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ABSTRACT: 
Nutritional status, eating habits, and physical activity are important factors in determining health. The rapidly increasing burden of chronic diseases is a key determinant of global public health. This study was conducted to assess the nutritional status, physical activity, dietary pattern, and risks factors associated with chronic diseases among adults residing in Igabi Local Government Area, Kaduna State Nigeria. A cross sectional study was conducted among 230 adults between the ages of 19-65 years. Appropriately validated semi structured questionnaire was used to collect data on the physical activity and dietary habits of the respondents. The study population comprised 121 (52.61%) females and 109 (39%) males. The body mass index (BMI) showed that (13.5%) of the respondents were overweight while (38%) of the study population have class I, class II or class III obesity. About 65 (61.9%) women and 40 (38.1%) men have a waist circumference that is above the normal range. About 90.2%, 54.3% and 41.3% consumed cereal, tubers and meats respectively with 70.1% of the study population not 
diversified in their diet. The level of physical activity of the respondents was high as recorded by 20% for inactivity, 34% minimal activeness and 45.7% hepa active. More of the respondent had normal blood glucose level (77%), total cholesterol (96.9%), HDL (90%) and LDL (98.7%), and while significant proportion (47.7%) were found to have a prehypertensive blood pressure. Significant relationship (P<0.05) was observed between dietary diversity and cholesterol, blood pressure, HDL and plasma albumin. While BMI was significantly related with only blood glucose and LDL, waist circumference was found to be significantly associated with blood glucose, cholesterol, and plasma albumin. The study shows that numerous risk factors including dietary change, insufficient consumption of fruits and vegetables, and physical activity raise the risk of chronic diseases.  
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BACKGROUND
Chronic diseases are a growing concern in Nigeria (Oluwasanu et al., 2023), and understanding the unique factors contributing to these diseases in Igabi LGA can lead to targeted public health interventions. This research has the potential to reduce the burden of chronic diseases, ultimately improving the health and well-being of the local population. 
A thorough understanding of the local prevalence of risk factors for chronic diseases is essential for effective healthcare planning to ensure that resources are allocated efficiently and that the healthcare system is better prepared to address the emerging health challenges within the Igabi LGA (Goodman et al., 2013).
There is no published comprehensive research that focuses specifically on the nutritional status, physical activity patterns, and risk factors for chronic diseases conducted in Igabi LGA. This research will help fill this gap in the literature, providing valuable insights for the region and contributing to the overall body of knowledge regarding chronic diseases in Nigeria.
This research is designed to cater to the specific characteristics of Igabi Local Government Area, recognizing that regional factors can significantly influence nutritional status, physical activity, and the prevalence of chronic diseases. Localized approach ensures that interventions and policies are pertinent to the target population (Mansuri and Rao, 2012).
Numerous researchers have asserted over the past 20 years that traditional foods are healthier and excellent sources of micronutrients (Hassoun et al., 2022). Therefore, there is an ardent need to study local people's eating habits and evaluate their health as this will be instrumental in planning policies and understanding trends to lower and manage diseases of affluence.
METHODS
This study was a community based crossed sectional study conducted among 230 adults between the ages of 19-65 years. A validated semi structured questionnaire, International physical activity Questionnaire (IPAQ-short form) and food frequency questionnaire (FFQ) was used to collect data on socioeconomic characteristics, physical activity, and dietary habits of the respondents respectively. Standard anthropometric techniques were used to determine height and weight (Isak, 2006) waist circumference was measured as described by WHO 2010 using a flexible graduated tape. An automatic validated device (OMRON M5-Iw) and a larger cuff were used to measure the diastolic and systolic blood pressure on the left arm of obese subjects. A glucometer was used to measure the random blood sugar levels. (Accu-Check active). The serum HDL-C (high density lipoprotein cholesterol) concentration was estimated using the method of Burstein et al. (1970) using reagent kits that were procured. The serum low-density lipoprotein cholesterol (LDL-C) concentrations were calculated according to Friedewald et al. (1974). The Bromocresol Green (BCG) method, as described by Doumas et al., (1971) was used to measure the levels of serum albumin.
The sample size (230) for the study was obtained using the (Thrusfield, 2005) conventional formula:

n = Z2pq
       d2
Where: n = the desired sample size, Z= the standard normal deviation, usually set at 1 .96 P = the proportion in the target population having the particular trait or prevalence. Q= prevalence and D = degree of accuracy desired, usually set at 0.05

Data collection
Data was collected and analysed using IBM SPSS for windows, version 25. Descriptive Statistics was used to display data in frequencies and percentages. Chi square statistics was used to assess the association between variables. P-values less than 0.05 were considered significant.
A validated semi structured questionnaire was administered to 230 adult respondents between the age of 19-65 residing in Igabi LGA Kaduna state and 100% of the sample size was used for the analysis.

Socio-demographic and socio-economic characteristics
Trained interviewers used an administered questionnaire to gather social and demographic data from participants, including their age, sex, marital status, religion, tribe, level of education, and employment status. Both current drug use and past medical conditions like diabetes were noted.

Measurement of weight and Height
Standard anthropometric techniques were used to determine height and weight (Isak, 2006). The subjects were asked to stand straight up against a mounted stadiometer as we measured their height in bare feet to the nearest 0.1 centimetre (cm). Participants were measured while wearing light clothing on a UNICEF SECA scale to determine weight to the nearest 0.1 kilogramme (kg). By comparing the obtained values to the standard ranges for adults' Body Mass Index (BMI) and taking the average, the level of malnutrition was determined by calculating the BMI using the formula. BMI = weight (kg) / Height (m2).

Measurement of waist circumference
The hip bone's top and bottom were measured and located in accordance with the procedures described by WHO (2011) using a flexible double-graduated tape that was measured to the nearest 0.1 cm. (level of the umbilicus). Prior to the tape being placed in the middle of the identified points and the measurement being taken, participants were instructed to exhale normally.

