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Abstract
Most of the major terminal illnesses suffered by mankind today is nutrition related and that is why human nutrition is a public health concern, because diabetes mellitus is also a health problem linked nutrition; this study determined the effect of nutrition education on the knowledge of body building food needs of diabetic patients in general hospitals in Anambra State. The study had three purpose, research questions and two hypotheses. The six hypotheses were test at 0.05 level of significance. Health belief model guided the study. The design used for the study was quasi-experimental pretest-posttest non control group design, the area of the study was Anambra State using Chukwuemeka Odumegwu Ojukwu Teaching Hospital. The population of the study was 67 diabetic patients; there was no sampling as the population could be managed by the researcher. The instrument for data collection was a knowledge test on the effect of nutrition education (KTENE); the validation of the instrument was determined by the help of three experts. The reliability of the instrument was established by the use Kudder Richard son (K-R20) method which gave a reliability coefficient of 0.60. The data was collected and analysed using SPSS i.e. statistical package for the social sciences version 25. Mean and standard deviation was used to analyse the research questions while ANOVA was used to test the hypothesis at 0.05 level of significant. The results of the study showed that after the nutrition education programme, the diabetic patient’s knowledge of nutritional health needs increased as showed in their mean gain knowledge scores for body building foods. For gender, the male were had a mean gain knowledge in body building, foods also diabetic patients with first degree had more knowledge i.e. mean gain knowledge score more that diabetic patients with less than first degree and postgraduate degrees. Based on the findings it was recommended among others; that there is need for continuous health education on nutrition to help in the frequent use of medications also, government should set policies that reduces
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Introduction
According to World Health Organization (2023), Diabetes is a chronic disease that occurs either when the pancreas does not produce enough insulin or when the body cannot effectively use the insulin it produces. Insulin is a hormone that regulates blood glucose.  WHO (2023) further noted that hyperglycaemia, also called raised blood glucose or raised blood sugar, is a common effect of uncontrolled diabetes and over time leads to serious damage to many of the body's systems, especially the nerves and blood vessels. Erika (2023) stated that there are different types of diabetes; Pre-diabetes, type 1 diabetes type 2 diabetes and gestational diabetes. Pre-diabetes is a condition in which blood glucose levels are too high to be considered normal but not high enough to be labeled diabetes. Pre-diabetes carries a higher risk of future diabetes as well as heart disease; type 1 diabetes (formerly called insulin-dependent diabetes or juvenile-onset diabetes), the body's immune system attacks the insulin-producing cells of the pancreas, and more than 90% of them are permanently destroyed. Type 2 diabetes (formerly called non–insulin dependent diabetes or adult-onset diabetes), the pancreas often continues to produce insulin, sometimes even at higher-than-normal levels, especially early in the disease (Erika, 2023); Gestational diabetes is hyperglycaemia with blood glucose values above normal but below those diagnostic of diabetes. Gestational diabetes occurs during pregnancy; Women with gestational diabetes are at an increased risk of complications during pregnancy and at delivery. These women and possibly their children are also at increased risk of type 2 diabetes in the future (WHO, 2023). ). Nutrition is the study of nutrients in food, how the body uses them, and the relationship between diet, health, and disease (Natalie, 2020). Proper nutrition helps keep energy levels up and protects against many aggregated illnesses and diseases like heart disease, cancer, and diabetes (Mallika, 2024). Mallika also stated that the most basic level, nutrition is about eating a regular, balanced diet. Department of Health and Social Service, (2018); One of the principal aims of nutrition education must therefore be to provide people in rural and urban areas with adequate information, skills and motivation to procure and consume appropriate diets. Nutrition education is a combination of learning experiences designed to teach individuals or groups about the principles of a balanced diet, the importance of various nutrients, how to make healthy food choices, and how both dietary and exercise habits can affect overall well-being. It includes a combination of educational strategies, accompanied by environmental supports, designed to facilitate voluntary adoption of food choices and other nutrition-related behaviors conducive to well-being.
