmHg, and have signed the consent form.  

There was an initial visit to the community 

stakeholders, including the kings, community 

chiefs, town union presidents, and counselors, to 

familiarize them with and to get consent to carry 

out the research in their community.  
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Approval to collect data was obtained from the 

Federal Medical Center, Umuahia, Abia State, 

with health research committee assigned number-

FMC/QEH/G.596/Vol.10/751. Informed consent 

was sought from each participant before being 

enrolled in the study. 

Blood Pressure Measurement Screening: Blood 

pressure was measured using a fully automated 

digital device, the OMRON digital 

sphygmomanometer (OMRON HEM-712C) 

between the time of 8 a.m. and 10a.m. Blood 

Pressure was measured using recommended 

methods as described by (28). At the end of the 

blood pressure screening, the participants who 

met the inclusion criteria were selected. 

Demographic profiles: Respondents’ 

demographic profile was collected. This includes 

gender, age, religion, place of residence, location 

(urban or rural), ethnicity, marital status, number 

of children, and household size. 

Nutrition Knowledge: Nutrition knowledge level 

was determined based on fifteen questions 

(Q1−Q15). Correct answers were scored “1”, 

while wrong or “don’t know” answers and missing 

data were given “0”. The points of each 

respondent were summed together and converted 

to percentages. Levels of nutritional knowledge 

and practices were classified into three (3) 

categories: poor (0–50%), fair (51–74%), and 

good (˃75%). 

Dietary Diversity: Each respondent was asked to 

describe what he/she ate and drank yesterday 

during the day and night, including those eaten at 

home and away from home. The information was 

recorded in the 24-hour dietary diversity recall 

against each meal time (breakfast, snack, lunch, 

snack, dinner, and snack). Values for the dietary 

diversity variable were obtained by summing all 

food groups included in the dietary diversity 

questionnaire. The potential score range for the 

individual dietary diversity was 0-10. MDD-W was 

classified into three levels of consumption: Low if 

MDD-W is 1-4, moderate if MDD-W is 5-7, and 

high if MDD-W is 8-10 (29). 

Intervention group – Content of Nutrition 

Education Material: The nutrition education 

materials were developed using the DASH plan 

according to (30). The Dietary Approaches to 

Stop Hypertension (DASH) diet is recommended 

for people who want to prevent or treat high 

blood pressure and reduce their chance of 

developing heart disease. It focuses on the 

consumption of fruits, vegetables, whole grains, 

and lean meats. The nutrition education 

intervention took place at the various community 

halls. After the baseline data collection, nutrition 

education was given to the intervention group 

alone for a period of 16 weeks, once every two 

weeks between 8 a.m and 10 a.m. The 

participants reduced from seven hundred and 

twenty (720) to six hundred and ninety-nine (699), 

with three hundred and fifty-four (354) in the 

intervention group. 

Control group: The participants in the control 

group was not given any nutrition education 

intervention. At the endline data collection, the 

participants reduced to three hundred and forty-

five (345).  

Data was analyzed using Statistical Package for 

Social Sciences version 23.0. Data was expressed 

as frequencies and percentages. Quantitative 

data were presented using tables. Pearson 

product-moment correlation was used to 

determine the relationship of variables. An 

independent t-test was applied to compare the 

mean differences between the treatment and 

control groups. Level of significance was set as 

P˂0.05. 

Table 1 presents the demographic characteristics 

of the respondents. The mean age of the 

respondents was 59.6±6.4 and 59.5±6.1 years 

for both the intervention group and control group, 

respectively. About 60.0% and 59.4% of the 

respondents in the intervention and control 

groups, respectively, were females. The majority 

of the respondents’ religion was Christianity 

(95.4%), Traditional (3.5%), and Islam (1.1) 

respectively.  The majority (79.6%) of the 

respondents were married, while 13.2%, 6.7% 

and 0.6% were widowed, divorced/separated, 

and single, respectively.  
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Table 1: Demographic Characteristics of the Respondents 

 Baseline 

Variable  Intervention n=360 

(%) 

Control n=360 

(%) 

Total n=720 (%) 

Age (years)    

50-54 107(29.7) 102(28.3) 209(29.0) 

55-59 69(19.2) 78(21.7) 146(20.4) 

60-64 82(22.8) 82(22.8) 164(22.8) 

65-69 84(23.3) 86(23.9) 170(23.6) 

>69 18(5.0) 12(3.3) 30(4.2) 

Mean age 59.6±6.4 59.5±6.1 59.3±6.3 

Gender    

Male 144(40.0) 146(40.6) 290(40.3) 

Female 216(60.0) 214(59.4) 430(59.7) 

Religion     

Christianity  345(95.8) 342(59.0) 687(95.4) 

Islam  03(0.8) 05(1.4) 08(1.1) 