Measurement of High Blood Pressure and Heart Rate
An automatic validated device (OMRON M5-Iw) and adult size cuff was used for the study. For participants with obesity, a larger size cuff was used to measure the diastolic and systolic blood pressure on the dominant upper arm of obese subjects. The elbow was on the heart's plane, and the arm was supported. The length of the size cuff was 80% of the upper arm's circumference. The stethoscope bell was lightly pressed over the brachial artery just below the lower edge of the cuff as the cuff was wrapped around the upper arm, rapid inflation of the cuff to 180 mmHg and slow deflation of the cuff (3 mmHg per second). Then the stethoscope was used to listen while monitoring the sphygmomanometer. First korotkoff sound was taken as systolic blood pressure and fifth korotkoff sound was used for diastolic blood pressure. A second round of measurements was taken after 20 minutes of the initial recording of the pressure, and the average was computed.

Measurement of Blood Glucose Level
A glucometer was used to measure the random blood sugar levels. (Accu-Check active). The participant’s blood sample was taken by lancing the fingertip and leaving it on the reagent-coated paper strip. The concentration is then calculated using a portable reflectance metre designed for the reagent strip.
Estimation of Lipid Profile
Blood sample (3ml) was taken from each participant; the samples were frozen in containers and transported for analysis. Blood samples were immediately centrifuged where appropriate and analysed for serum albumin, total cholesterol, and HDL-cholesterol.
Estimation of serum high density Lipoprotein cholesterol 
The serum high density lipoprotein cholesterol (HDL-C) concentration was estimated using the method of Burstein et al. (1970).
Estimation of Serum Total Cholesterol
Using a test kit purchased from Agape Diagnostic, Switzerland, and the serum total cholesterol concentrations were estimated using the enzymatic method of Allain et al. (1974).


Estimation of Serum Triacylglycerol (TAG)
The serum triacylglycerol (TAG) concentration was estimated using the method of Trinder (1969).
Estimation of Serum Low Density Lipoprotein Cholesterol
The serum low-density lipoprotein cholesterol (LDL-C) concentrations were calculated according to Friedewald et al. (1974).
Estimation of Serum Albumin
The Bromocresol Green (BCG) method, as described by Doumas et al., (1971) was used to measure the levels of serum albumin. 
Dietary Pattern
The Food Frequency Questionnaire was administered to subjects who agreed to participate in the study. The subjects' dietary information was collected using an unquantified food frequency questionnaire (FFQ). The frequency of eating different types of food was categorised into four groups: 7 or more times, 4 to 6 times, 2 to 3 times, and 1 or less time per week. The more variety of food groups and frequency they consume the better their dietary adequacy and food consumption diversification.
Physical Activity
The short form international physical activity questionnaire (2004) Revised Standard Version 2.0 was used to measure physical activity. It divided physical activity into three categories: hepa-active, minimally active, and inactive (Forde 2018).
Statistical Analysis
The research employed IBM SPSS Version 25 for Windows to analyse collected data, the dataset was subjected to comprehensive descriptive statistical analysis, with a focus on presenting the data in terms of frequencies and percentages.
To delve deeper into the relationships between the variables within the dataset, the study employed chi-square statistics for assessing associations and dependencies among categorical variables. In order to determine whether there is a statistically significant relationship between variables, allowing for valuable insights into potential associations or correlations. A threshold of less than 0.05 was chosen to define significance. This means that if the p-value associated with a particular test was less than 0.05, the relationship between the variables was considered statistically significant, signifying a departure from randomness or chance. This stringent significance level helps ensure the reliability and validity of the findings, highlighting the robustness of the statistical analysis conducted in this study.




RESULTS

Sample Characteristics
The characteristics of the participants residing in Igabi LGA is shown in Table 1 showing one hundred and twenty (52.2%) of the study participants were between the ages of 30 – 39 years, sixty (26.1%) were between 40 – 49 years, 38 (16.5%) were 20 – 29 years of age while 12 (5.2%) of the respondent were above 49 years. The population comprises of 121 (52.6%) males and 109 (47.4%) females, with majority (88.3%, n=203) being Muslims and 27 (11.7) being Christians. Regarding the marital status of the participants 190 (82.6%) were married, 30 (13.1%) were single and 10 (4.3%) were divorced. More than half of the participants (55.2%) were Hausa by tribe with 49 (21.3%) of the participants being Fulani and 35 (15.2%) and 19 (8.3%) are Yoruba and Ebira tribe respectively. With regards to the level of education, the table shows that more of the participants 95 (41.3%) attained secondary educated while 45 (19.6%) each had tertiary and Islamic educated, whereas, 30 (13%) had primary school education while informal education was attained by 15 (6.5%) of the respondent. Occupational distribution shows that majority 65 (28.2%) of the respondents were farmers, followed by unemployed and business people, this can be seen with a record of 40 (17.4%) each.  Civil servants constituted 39 (17%) of the study population while those doing menial jobs were the least frequent among the participants with 16 (7%).



	Socio-Demographic Characteristics
	Frequency

	Percentage (%)

	Age 
	18-29 Years
	38
	16.5

	
	30-39 Years
	120
	52.2

	
	40-49 Years
	60
	26.1

	
	above 49 Years
	12
	5.2

	
	
	
	

	Sex 
	Male 
	121
	52.6

	
	Female 
	109
	47.4

	
	
	
	

	Religion 
	Islam
	203
	88.3

	
	Christianity
	27
	11.7

	
	
	
	

	Marital Status
	Single 
	30
	13.1

	
	Married 
	190
	82.6

	
	Divorced
	10
	4.3

	
	
	
	

	Tribe 
	Hausa
	127
	55.2

	
	Fulani
	49
	21.3

	
	Yoruba
	35
	15.2

	
	Ibira
	19
	8.3

	
	
	
	

	Educational Level 
	Informal 
	15
	6.5

	
	Islamic 
	45
	19.6

	
	Primary 
	30
	13

	
	Secondary 
	95
	41.3

	
	Tertiary 
	45
	19.6

	
	
	
	

	Occupation 
	Unemployed
	40
	17.4

	
	Farmers 
	65
	28.2

	
	Self-employed
	30
	13

	
	Menial jobs
	16
	7

	
	Business 
	40
	17.4

	
	Civil servants
	39
	17


Table 1 Socio-demographic characteristics of the respondents among participants residing at Igabi local government area, Kaduna state (n=230)





































Nutritional Status of the Respondent 
The body mass index (BMI) of the respondent as presented in Table 2 shows that both males and females’ respondents were within the normal range of the body mass index (BMI) classification as reported with a value of 60 (49.9%) for males and 40 (36.7%) for females. Whereas, 32 (26.4%) of the males and 10 (9.2%) females were underweight. Over 38.3% of the adult population in Igabi LGA are either overweight or obese and 18.3% are underweight.