Diabetes is a public health concern due to its prevalence and complications it entails. IDF, (2017) noted that the prevalence of diabetes is growing exponently, and has become one of the significant non-communicable diseases in sub-Saharan Africa. The number of people with diabetes rose from 108 million in 1980 to 422 million in 2014. Prevalence has been rising more rapidly in low- and middle-income countries than in high-income countries.  According to WHO, (2016) noted that globally, 205 million women live with diabetes. In the African region, in 2014, it was estimated that 22.9 percent of men and 38.6 percent of women above the age of 18 were obese. 
Diabetes can also be seen in pregnancy; during pregnancy some women may experience a temporary rise in blood glucose above normal but still below those diagnostic of diabetes commonly referred to as gestational diabetes. Diabetes in pregnancy and gestational diabetes increase the risk of future obesity and type 2 diabetes, as well as complications during pregnancy, labour and delivery including still birth. Diabetes is a major cause of blindness, kidney failure, heart attacks, stroke and lower limb amputation. In 2019, diabetes and kidney disease due to diabetes caused an estimated 2 million deaths also, diabetes is a common condition that affects people of all ages (WHO, 2016). Due to the high rate of death recorded among diabetic patients young and old; male and female, there comes a need to o the cause’s anrganize an educational programme for such group of people. Although, with the high prevalance of the disease, seminars, workshops and conferences are usually organized to sensitize people of the causes and risk factors of diabetes but to the researchers knowledge no special educational programme has been organized privately for the diabetic patient themselves especially in the area of nutritional needs.
Nutrition education provides diabetic patients with correct information on the nutritional value of foods, food quality and safety, methods of preservation, processing and handling, food preparation and eating to help them make the best choice of foods for an adequate diet. The provision of correct information is not in itself a sufficient objective to improve nutrition. Nutritional education plays an important role in influencing healthy food habits. Dietary interventions have proven to be successful in the prevention and management of important lifestyle-related diseases, such as type 2 diabetes. Although diabetes is not a new health problem the prevalence and the lack of proper management of the disease is a major public health issue which needs to be addressed among diabetic patients owing also to the high financial cost of diabetes management, there is need to educate people on the use of diet in managing diabetes which is cost effective. Many media had been used to transfer diabetes education to people like social media platforms and printed media but non within the researchers knowledge has used nutritional education especially using a face to face teaching as a medium among diabetic patient.  Therefore, it is against this backdrop that this study was designed to determine effect of nutrition education on the knowledge of body building food needs of diabetics’ patients in teaching hospitals in Anambra State Nigeria. 
Purpose of the Study 
The purpose of this study was to determine the effects of nutrition education on knowledge of body building food needs of diabetic patients attending teaching hospitals in Anambra State Nigeria. Specifically, the study determined; 
1. mean knowledge scores of the diabetic patients attending teaching hospitals in Anambra State  on consumption of body building food before and after nutrition education. 
2. mean knowledge scores of the diabetic patients attending teaching hospitals in Anambra State on consumption of body building food before and after nutrition education based on their gender.
3. mean knowledge scores of the diabetic patients attending teaching hospitals in Anambra State on consumption of body  building food before and after nutrition education based on their educational levels. 
Research Questions  
The following research question guided the study; 
1. What is the mean knowledge scores of the diabetic patients attending teaching hospitals in Anambra State on consumption of body building food before and after nutrition education? 
2. What is the mean knowledge scores of the diabetic patients attending teaching hospitals in Anambra State on consumption of body building food before and after nutrition education based on their gender? 
3. What is the mean knowledge scores of the diabetic patients attending teaching hospitals in Anambra State on consumption of body building food before and after nutrition education based on their educational levels? 
Hypotheses 
The following hypotheses was formulated and tested at 0.05 level of significance; 
1. There is no significant difference in the mean knowledge scores of the diabetic patients attending teaching hospitals in Anambra State on consumption of body building food before and after nutrition education based on their gender. 
2. There is no significant difference in the mean knowledge scores of the diabetic patients attending teaching hospitals in Anambra State on consumption of body building food before and after nutrition education based on their educational level. 