Traditional  12(3.4) 13(3.6) 25(3.5) 

Marital Status    

Single 2(0.6) 2(0.6) 4(0.6) 

Married 293(81.4) 280(77.8) 573(79.6) 

Divorced/Separated 17(4.7) 31(3.60) 48(6.7) 

Widowed 48(13.3) 47(13.1) 95(13,2) 

Number  of Children    

0 13(3.6) 12(3.3) 25(3.5) 

1-4 205(56.9) 199(55.3) 404(56.1) 

5-8 125(34.7) 137(38.1) 262(36.1) 

9-12 14(3.9) 12(3.3) 26(3,6) 

>12 3(0.8) 0(0.0) 3(0.4) 

Household Size    

1-3  87(24.2) 97(26.9) 184(25.6) 

4-6  171(47.5) 162(45.0) 333(46,3) 

7-9  73(20.3) 84(23.3) 157(21.8) 

Above 9  29(8.1) 17(4.7) 46(6.4) 

 

The food group consumption of the respondents 

as shown in Table 2 for both the intervention and 

control groups at baseline and endline. At 

baseline, most (99.3%) of the respondents 

consumed grains, white root/tuber, and plantain. 

Less than half (40.1%) of respondents consumed 

pulses. About 48.2% of the respondents 

consumed nuts and seeds; likewise, less than half 

(41.3%) consumed milk and milk products. A 

greater proportion (95.1%) of the respondents 

consumed meat, fish, and poultry, while about a 

quarter (39.0%) consumed eggs. In addition, 

about 55.1% of the respondents consumed dark 

green vegetables, while about two-thirds (65.3%) 

of the respondents consumed other vitamin A-rich 

foods.   

At endline, the majority (99.4%) of the 

respondents in the intervention and control 

groups consumed grains, white root/tuber, and 

plantain, respectively. Similarly, about half 

(50.5%) of respondents consumed pulses (beans, 

peas, and lentils) respectively. Likewise, (56.5% 

and 50.1%; 39.8% and 40.9%) of the 

respondents had nuts and seeds, and milk/milk 

products in the treatment and control groups, 

respectively. The majority of respondents in the 

intervention group (95.2%) and in the control 

group (95.4%) consumed meat, fish, and poultry. 

Additionally, more than one-third (37.3% in both 

the intervention and control groups) consumed 

eggs. 

 



 

Variable Baseline Endline 

Minimum 

Dietary 

Diversity 

Intervention 

n=360 (%) 

Control 

n=360 

(%) 

Total 

n=720 

(%) 

Intervention 

n=354 (%) 

Control 

n=345 

(%) 

Total 

n=699 (%) 

Grains, white 

Root, plantain 

357(99.2) 358(99.4) 715(99.3) 352(99.4) 343(99.4) 695(99.4) 

Pulses 151(41.9) 138(38.3) 289(40.1) 212(59.9) 141(40.9) 353(50.5) 

Nuts seeds 167(46.4) 180(50.0) 347(48.2) 200(56.5) 173(50.1) 373(53.4) 

Milk/milk 

products 

149(41.4) 148(41.1) 297(41.3) 141(39.8) 141(40.9) 282(40.3) 

Meat poultry 

fish 

342(95.0) 343(95.3) 685(95.1) 337(95.2) 329(95.4) 666(95.3) 

Eggs 138(38.3) 143(39.7) 281(39.0) 132(37.3) 137(39.7) 269(38.5) 

Dark leafy 

vegetables 

210(58.3) 187(51.9) 397(55.1) 223(63.0) 177(51.3) 400(57.2) 

Other vit A 232(64.4) 238(66.1) 470(65.3) 231(65.3) 231(67.0) 462(66.1) 

Other 

vegetables 

108(30.0) 115(31.9) 223(31.0) 102(28.8) 115(33.3) 217(31.0) 

Other fruits 
73(20.3) 83(23.1) 156(21.7) 74(20.9) 82(23.8) 156(22.3) 

 

Table 3 revealed the minimum dietary diversity 

tertile of the respondents at baseline and endline. 

The mean and standard deviation at baseline 

were 5.35±1.30 and 5.37±1.15, while the 

endline was 5.63±1.34 and 5.44±1.14 for the 

intervention and control groups, respectively. 

Statistical testing revealed a significant difference 

between baseline and endline scores within the 

intervention group (t = 2.89, p < 0.05), whereas 

no significant difference was observed between 

the control groups at baseline and endline (t= 

0.51, p>0.05). 