Waist circumference distribution by sex of respondents as presented in Table 3 indicate that 81 (64.8%) men and 44 (35.2%) females were within the normal range of the waist circumference (i.e., not at risk) while 65 (61.9%) women and 40 (38.1%) men were above the cut-off value.


Table 2 Body Mass Index (BMI) of Respondents Residing in Igabi LGA of Kaduna State, Nigeria (n=230)
	BMI Classification
	Male(n=121) 
n(%)
	Female(n=109) 
n(%)
	Total (n=230)
n(%)

	Underweight (BMI < 18.5)
		32(	26.4)
	10(9.2)
	42(18.3)

	Normal (BMI =18.5 – 24.99)
	60(49.9)
	40(36.7)
	100(43.5)

	Overweight (BMI =25.0-29.99)
	11(9.1)
	20(18.3)
		31(	13.5)

	Class I obesity (BMI = 30.0 – 34.99)
	10(8.3)
	25(23)
	35(15.2)

	Class II obesity (BMI = 35.0 – 39.99)
	5(4.1)
	9(8.3)
	14(6.1)

	Class III obesity (BMI ≥ 40.00)
	3(2.5)
	5(4.6)
	8(3.5)





Table 3 Waist Circumference Distribution by Sex among Study Population in Igabi LGA of Kaduna State, Nigeria (n=230) 
	Waist circumference Classification
	Frequency
	Percentage

	Male (n=121) Female (n=109)
	
	

	Normal (Not at risk)
	
	

	Men (≤ 102cm)
	81
	64.8

	Women (≤88cm)
	44
	35.2

	Total 
	125
	100

	Above (At risk of Disease)
	
	

	Men (> 102cm)
	40
	38.1

	Women(>88cm)
	65
	61.9

	Total 
	105
	100



Dietary Pattern


Frequency of food consumption by the study population is shown in Table 4. Showing that 46 (20%) of the respondent consume milk & dairy products group about 1 time per week, 93 (40.4%) consume the group one to three times per week, 52 (23%) consumes the group four to six times/week, 36 (16%) consume the food group more than 6 times per week. Meat, fish and poultry group was consumed 1 time per week, 1 -3 times per week, 4-6 times/week and above 6 times per week by 15.7%, 20.4%, 24% and 40% respectively. Consumption of eggs group was 20.4% once per week, 41.3% one to three times per week, 22.6% four to six times per week and 15.7% more than six times a week. Consumption of Legumes was 15.2% once per week, 42.6% one to three times per week, 22.6% four to six times per week and 19.6% more than six times a week. Whereas fruits and vegetables groups consumption once per week, 1 – 3 times a week, 4 – 6 times a week and more than 6 times a week were 12.6%, 27.8%, 39.6% and 20% respectively for fruits and 14.8%, 19.6%, 41.7% and 24% respectively for vegetables. 
Generally, the results shows that, root and tubers group and also cereal and grains group were the most consumed food among the study population. 
Figure 1 is the result of the 24 hours dietary recall of the food consumed by the respondents, the result indicate that cereal and grains was the most consumed as can be seen with a record of 90.3%, this is followed by root and tubers (54.3%), Fish and poultry (41.3%), vegetables 20.8% and soft drinks 19.1%,  while others: legumes, Eggs, fruits, milk and milk product, confectionary, coffee and tea and vitamin supplement were consumed by 18.2%, 17.2%, 17.1%, 13.9%, 11.5%, 10.1% and 1.1% respectively.
Dietary diversity as presented in Figure 2 is the result of the food group’s consumption. A respondent is considered dietary diversified if consumed at least 4 food groups from the major food groups (Milk & Dairy Products, Meat, Fish & Poultry, Eggs, Legumes, Fruits, Vegetables, Roots and tubers and Cereals and Grains) as specify by WHO 2010. From the figure above majority of the respondent were not dietary diversified as can be seen with the record of 70.1%. 



Table 4 Food groups consumption frequency among respondents residing at Igabi local government area, Kaduna state
	Food Groups            (n=230)
	≤ 1 time/week 
(Frequency %)
	1-3 times/week
(Frequency %)
	4-6 times/week
(Frequency %)
	≥6 times/week 
(Frequency %)

	Milk and Dairy Products
	     (46) 20
	(93) 40.4
	(53) 23
	(38) 16.5

	Meat, Fish, and Poultry
	(36) 15.7
	(47) 20.4
	(55) 24
	(92) 40

	Eggs
	(47) 20.4
	(95) 41.3
	(52) 22.6
	(36) 15.7

	Legumes
	(35) 15.2
	(98) 42.6
	(52) 22.6
	(45) 19.6

	Fruits
	(29) 12.6
	(64) 27.8
	(91) 39.6
	(46) 20

	Vegetables 
	(34) 14.8
	(45) 19.6
	(96) 41.7
	(55) 24

	Roots and tubers
	(38) 16.5
	(46) 20
	(56) 24.7
	(135) 58.7

	Cereals and Grains
	(4) 1.7
	(36) 15.6
	(65) 28.3
	(125) 54.3

	Confectionery 
	(57) 24.7
	(93) 40.4
	(46) 20
	(34) 14.8

	Soft Drinks
	(78) 34.3
	(65) 28.3
	(48) 20.4
	(39) 17

	Coffee and Tea
	(98) 42.6
	(57) 24.8
	(49) 21.3
	(26) 11.3

	Miscellaneous
	(195) 84.8
	(18) 7.8
	(11) 4.8
	(6) 2.6




Figure 1 24 Hours Dietary Recall of Food Group Consumed by the Respondents at Igabi LGA, Kaduna state, Nigeria







Figure 2 Dietary Diversity Score Distribution of the Respondents residing at Igabi LGA, Kaduna State, Nigeria




Physical Activity of Study Population
The physical activity of the study population is shown in Figure 3. Majority of participants 45.7% were hepa active, this is followed by the participants whose level of physical activity is within the minimally active category 34.3% (39.7% male and 34.3% female) while participants that are inactive regarding their level of physical activity were 20% (29.4% female and 11.6% males).