METHODS 

The design for the study will be quasi-experimental. Specifically, the pre-test-post-test with no control group design.  The area of this study was Anambra State of Nigeria. Anambra State is one of the 36 states of Nigeria and is situated on a generally low elevation on the eastern bank of the River Niger. The population of this study consisted of 67 diabetic Patients, attending Chukwuemeka Odumegwu Ojukwu teaching hospital in Anambra State.  No sampling was done as the entire population was used for the study due to the manageable size of the population. The instrument for data collection was a Knowledge Test on the Effect of Nutrition Education (KTENE).   The test items of the (KTENE) were assessed for reliability using Kuder Richardson 20 statistical method. This was done by administering the test to 20 diabetic patients attending Enugu State University teaching hospital which is outside the researchers’ area of the study. The reliability of the item was analyzed using Kudder Richard (K – R 20) method and the value gotten was 0.60.  The data collected was analyzed using descriptive and inferential statistics. Means and standard deviation was used to answer research questions.  The differences between the pre-test mean and the post-test means was regarded as the mean differences scores. Also, analysis of variance (ANOVA) was used to test the hypotheses at 0.05 level of significance. 
RESULTS
Research Question One
What are the mean knowledge scores of diabetic patients attending teaching hospitals in Anambra state on consumption of body building foods before and after exposure to nutrition education?


Table 1 Mean knowledge and Standard Deviation Scores of Diabetic Patients Attending Teaching Hospitals in Anambra state on Consumption of Body Building Foods Before and after exposure to nutrition education

	Exposure to Nutrition
Education
	N
	Mean
	SD
	MG* 

	Before Exposure(Pretest)
	63
	4.54
	1.20
	
     0.98

	
	
	
	
	

	After Exposure(Posttest)
	63
	5.52
	0.90
	


*Mean Gain
The mean scores displayed in Table 1 shows that the mean knowledge on consumption of body-building foods of diabetic patients attending teaching hospitals in Anambra state before exposure (pre-test) to nutrition education was 4.54 while and the mean knowledge after being exposed to nutrition education (posttest) was 5.52. This indicates a 0.98 increase in knowledge of the consumption of body-building food.  This suggests that there was an increase in knowledge of consumption of body building foods among diabetic patients attending teaching hospitals after receiving nutrition education.
Research Question Two
What are the mean knowledge scores of male and female diabetic patients attending teaching hospitals in Anambra state on consumption of body building foods before and after exposure to nutrition education?



Table 2 Mean knowledge and Standard Deviation Scores of Male and Female Diabetic Patients Attending Teaching Hospitals in Anambra state on Consumption of Body Building Foods Before and after exposure to nutrition education

	Exposure to Nutrition Education
	Male (n=12)
	Female (n=51)

	
		Mean
	SD
	MG
	Mean
	SD
	MG

	Before Exposure(Pretest)
	       4.08


	1.78
	1.34
	4.65
	1.02
	0.90

	
	
	
	
	
	
	

	After Exposure
(Posttest)
	       5.42
	1.24
	
	5.55
	0.81
	



Table 2 shows the mean knowledge of the consumption of body-building foods based on the gender of diabetic patients attending teaching hospitals in Anambra state. While the mean knowledge of male patients before exposure to nutrition education was 4.08, their mean knowledge was 5.42 after the exposure which gave a mean difference of 1.34. On the other hand, the mean knowledge among the female patients before exposure to nutrition education was 4.65 whereas the mean knowledge after exposure was 5.55. This indicates a mean difference of 0.90. The comparison of the mean gain scores of male and female diabetic patients suggests that male diabetic patients had higher gain in the knowledge of the consumption of body-building foods. 
Research Question Three
What are the mean knowledge scores of diabetic patients of different educational levels attending teaching hospitals in Anambra state on consumption of body building foods before and after exposure to nutrition education?