 

Range of Scores Baseline Endline T p-value 

 Frequency (%) Frequency (%)   

Intervention n=360 (%)   2.89 0.004 

Low 95(26.4) 67(19.0)   

Moderate 251(69.7) 260(73.4)   

High 14(3.7) 27(7.6)   

Mean/SD 5.35±1.30 5.63±1.34   

Total 360 (100.0) 354 (100.0)   

Control n=360 (%)   0.51 0.611 

Low 82(22.8) 85(24.6)   

Moderate 267(74.2) 249(72.2)   

High 11(3.0) 11(3.2)   

Mean/SD 5.37±1.15 5.44±1.14   

Total 360 (100.0) 345(100.0)   

 

The knowledge of nutrition of the respondents is 

shown in Table 4. Majority (75.7%) of the 

respondents reported they have not received any 

form of nutrition education. Many of them 

(67.5%) reported that yam contains carbohydrate 

and a greater proportion (71.4%) reported that 

the function of carbohydrate is for provision of 

energy. The majority (77.1%) of the respondents 

reported that soft drinks contain sugar while less 

than two-third (35.1%) reported that vegetables 

are rich in fibre. Less than half (45.6%) of the 

respondents reported that fruits are lowest in fat, 

similarly, less than half (41.3%) also reported that 

meat is rich in protein. About 46.9% of the 
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respondents reported that fruits are rich in 

vitamins, while more than half (52.9%) reported 

that it is good to eat fruits/ vegetables daily. A 

high proportion of the respondents (91.0%) 

reported that it is good to take water; also, many 

(84.6%) agreed that eating an adequate diet 

contributes to good health. Many (74.9%) of the 

respondents were aware that an adequate diet is 

a diet that is rich in different food groups; 

similarly, the majority (72.8%) also indicated that 

it is not good to be fat.  

 

Variable Baseline Endline 

 Intervention 

360 (%) 

Control 

n=360 (%) 

Total 

n=720 (%) 

Intervention=354 

(%) 

Control 

n=345 (%) 

Total 

n=699 (%) 

Ever had Nutrition 

education 

83(23.1) 92(25.6) 175(24.3) 336(94.9) 91(26.4) 427(61.1) 

Foods that contain 

Carbohydrates 

246(68.3) 240(66.7) 486(67.5) 305(86.2) 222(64.3) 527(75.4) 

Functions of 

carbohydrate 

264(73.3) 250(69.4) 514(71.4) 296(83.6) 239(69.3) 535(76.5) 

Soft drinks contains 

sugar 

278(77.2) 277(76.9) 555(77.1) 308(87.0) 264(76.5) 572(81.8) 

Food  rich in fiber 128(35.6) 125(34.7) 253(35.1) 270(76.3) 126(36.5) 396(56.7) 

Food is lowest in fat 161(44.7) 167(46.4) 328(45.6) 272(76.8) 161(46.7) 433(61.9) 

Food rich in protein 158(43.9) 164(45.6) 297(41.3) 244(68.9) 160(46.4) 404(57.8) 

Functions of protein 158(43.9) 164(45.6) 322(44.7) 259(73.2) 167(48.4) 426(60.9) 

Food substance which 

contains more energy 

158(43.9) 180(50.0) 322(44.7) 240(67.8) 174(50.4) 414(59.2) 

Food rich in vitamins 183(50.8) 198(55.0) 338(46.9) 259(73.2) 191(55.4) 450(64.4) 

Is it necessary to eat 

fruit/ vegetable daily 

299(83.1) 304(84.4) 381(52.9) 299(84.5) 295(85.5) 594(85.0) 

Importance of drinking 

water 

327(90.8) 328(91.1) 655(91.0) 323(91.2) 312(90.4) 635(90.8) 

Eating adequate food 

contribute to good 

health 

311(86.4) 298(82.8) 609(84.6) 315(89.0) 252(73.0) 599(85.7) 

Contribution of an 

adequate diet 

283(78.6) 256(71.1) 539(74.9) 297(83.9) 252(73.0) 549(78.5) 

Implications of being fat 276(76.7) 248(68.9) 524(72.8) 302(85.3) 241(69.9) 543(77.7) 

 

After the data analysis in Table 5, at baseline, 

about 41.7% and 43.3% had poor nutrition 

knowledge, 37.5% and 34.7 % had fair nutrition 

knowledge, while 20.8% and 21.9% had good 

nutrition knowledge in the treatment and control 

groups, respectively. However, at endline, 10.5% 

and 42.9% had poor nutrition knowledge, 37.3% 

and 33.6% had fair nutrition knowledge, and 

52.3% and 23.5% had good nutrition knowledge 

in treatment and control groups, respectively. The 

mean nutrition knowledge at baseline was 

8.9±3.1 and 8.9±3.1 in the intervention and 

control groups, respectively. The mean nutritional 

knowledge score increased significantly in the 

treatment group to 11.3 ± 2.1, while the control 

group remained almost static at 9.0 ± 3.1. 