Figure 3 Level of physical activity distribution among the respondents residing in Igabi LGA, Kaduna state, Nigeria



















Risk Factors Associated to Chronic Diseases among Study Population

Table 5 shows the distribution of risk factors of chronic diseases among the respondents. From the table majority 177 (77%) had a Fasting Blood Glucose level at normal range ≤ 100mg/dL (5.6mmol/L) while 53 (23%) were Hyperglycaemic ≥ 126mg/dL (7.0mmol/L). However, almost half of the respondents were Prehypertension (> 120/80) as can be seen with a record of 109 (47.4%) while others 73 (31.7%), 39 (17%) and 9 (4%) were normal (120/80), Mild hypertensive (>140/90) and Severe hypertensive (>160/100) respectively.
With respect to cholesterol 221 (96.9%) were at normal range (3.5 – 6.1mmol/L) while 9 (4%) were Hypercholesteraemic (> 6.2mmol/L). HDL and LDL record show that most of the respondents were within the normal range, 207 (90%) for HDL and 227 (98.7%) for LDL. Concerning the plasma albumin level, 174 (75.7%) were at the normal range, 32 (13.9%) recorded low serum albumin while 24 (10.4%) had high serum albumin. 


Table 5 Distribution of Risk Factors of Chronic Diseases among Respondents in Igabi Local Government Area, Kaduna State

	Risk Factors of Chronic Diseases
	Frequency
	Percentage

	Fasting Blood Glucose
	Normal ≤  100mg/dL (5.6 mmol/L)
	177
	77

	
	Hyperglycemia ≥ 126mg/dL (7.0 mmol/L)
	53
	23

	
	
	
	

	Cholesterol
	Normal (125–200 mg/dL)
	221
	96.9

	
	Hypercholesteremia (> 200 mg/dL) 
	9
	4

	
	
	
	

	Blood pressure 
	Normal 120/80
	73
	31.7

	
	Prehypertension > 120/80
	109
	47.4

	
	Mild hypertension > 140/90
	39
	17

	
	Severe hypertension > 160/100
	9
	4

	
	
	
	

	HDL-C
	Not at risk (≥ 50 mg/dL)
	207
	90

	
	At risk (˂ 40 mg/dL)
	23
	10

	
	
	
	

	LDL-C
	Normal (≤ 100 mg/dL)
	227
	98.7

	
	High LDL (> 130 mg/dL)
	3
	1.3

	
	
	
	

	Plasma Albumin
	Low ˂ 3.5 g/dL
	32
	13.9

	
	Normal 3.5-5.0 g/d/L
	174
	75.7

	
	High > 5.4 g/dL
	24
	10.4


Fasting blood glucose Reference is according to IDF standard, Lipid profile and blood pressure reference is according to AHA/NCEP/ACC standard, while Plasma Albumin Reference is according to WHO guidelines


Association Studies among Adults Residing in Igabi LGA, Kaduna State


Multiple regression analysis predicting the impact of chronic disease risk factors on nutritional status (BMI and Waist circumference) of adults residing in Igabi LGA Kaduna is shown in table 4.6 shows that there is a strong association between dietary pattern, blood pressure and physical activity (p < 0.01). Furthermore, there is a significant (p < 0.05) between nutritional status with plasma albumin, HDL, and fasting blood glucose.



Table 6 Multiple Regression analysis predicting the impact of chronic disease risk factors on nutritional status (BMI and Waist circumference) of Adults Residing in Igabi LGA Kaduna

	Model Predictors
	Nutritional Status

	
	BMI
	Waist Circumference

	Dietary
	-0.368(-0.304--0.158)**
	-0.271(-0.248--0.092)**

	Plasma Albumin
	0.031(-0.173-0.307)*
	0.069(-0.094-0.387)

	Cholesterol (mg/dl)
	0.015(-0.185-0.21)
	0.074(-0.151-0.279)

	Triglycerides (mg/dl)
	0.205(0.014-0.395)*
	0.147(-0.043-0.336)

	HDL Cholesterol (mg/dl)
	-0.122(-0.148--0.001)*
	-0.089(-0.126-0.018)

	LDL cholesterol (mg/dl)
	-0.093(-0.185-0.054)
	-0.121(-0.219-0.048)

	Blood pressure 
	0.44(0.157-0.284)**
	0.506(0.186-0.321)**

	Fasting Blood Glucose
	0.184(0.042-0.183)*
	0.178(0.039-0.18)*

	Physical Activity
	0.536(0.013-0.026)**
	0.533(0.013-0.025)**

	
	
	

	F
	17.1153
	14.228

	P
	0.0000019
	0.0000001

	R square
	0.731
	0.772








Association between Dietary Diversity and Anthropometry Indices among Adults Residing in Igabi LGA
Association between dietary diversity and anthropometry indices is shown in Table 7 where there is a significant association between BMI group and dietary diversity, in that participant with normal BMI had significantly more dietary diversification compared to participant with BMI in the overweight group. Chi-test statistic, p=0.021.
Association between Risk Factors of Chronic Diseases and Dietary Diversity among Adults residing in Igabi LGA Kaduna
The association between Risk Factors of Chronic Diseases and Dietary Diversity of Respondents as shown in Table 8, revealed significant relation with only cholesterol, Blood pressure and HDL. The respondent with a cholesterol level at normal range (16.7%) were more likely (p=0.03) to be the one who diversified their diet than those with hypercholesteremia (11.7%). This is also the same with Blood pressure, the participant with normal blood pressure (20%) were more diversified in their diet than the prehypertension (18.2%) and severe hypertension (10%) at p=0.041. For HDL the respondents with normal HDL (27.3%) were more likely to be diversified in their diet than the once with high HDL (7.3%) at p=0.001. Also, for plasma albumin those who diversify their diet were at normal range (24.8%) than the once who at high (20.0%) and low plasma albumin (6.3%) at p=0.01.