Table 3 Mean knowledge and Standard Deviation Scores of different educational levels of Diabetic Patients Attending Teaching Hospitals in Anambra state on Consumption of Body Building Foods Before and after exposure to nutrition education

	Exposure to Nutrition Education
	<1st Degree(n=25)
	1st Degree (n=34)
	Postgraduate(n=4)

	
	M
	SD
	MG
	M
	SD
	MG
	M
	SD
	MG

	Before Exposure
(Pretest)
	     4.60


	1.35
	
	4.47
	1.13
	
	4.47

	0.96
	

1.05

	
	
	
	0.88
	
	
	1.11
	
	
	

	After Exposure (Posttest)
	    5.48
	0.96
	
	5.58
	0.64
	
	5.52
	1.73
	



The results displayed in Table 3 shows that the before their exposure to nutrition education, diabetic patients with less than 1st degree had mean knowledge of consumption of body building foods of 4.60 and a posttest mean knowledge of 5.48 which indicates a mean gain of 0.88. Those with 1st degree had pretest mean knowledge of 4.47 and a posttest mean knowledge of 5.58 and a mean gain of 1.11 while those with postgraduate qualification had pretest mean knowledge of 4.47 and a posttest of 5.52 which shows a mean gain of 1.05. The mean gain scores indicate that those with 1st degree had the highest mean gain, followed by those with postgraduate education. 
Hypothesis One
There is no significant difference in the mean knowledge scores of diabetic patients attending teaching hospitals in Anambra state on consumption of body building foods before and after exposure to nutrition education.


Table 4 Repeated Measures ANOVA on Mean Knowledge Consumption of Body Building Foods of Diabetic Patients Attending Teaching Hospitals in Anambra by Gender and Educational Level

	Source of Variation 
	
	SS
	df
	MS
	F
	p
	Remark

	Pretest - Posttest 
	
	9.71
	1
	9.71
	8.61
	0.005
	S

	Pretest - Posttest * Gender
	
	0.09
	1
	0.09
	0.08
	0.784
	NS

	Pretest - Posttest * Educational Level
	
	2.38
	2
	1.19
	1.06
	0.353
	NS

	Error
	
	64.00
	57
	1.12
	
	
	