Statistical analysis using a paired t-test confirmed 

the effectiveness of the intervention. The 

intervention group experienced a statistically 

significant improvement in nutritional knowledge 

between baseline and end line (t = 14.69, p < 

0.05), while the control group showed no 

significant change (t = 0.80, p > 0.05).  



 

 Baseline Endline   

Treatment n=360 (%) Frequency (%) Frequency (%) t p-value 

     

Level of Nutrition Knowledge     

Poor 150 (41.7) 37(10.5) 14.69 0.000 

Fair 135(37.5) 132(37.3)   

Good 75(20.8) 185(52.3)   

 360 (100.0) 354 (100.0)   

Mean/SD 8.9±3.1 11.3±2.1   

Control n=360 (%)     

Poor 156(43.3) 148(42.9) 0.80 0.438 

Fair 125(34.7) 116(33.6)   

Good 79 (21.9) 81(23.5)   

Total 360 (100.0) 354 (100.0)   

Mean/SD 8.9±3.1 9.0±3.1   

 

In the present study, the mean age of the 

participants was 59.3 (±6.3). This study agrees 

with the mean age of 59.4 (±13.1) and 59.5 

(±12.4) reported in Ilorin, Nigeria (31) and the 

United States of America (32). The result is in 

contrast with the study of (33; 34; 35) who 

reported lower mean ages of 51.46 ± 1.44 

years, 50 ± 6 years, 53.1 ± 13.6 years, and 

55.7±13.32 years, 56.08 ± 6.1 years, 

respectively.  The higher mean age of 

hypertensive adults observed in this study could 

be attributed to the narrowing of the arteries, 

which reduces blood flow and increases blood 

pressure as people get older. Participants in this 

study were more females (59.7%) than males 

(40.3%). This is similar to the report by (36), who 

reported a female population of 55.2% and 

56.3% respectively. The reason for more females 

in this study could be that they are housewives, 

farmers, or petty traders who are not involved in 

white collar jobs or serious businesses.  

The result showed a significant (p<0.05) increase 

in nutrition knowledge in the intervention group 

after the nutrition education intervention. This 

agrees with the findings of (37, 38, and 39), who 

observed a significant increase in the level of 

nutritional knowledge after nutrition education 

intervention. However, the control group showed 

no significant difference (p>0.05) between the 

baseline and endline nutrition knowledge of the 

respondents. The greater improvements observed 

in the intervention group compared to the control 

group can reasonably be attributed to the 

nutrition education intervention they received. This 

program provided participants with relevant 

dietary knowledge, such as the role of fruits and 

vegetables, reduced salt intake and processed 

foods, in addition to understanding food labels, 

which could influence their food choices and 

dietary patterns.  

The result showed an increase in the mean 

dietary diversity score of the intervention group at 

the endline which was statistically significant 

(p<0.05). Individuals with higher levels of 

nutrition knowledge were observed to consume 

diverse diets. This study agrees with the study in 

Brazil (41), in Ghana (42), and Nigeria (43; 44; 

45; 46), which reported that higher nutrition 

knowledge is associated with the consumption of 

a diverse diet. The result showed a significant 

positive relationship between dietary diversity and 

nutrition knowledge (p<0.05) in the intervention 

group at endline. This agrees with the study of 

(47, 48, and 49). However, the result is in 

contrast with the findings of (50), who observed 

no significant relationship between improved 

nutrition knowledge and consumption of diverse 

diets. 

The stronger correlation between dietary diversity 

and nutrition knowledge observed in the 

intervention group implies that targeted nutrition 

education interventions, designed to improve 

nutritional knowledge, can enhance the ability of 

individuals to make informed dietary choices, 

leading to a more varied and balanced diet (44). 

A higher dietary diversity score is associated with 

lower measurements of blood pressure and other 

chronic diseases (51). A diverse diet contains 

foods from various food groups, which helps in 
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achieving both macronutrients and 

micronutrients. These findings advocate for 

continuous investment in nutrition education as a 

means of addressing dietary inadequacies and 

promoting better health outcomes, particularly in 

settings where dietary diversity is a challenge. For 

policymakers and program implementers, this 

finding emphasizes the importance of 

incorporating nutrition education components into 

nutrition-related interventions.  

In conclusion, this study confirmed that nutrition 

education improved the nutrition knowledge and 

the dietary diversity of the participants in the 

intervention group, showing that nutrition 

education had a positive impact on nutrition 

knowledge and diet diversity. Nutrition education 

should be given to adults periodically in the 

community. This will help parents to eat right and 

give their children the right kind of food. Nutrient-

dense foods such as fruits and vegetables should 

be encouraged, while calorie-dense foods such as 

unhealthy snacks, sugary beverages, and fried 

foods should be discouraged. 
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