Association between Risk Factors of Chronic Diseases and Physical Activity among Adults Residing in Igabi LGA
The association between risk factors of chronic diseases and physical activity is shown in Table 9, revealed a significant association with fasting blood glucose, blood pressure, LDL and plasma albumin. The respondents who were hyperglycaemic (31.3%) were more likely (p=0.044) to be inactive than those with normal blood glucose level (25%).  The participants with Mild and severe hypertension were more likely (p=0.031%) to be inactive than those who were normal and prehypertensive (40% and 27.3% respectively). Also, significant portion of those with high LDL (40%) were more likely to be the inactive respondents as can be seen with p=0.04.
Association between Dietary Diversity and Socio-Demographic Characteristics among adults residing in Igabi LGA
Association between dietary diversity and socio-demographic characteristics is presented in Table 10, the result of the association revealed that Age, Sex, Educational Level and Occupation were the socio-demographic characteristics that were significant with dietary diversity. The respondent above the age of 49 with a record of 64% were more likely (p=0.006) to be diversified in their diet than other age groups 40 – 49 years (23.7%), 30 – 39 years (21.1%) and 20 – 29 years (11.3%). According to sex, males (46.9%) were more dietary diversified compare to the females (30.5%) using chi-square statistical test at a significant level of p=0.03. Also, significant portion (27.5%) of the tertiary educated adults in the study were more dietary diversified than the secondary (23.3%), primary (11.2%), Islamic (16.7%) and informal educated (10.4%) adult at a p=0.003. Likewise, civil servants (34.2%) were more diversified than the Self-employed (24%), farmers (23.1%), Business (22%) and menial jobs (15.2%) respondents.
Association between Risk Factors of Chronic Diseases and BMI among Adults Residing in Igabi LGA 
Table 11 show the association between risk factors of chronic diseases and BMI of the respondents. In the table Blood pressure and LDL were the only significant risk factors at a significant level of p=0.001 and p=0.033 respectively. This indicates that mid and severe hypertensions (69.2% and 64.9% respectively) were more overweight than prehypertension and normal respondents (58.7% and 49.9% respectively). Also, the respondents with high LDL (47.9%) were more overweight than the respondent with normal (44.9%) LDL.
Whereas for marital status, the respondents who were married were more likely (p=0.049) to have a higher HDL level than the divorced (8.3%) and the singles (7.5%). Significant proportion of the respondent who were secondary and tertiary educated (30.0% and 27% respectively) were more likely (p=0.033) to have high HDL than the Informal, Islamic and primary educated as can be seen with a record of (13%, 9.7% and 7.5% respectively).

Association between Risk Factors of Chronic Diseases and Waist Circumference among Adults Residing in Igabi LGA

As shown in Table 12 the association between the risk factors of chronic diseases and waist circumference of the respondents was significant with Posprandial Blood Glucose, cholesterol and plasma albumin. At level of significance of p=0.001, those with hyperglycaemia (93.0%) were more likely to be above the normal waist circumference range than the respondents with normal blood glucose level (75%). Also, those with hypercholesteremia (88.9%) were more likely to be above the normal range of waist circumference than those with normal cholesterol level at p=0.032. For plasma albumin, significant proportion of those with low albumin had above the normal range of waist circumference measurement than those who record high and normal (88.6% and 87.3% respectively). (p =0.04)




Table 7 Association between anthropometry indices and dietary diversity of respondents residing at Igabi LGA, Kaduna State, Nigeria
	Anthropometry
	Diversify
	Not Diversify
	Chi-square Test

	
	%
	%
	p-Value

	BMI 
	
	
	

	Underweight (BMI < 18.5)
	4.2
	95.8
	0.021*

	Normal (BMI =18.5 – 24.99)
	39.9
	60.1
	

	Overweight (BMI =25.0-29.99)
	9.8
	90.2
	

	Class I obesity (BMI = 30.0 – 34.99)
	1.3
	91.7
	

	Class II obesity (BMI = 35.0 – 39.99)
	1.1
	97.9
	

	Class III obesity (BMI ≥ 40.00)
	2.5
	97.5
	

	
	
	
	

	Waist circumference Classification
	
	
	

	Normal (Not at risk)
	31.4
	68.6
	0.001*

	Above (At risk of Disease)
	13.2
	86.8
	 






Table 8 Association of Risk Factors of Chronic Diseases and Dietary Diversity of Respondents in Igabi Local Government Area, Kaduna State
	Risk Factors of Diseases
	Dietary Diversity

	
	Diversified
	Not diversified
	Chi-square

	
	%
	%
	p-value

	Fasting Blood Glucose

	Normal  ≤  100mg/dL (5.6mmol/L
	18.8
	81.3
	0.051

	Hyperglycaemia ≥ 126mg/dL ( 7.0mmol/L)
	0.0
	100.0
	 

	Cholesterol

	Normal (125–200 mg/dL)
	16.7
	83.3
	0.03*

	Hypercholesteremia (> 200 mg/dL)
	11.7
	88.3
	 

	Blood pressure

	Normal 120/80
	20.0
	80.0
	0.041*

	Prehypertension > 120/80
	18.2
	81.8
	 

	Mild hypertension > 140/90
	0.0
	100.0
	 

	Severe hypertension > 160/100
	10.0
	90.0
	 

	HDL

	Not at risk (≥ 50 mg/dL)
	27.3
	72.7
	0.001*

	At risk (˂ 40 mg/dL)
	7.3
	92.7
	 

	LDL

	Normal (≤ 100 mg/dL)
	25.0
	75.0
	0.073

	High LDL (> 100 mg/dL)
	20.0
	80.0
	 

	Plasma Albumin

	Low ˂ 3.5 g/dL
	6.3
	94.7
	 

	Normal 3.5-5.0g/dL
	24.8
	74.2
	0.011*

	High   > 5.4 g/dL  
	20.0
	80.0
	 


*Significant at p<0.05



Table 9 Association of Risk Factors of Chronic Diseases and Physical Activity of Respondents in Igabi Local Government Area, Kaduna State
	Risk Factors of Diseases
	Level of Physical Activity
	 