The repeated measures ANOVA results presented in Table 4 show that there was a significant difference in the mean knowledge scores of diabetic patients attending teaching hospitals in Anambra state on consumption of body building foods before and after exposure to nutrition education, F (1, 57) = 8.61, p = 0.005. Since the p-value was less than 0.05 level of significance, the null hypothesis was rejected. 
Hypothesis Two
There is no significant difference in the mean knowledge scores of male and female diabetic patients attending teaching hospitals in Anambra state on consumption of body building foods before and after exposure to nutrition education.
There is no significant interaction between gender and nutrition education on the mean knowledge scores on consumption of body building foods of diabetic patients attending teaching hospitals in Anambra state.
Table 4 presents the results on the interaction between gender and nutrition education on mean knowledge of body-building food consumption among diabetic patients attending teaching hospitals in Anambra. It indicates that there was no significant interaction between gender and nutrition education on the mean knowledge of diabetic patients attending teaching hospitals in Anambra State regarding the consumption of body building foods, F(1,57) = 0.08, p = 0.784. Therefore, the null hypothesis was not rejected since the p-value was greater than 0.05. This suggests that nutrition education benefited both genders equally.
Hypothesis Three
There is no significant difference in the mean knowledge scores of diabetic patients of different educational levels attending teaching hospitals in Anambra state on consumption of body building foods before and after exposure to nutrition education. 
There is no significant interaction between educational level and nutrition education on the mean knowledge scores on consumption of body building foods of diabetic patients attending teaching hospitals in Anambra state.
The results of repeated measures ANOVA presented in Table 4 shows that there was  no significant interaction between diabetic patients’ educational level and nutrition education on their mean knowledge on consumption of body building foods,  F(1,57) = 1.06, p = 0.353. The null hypothesis was not rejected since the p-value was greater than 0.05.  This suggests that diabetic patients of different educational levels benefitted from the treatment.
Knowledge of diabetic patients on consumption of body building foods
The findings on the knowledge of diabetic patients on consumption of body building foods showed that there was an increase in knowledge from what their knowledge was in pretest. This also showed that the health education programme on nutrition had an impact on the diabetic patient’s knowledge of the type of body building foods they are supposed to be taking. The increase in knowledge was because of their exposure to the nutrition education which further added more knowledge to what they had known. The findings of the study was supposed by the findings from the study conducted by Zehalem et al (2017) that nutrition education had a positive effect on the knowledge of the participant used for the study. The study conducted by Fallah et. al (2013) also supported the study showing that after the nutrition education programme that there was a significant improvement in the participants knowledge of nutrition. Also they hypothesis of no significant difference in the knowledge of the diabetic patients on the knowledge of nutrition showed a significant difference in their mean knowledge scores. The null hypothesis was also rejected as there was a significant difference in the pretest and posttest mean knowledge scores. 
The finding of the study when the effect of knowledge was compared between male and female diabetic patient, after the nutrition education the male diabetic patients had higher gain in the knowledge of the consumption of body-building foods more than the female diabetic patients likewise, the findings based on educational levels; the diabetic patients with first degree had the highest mean gain in knowledge after the education programme on nutrition the increase in knowledge although attributed to the effect of the programme but their level of education which the degree programme also gave them the edge above other lower educational levels. The null hypothesis of no significant difference for gender was not rejected; the same as the null hypothesis of no significant difference for education level which was also rejected.
Conclusion 
The findings of the study showed that the diabetic patient after the nutrition education programme had an increase mean gain knowledge of the consumption of body building foods showing that there was a positive effect of the programme on their knowledge. Male diabetic patient had higher mean gain knowledge scores on the consumption of body building foods.  For educational levels the diabetic patients had higher means gain knowledge scores for the consumption of body building foods after the nutrition education programme.
Recommendations
1.	There is need for continuous nutrition education among patients with diabetic to sustain their initial knowledge on the subject matter.
2.	Health care providers should always educate their patient’s especially diabetic patients on the importance of nutrition as their health lies on their eating right.
3.	Government should also help make policy on food price so that 	diabetic patient can afford and have access to quality nutrition. 
REFERENCES

Department of Health and Social Service (2018). Nutrition Education. https://www.dshs.wa.gov/altsa/program-services/nutrition-education. Accessed 29 November 2018

Erika F. Brutsaert (2023), Diabetes Mellitus.

Fallah, f, pourabbas, A, Delpishch A, Versani, Y, and Shadnoush m (2013). Effect of nutrition education on levels of nutritional awareness of pregnant women in western Iran. International Journal of endocrinology and metabolism, 11(8), 175-178.

International diabetes federation (2017) “IDF diabetes Atlas" 8TH edition. International diabetes federation, Brussels. ISBN 978-2-930227-87-4 https:// diabetes atlas.org.


Mallika Marshall, (2024).  Nutrition. https://www.health.harvard.edu/topics/nutrition.


Natalie Butler (2020). What is nutrition, and why does it matter? https://www.medicalnewstoday.com/articles/160774.

WHO (2024). Nutrition. https://www.who.int/health-topics/nutrition#tab=tab 1

World Health Organization (2016) "global Report on diabetes”. https://ideas.org/p/ess/wpaper/idi0553,esociocial sciences.

World Health Organization (2016). Diabetes. htts://www.afro.who.int/health-topics/diabetes

World Health Organization (2023). Diabetes. https://www.who.int/news/room/fact:sheets/detail/diabetes

World Health Organization (2024) ‘Diabetes’. https://www.who.int-health-topics.

Zalalem A, Endershaw, Awoke S., Shiferaw. S, yuugu R (2017) Effects of Nutrition education on pregnancy specifie and blealth Dietary practice autor nutrition knowledge and aumong nong pregnant ↑ Clinics in Mother and child women in Aktis Abba. Journal of clinic Health. Do 10.4172/2090-7214.1002265.