	
	Inactive
	Minimally Active
	Hepa Active
	Chi-square

	
	%
	%
	%
	p-value

	Fasting Blood Glucose
	Normal  ≤  100mg/dL (5.6mmol/L)
	25.0
	50.0
	25.0
	0.044*

	
	Hyperglycaemia ≥ 126mg/dL ( 7.0mmol/L)
	31.3
	50.0
	18.8
	

	Cholesterol
	Normal (125–200 mg/dL)
	38.9
	38.9
	22.2
	0.132

	
	Hypercholesteremia (> 200 mg/dL)
	0.0
	100.0
	0.0
	

	Blood pressure
	Normal 120/80
	40.0
	60.0
	0.0
	0.031*

	
	Prehypertension > 120/80
	27.3
	54.5
	18.2
	

	
	Mild hypertension > 140/90
	50.0
	31.3
	18.8
	

	
	Severe hypertension > 160/100
	50.0
	50.0
	0.0
	

	HDL-C
	Not at risk (≥ 50 mg/dL)
	100.0
	0.0
	0.0
	0.09

	
	At risk (˂ 40 mg/dL)
	36.4
		54.5	
	9.1
	

	LDL-C
	Normal (≤ 100 mg/dL)
	0.0
	75.0
	25.0
	0.04*

	
	High LDL (> 100 mg/dL)
	40.0
	50.0
	10.0
	

	Plasma Albumin
	Low ˂ 3.5 g/dL
	21.0
	59.0
	20.0
	0.103

	
	Normal 3.5-5.0g/dL
	12.2
	44.8
	33.0
	

	
	High   > 5.4 g/dL  
	50.0
	50.0
	0.0
	 


*Significant at p<0.05





Table 10 Association between Socio-Demographic Characteristics and Dietary Diversity 	among Participants Residing at Igabi Local Government Area, Kaduna State
	Socio-Demographic Characteristics
	Diversify
	Not Diversify
	Chi-square Test

	 
	%
	%
	p-Value

	AGE (Years)
	
	
	

	20-29
	11.3
	88.7
	0.006*

	30-39
	21.1
	78.9
	

	40-49
	23.7
	76.3
	

	Above 49 
	64
	36
	

	SEX 
	
	
	

	Male 
	46.9
	53.1
	0.03*

	Female 
	30.5
	69.5
	

	RELIGION 
	
	
	

	Islam
	43.2
	56.8
	

	Christianity
	42.6
	57.4
	

	MARITAL STATUS
	
	
	

	Single 
	45.1
	54.9
	0.09

	Married 
	23.1
	76.9
	

	Divorced
	24.2
	75.8
	

	TRIBE 
	
	
	

	Hausa
	31.2
	68.8
	0.132

	Fulani
	30.8
	69.2
	

	Yoruba
	39.0
	61.0
	

	Ibira
	42.2
	57.8
	

	EDUCATIONAL LEVEL 
	
	
	

	Informal
	10.4
	89.6
	0.03*

	Islamic 
	16.7
	83.3
	

	Primary 
	11.2
	88.8
	

	Secondary 
	23.2
	76.8
	

	Tertiary
	27.5
	72.5
	

	OCCUPATION 
	
	
	

	Unemployed
	11.1
	88.9
	0.001*

	Farmers 
	23.1
	76.9
	

	Self-employed
	24
	76
	

	Menial jobs
	15.2
	84.8
	

	Business 
	22
	78
	

	Civil servants
	34.2
	65.8
	 


*Significant at p<0.05






Table 11 Association of Risk Factors of Chronic Diseases and BMI of Respondents in Igabi Local Government Area, Kaduna State
	Risk Factors of Diseases
	BMI

	
	Underweight
	Normal
	Overweight
	Chi-square

	
	 %
	 %
	 %
	p-value

	Fasting Blood Glucose
	Normal (6.0-9.0 mmol/L)
	24.0
	41.2
	34.8
	0.071

	
	Hyperglycemia (> 9.0 mmol/L)
	6.3
	33.1
	60.7
	

	Cholesterol
	Normal (3.5 – 6.1 mmol/L)
	22.1
	34.0
	43.9
	0.062

	
	Hypercholesteremia (> 6.2mmol/L)
	23.0
	42.0
	35.0
	

	Blood pressure
	Normal 120/80
	23.1
	27.0
	49.9
	0.001*

	
	Prehypertension > 120/80
	18.2
	23.1
	58.7
	

	
	Mild hypertension > 140/90
	9.1
	21.7
	69.2
	

	
	Severe hypertension > 160/100
	10.0
	25.1
	64.9
	

	HDL
	At risk 1.0-1.5 mmol/L
	14.5
	25.0
	60.5
	0.15

	
	Normal ˂ 1.6 mmol/L
	25.0
	23.9
	51.1
	

	LDL
	Normal 2.6-4.9 mmol/L
	21.1
	34.0
	44.9
	0.033*

	
	High LDL > 4.9 mmol/L
	16.8
	35.3
	47.9
	

	Plasma Albumin
	Low ˂ 3.5 mmol/L
	17.9
	34.0
	48.1
	0.053

	
	Normal 3.5-0.55 mmol/L
	22.7
	41.4
	35.9
	

	
	High > 0.55 mmol/L
	21.4
	40.1
	38.5
	 


*Significant at p<0.05




Table 12 Association of Risk Factors of Chronic Diseases and Waist Circumference of 	Respondents in Igabi Local Government Area, Kaduna State
	Risk Factors of Diseases
	Waist Circumference

	
	Normal (Not at risk)
	Above (At risk of Disease)
	Chi-square

	
	 %
	 %
	p-value

	Fasting Blood Glucose
	Normal ≤  100mg/dL (5.6mmol/L)
	25.0
	75.0
	0.001*

	
	Hyperglycaemia ≥ 126mg/dL ( 7.0mmol/L)
	6.3
	93.8
	

	
	
	
	
	

	Cholesterol
	Normal (125–200 mg/dL)
	50.0
	50.0
	0.032*

	
	Hypercholesteremia (> 200 mg/dL)
	11.1
	88.9
	

	
	
	
	
	

	Blood pressure
	Normal 120/80
	40.0
	60.0
	0.09

	
	Prehypertension > 120/80
	18.2
	81.8
	

	
	Mild hypertension > 140/90
	9.1
	90.9
	

	
	Severe hypertension > 160/100
	10.0
	90.0
	

	
	
	
	
	

	HDL-C
	Not at risk (≥ 50 mg/dL)
	18.2
	81.8
	0.065

	
	At risk (˂ 40 mg/dL)
	25.0
	75.0
	

	
	
	
	
	

	LDL-C
	Normal (≤ 100 mg/dL)
	25.0
	75.0
	0.231

	
	High LDL (> 100 mg/dL)
	20.0
	80.0
	

	
	
	
	
	

	Plasma Albumin
	Low ˂ 3.5 g/dL
	7.9
	92.1
	0.04*

	
	Normal 3.5-5.0g/dL
	12.7
	87.3
	

	
	High   > 5.4 g/dL  
	11.4
	88.6
	 


*Significant at p<0.05


DISCUSSION
The majorities of people in the Igabi local government area were young, between the ages of 30 and 39, married, and had at least a secondary education. In terms of occupation, the population was primarily agricultural, with a sizable proportion working in business or performing menial labour. The findings are congruent with Oyekanmi and Moliki's (2021) study in Ogun state, Nigeria, which identified gender disparity as a major challenge to Nigerian poverty reduction efforts utilising egalitarian theory and qualitative approaches.  
Our results show that most male participants (49.9%) and female participants (36.7%) have normal BMIs. But there are significant gender disparities when it comes to obesity and overweight. Gender norms and women's more sedentary lifestyles may be the reason why women are more likely than men to be overweight and to be obese in classes I, II, and III. This result is in line with several other studies that indicate a higher rate of obesity in women. These findings may be explained by a number of factors, including differences in hormones, societal norms, and cultural influences (Smith and Smith, 2020).
Another crucial health metric is waist circumference, which takes visceral fat into account as opposed to body mass index (BMI) and is especially relevant for cases of abdominal obesity. An essential measure for identifying abdominal obesity and the related health risks is the waist circumference. According to measurements of waist circumference, the results of this study indicate that women are more vulnerable than men. An increased risk of heart disease and metabolic disorders has been linked to increasing belly fat. Differences in fat distribution, hormonal effects, and lifestyle choices could all contribute to gender disparities in waist circumference (Jensen et al., 2018). 
Waist circumference and the body mass index (BMI) are often used metrics to evaluate the risk factors associated with obesity and its prevalence. Developing successful public health policies requires an understanding of gender disparities in these variables. Significant gender differences in participants' waist circumference and BMI are found in the study, which begs crucial concerns concerning the causes of these variations and their possible effects on health. The importance of gender-specific strategies in nutritional and public health interventions cannot be overstated. Given that overweight and obesity are more common in women, there may be a greater chance of obesity-related disorders in them, such as diabetes, cardiovascular disease, and some cancers. A multifaceted strategy is needed to address these inequities, taking into account variables like genetics and sociocultural norms, access to healthcare, and physical activity patterns.
A healthy diet that includes a balanced combination of foods high in macronutrients and micronutrients is necessary to attain or sustain optimal health. Regardless of habit, consuming a diversified diet (four or more of the nine food groups) is advised. Appropriate dietary variety is associated with improved nutritional and health status, according scientific research (Arimond et al., 2021). 
Our results show that almost all respondents consume different types of cereal, grains, roots, and tubers. This agrees with the research done in Nigeria by Adeyanju et al. (2023). 
A key factor in establishing one's nutritional status and general health is dietary patterns. The results of this study highlight how common it is for respondents to eat foods made from cereal and grains, roots, and tubers. This begs the question of what nutritional, cultural, and economic variables influence these dietary preferences. Global dietary habits are consistent with the widespread use of cereal and grain-based foods, which are excellent sources of carbohydrates and vital nutrients (Popkin et al., 2012). Determining whether a diet is adequate and identifying possible areas for improvement requires knowledge of the precise ways in which these foods are consumed as well as their nutritional makeup.
Similarly, the findings indicate that almost all respondents consume foods derived from roots and tubers in various forms. Roots and tubers, such as potatoes, cassava, and yams, are important carbohydrate sources in many diets around the world and are commonly utilised as mainstays in various cuisines. It is crucial to assess how these meals are prepared and consumed because this can influence their nutritional value and potential health hazards. These eating habits represent cultural, economic, and nutritional factors that must be considered when creating public health and nutrition programs. Understanding the nuances of these dietary options is crucial for improving overall health and meeting nutritional needs.
The survey shows that adults in Igabi LGA consumed little fruits and vegetables. These results are consistent with research on the food habits of Nigerians carried out by Ashagidigbi et al. (2019). A balanced diet must include fruits and vegetables because they are a great source of vitamins, minerals, dietary fibre, and antioxidants. A increased risk of diet-related chronic diseases, such as cardiovascular disease and several forms of cancer, may result from consuming fewer of these items (WHO, 2015). These tendencies were also noted in surveys conducted in South Africa (Garekae et al., 2020) and Ethiopia (Aweke et al., 2020) regarding the nutritional habits and agriculture of smallholder farmers, both of which attested to their inability to consume sufficient amounts of vegetables and fruits.
Notably, the study finds a significant association between a low level of dietary diversity and a number of health issues, such as obesity, hypercholesteremia, hypertension, high HDL levels, low levels of plasma albumin, and physical inactivity. This highlights the interaction between dietary diversity and a variety of demographic characteristics and health outcomes and provides important information for public health interventions. The study shows a substantial correlation between demographic parameters and food diversity. The factors of age, sex, education, and occupation influence an individual's eating habits. It's possible that younger people and older adults have distinct eating habits and preferences. In a similar vein, work and education might affect dietary choices by influencing access to and knowledge of nutrition (Vézina-Im et al., 2018). 
Insufficient dietary variety can lead to an unbalanced consumption of dietary fats, raising the possibility of high blood pressure and, eventually, hypercholesteremia (Hosseini-Esfahani et al., 2016). Limited variety in the diet can lead to excessive sodium and low potassium levels, both of which are critical minerals that can raise blood pressure (Graudal et al., 2017). On the other hand, inadequate dietary variety might not supply the essential nutrients for preserving ideal levels of high-density lipoprotein (HDL) cholesterol, which could result in elevated HDL levels (Hosseini-Esfahani et al., 2016). Low dietary variety may result in an unbalanced intake of proteins and other vital nutrients, which could raise plasma albumin levels and have a number of negative health effects (Gama and Barbosa, 2016).
Dietary choices are closely tied to an individual's energy levels and motivation to engage in physical activity. A poor diet may negatively affect an individual's exercise routine (Manz, 2010). 
It is essential to comprehend how dietary diversity affects health outcomes and how it relates to demographics in order to enable early intervention and preventative methods aimed at lowering the risk of obesity, hypercholesterolaemia, hypertension, and other health issues. 
Lowering the prevalence of cardiovascular disease has been demonstrated by adopting favourable dietary patterns that are high in nutrients, unsaturated oils, low-fat dairy products, and lean protein, while limiting added sugars, salt, saturated fatty acids, and refined carbohydrates (Hosseini-Esfahani et al., 2018). 
Before beginning antihypertensive medication, it is extremely crucial for people with hypertension to alter their eating habits. The healthy food approach can positively modify stage 1 hypertension (systolic blood pressure 140–159 mmHg/diastolic blood pressure 100–109 mmHg). A decrease in blood pressure can range from approximately −5.5 mmHg for the systolic and −3.0 mmHg for the diastolic, by −7.1 mmHg and −2.6 mmHg, respectively (Cicero and Colletti, 2021). or even lower than the low-fat diet by −10–11 mmHg and −7-8 mmHg, respectively (Davids, 2022).
The bulk of responders to the survey did not appear to be at risk for chronic illnesses. At a significant statistical value of p<0.05, there was a substantial correlation found between inactive physical activity and the risk variables of chronic diseases, including fasting blood glucose, blood pressure, and LDL.
Additionally, at p<0.05 those with waist circumferences above the normal range showed a significant correlation with the risk variables for chronic illnesses (fasting blood glucose, cholesterol, and plasma albumin). This is due to the fact that insulin resistance, which is linked to abdominal obesity, has been linked to higher blood glucose levels and a higher risk of type 2 diabetes (Fox et al., 2007). While it is frequently connected to decreased levels of high-density lipoprotein (HDL) cholesterol, abdominal obesity is also associated with unfavourable lipid profiles, including higher total cholesterol, low-density lipoprotein (LDL) cholesterol, and triglycerides (Després, 2012). 
This confluence of lipid disorders raises the risk of cardiovascular disease and atherosclerosis. Visceral fat, which is more prevalent in abdominal obesity patients, releases inflammatory chemicals and exacerbates insulin resistance and elevated fasting blood glucose levels. The results of the study show a correlation between high plasma albumin levels and an increased waist circumference. This may be a sign of changes in metabolism linked to abdominal obesity. Albumin is one of the metabolic markers known to be impacted by metabolic syndrome, which frequently includes abdominal obesity (Onat et al., 2016). The correlation shown between a higher waist circumference and risk factors for long-term illnesses emphasises how crucial it is to take preventative action against abdominal obesity.
Lifestyle changes like better nutrition and more exercise ought to be encouraged. Based on our findings, there was a statistically significant (p<0.05) association between risk variables and BMI, as well as between blood pressure and LDL-C. This is due to the fact that hypertension, or high blood pressure, is a known risk factor for cardiovascular disease and is associated with a higher BMI (Chrysant, 2015). Increased artery resistance brought on by excess body weight, especially when it involves visceral fat, can raise blood pressure. Unfavourable lipid profiles, such as high LDL-C values, have been linked to high BMI (Lavie et al., 2009). Atherosclerosis and cardiovascular illnesses are at risk due to elevated LDL-C levels, which are a result of disruptions in the breakdown of lipids brought on by excess adiposity.
The relation between BMI and risk factors of chronic diseases has been reported in another study in similar populations by Larsson et al., (2021). Higher levels of cholesterol, including HDL and LDL, have been linked to an elevated BMI, according to other research (Hussain et al., 2019; Stadler et al., 2020). Since people generate free fatty acids, being overweight may have an appetitive impact without necessarily encouraging excessive energy consumption, leading to energy balance and fat accumulation (Ludwig et al., 2022). Healthcare professionals should consider BMI while managing patients because it may have an impact on cardiovascular risk factors. A comprehensive approach to health should involve monitoring, early intervention if necessary, and lifestyle counselling. 
Obesity is one of the main risk factors for chronic illnesses. Obesity and weight increase can result from poor nutritional status, which is defined by an excessive consumption of high-calorie, low-nutrient meals. Eating foods low in fruits and vegetables and rich in harmful fats and refined carbohydrates causes an energy imbalance that eventually results in obesity (Malik et al., 2013). In turn, it is well recognised that obesity increases the risk of diabetes, cardiovascular disease, and some forms of cancer. 
Blood pressure is greatly influenced by dietary decisions, and hypertension is a primary risk factor for chronic cardiovascular illnesses. High blood pressure can result from consuming too much salt, which is frequently linked to a diet heavy in processed and fast food (Mente et al., 2009). Furthermore, insufficient intake of foods high in potassium, like fruits and vegetables,
Diet and nutritional status have a high relationship with diabetes. Type 2 diabetes and insulin resistance can result from diets high in sugar, processed carbohydrates, and saturated fats (Hu et al., 2001). On the other hand, a balanced diet high in fibre, healthy fats, and complex carbohydrates can reduce the risk of diabetes.
Cardiovascular health is significantly impacted by dietary practices. Consuming large amounts of trans and saturated fats, which are frequently found in processed and fried foods, can lead to cholesterol buildup in the arteries, increasing the risk of heart disease and atherosclerosis (Mozaffarian et al. 2016). On the other hand, a diet rich in omega-3 fatty acids found in fish and some plant-based foods can lower the risk of heart disease.
Public health programs that promote eating a varied and balanced diet, with a focus on supporting those who are most sensitive to poor nutrition, are crucial given the association between nutrition and the risk of chronic diseases. The creation and distribution of simply understood dietary guidelines can empower people to choose better foods, hence reducing the risk of chronic illnesses. It's also critical to inform the public about the connection between nutrition and health. As part of the management of chronic conditions, healthcare providers also have a crucial role to play. They should regularly assess their patients' nutritional status and offer individualised dietary advice.


CONCLUSION
This study reveals a significant health concern, with over 38.3% of the adult population classified as either overweight or obese, while 18.3% are underweight, contributing to a heightened prevalence of non-communicable diseases.
Furthermore, the research underscores the importance of nutritional status, dietary patterns, and physical activity in understanding food minimum dietary diversity scores and the prevalence of risk 



factors associated with chronic diseases within this community. These key factors were found to be closely intertwined, highlighting their substantial impact on the health and well-being of the respondents.

Furthermore, the majority of individuals in Igabi LGA appear to engage in moderate and high-intensity physical activities which are a good indication to help them manage the diseases of affluences.
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