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ABSTRACT
This study employed Paired observation tests (Friedman test, Kendall concordance and Wilcoxon signed ranked test) to determine if there is any significant difference between glucose intake at different hours of 47 diabetic patients. Based on analysis, the results revealed that the glucose intake after 3 hours have the highest rank of 2.71, follow glucose intake after 3 hours (1.99), and glucose intake after 1 hours (1.30) in that order and there is an overall statistically significant difference between the mean ranks of the glucose intake. Also, there is fair differences among the glucose intake over time and the effect between Glucose intake after 3 hours - Glucose intake after 1 hours is most significant with Z-value (-5.311), follow by Glucose intake after 2 hours - Glucose intake after 1 hours with Z-value (-4.856) and Glucose intake after 3 hours - Glucose intake after 2 hours with Z-value (-3.816), respectively. 
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CHAPTER ONE
INTRODUCTION
1.1 Background to the study
According to the American Diabetes Association’s guideline, a moderate amount of sugar can be incorporated in a healthy diet and sucrose and sucrose-containing food in diabetic individuals need not be restricted because of a concern about aggravating hyperglycemia (Franz et al., 2002). However, different types of sugars may have variable metabolic affects on glycemia (Bantle et al., 1992, Kim et al., 1988 & Liu et al., 1984) and the role of different sugars in the development of type 2 diabetes is yet scarcely studied. Glucose and fructose are natural components of fruits and berries. In addition, a significant proportion of sucrose in sucrose containing foods, especially beverages, is hydrolyzed into glucose and fructose before the product is consumed. Glucose has a glycemic index of 141 compared with white bread (Foster-Powell et al., 2002) and, accordingly, it has been observed that of sugars, glucose best predicted an increase in blood glucose level (Bantle et al., 1983). Glucose intake predicted an increased risk of type 2 diabetes in a large-scale prospective study in American women (Meyer et al., 2000), but the result was not confirmed in another prospective study (Janket et al., 2003). Fructose has been thought to be a safer form of sugar than sucrose due to a lower glycemic response after ingestion. In clinical studies, short-term fructose intake has either improved metabolic control or caused no changes (Gaby, 2005 & Uusitupa, 1994). However, feeding studies in animals have suggested that fructose intake has a detrimental effect on body weight, plasma glucose, and insulin levels and insulin sensitivity, but the long-term effects of fructose intake in relation to insulin activity and sensitivity in human studies are less clear (Elliot et al., 2002). In a few studies, diets high in fructose have led to reduced insulin sensitivity (Beck-Nielsen et al., 1980 & Zavaroni et al., 1980) or decreased plasma glucose levels (Bantle et al., 1986 & Osei and Bosseti, 1989). Dietary fructose intake was associated with the incidence of type 2 diabetes in a large-scale follow-up study in older women (Meyer et al., 2000), but no significant association was observed in another large-scale cohort of women (Janket et al., 2003). Cross-sectional analysis based on Nurses’ Health Studies I and II showed an association between fructose intake and plasma C-peptide concentration (Wu et al., 2004). Data on the long-term effects of different sugars on the risk of type 2 diabetes in healthy individuals are sparse and a major need exists for more research in this area, especially on the role of fructose (Wu et al., 2004).
Afolalu et al. (2020), results shows that there was no statistically significant association between the blood glucose levels of the respondents and their sex (p = 0.183). However, the male respondents had a higher average blood glucose level (5.28 ± 0.61 mmol/L) compared to the female respondents (5.09 ± 0.63 mmol/L). There was also no statistically significant association between the respondents’ blood glucose level and their marital status (p = 0.995). The married and single respondents had very similar average blood glucose levels (5.20 ± 0.62 mmol/L and 5.20 ± 0.67 mmol/L respectively). Table 1 provides details about these associations. Furthermore, there was no statistically significant association between the respondents’ blood glucose levels and their age categories (p = 0.308). Respondents above 50 years had the highest average blood glucose (5.44 ± 0.73 mmol/L), followed by respondents between 36 to 50 years with an average of 5.31 ± 0.58 mmol/L), while respondents between 18 to 35 years had the lowest average blood glucose (5.13 ± 0.62 mmol/L). There was also no statistically significant relationship between the respondents’ blood glucose level and their occupation (p = 0.181). Traders had the highest average blood glucose level (5.32 ± 0.64 mmol/L), followed by crop farmers (5.24 ± 0.61 mmol/L), animal rearers (5.14 ± 0.68 mmol/L) and then the respondents minority occupations such as tailoring and shoemaking had the least blood glucose level (4.79 ± 0.53 mmol/L).
There were no statistically significant association between the respondents’ glucose levels and their diastolic (p = 0.328) and systolic blood pressure (p = 0.207). Respondents with normal blood glucose had a mean diastolic and systolic blood pressure of 85.0 ± 20.7 mmHg and 128.1 ± 9.7 mmHg respectively, while those with blood glucose levels in the pre-diabetes range had mean diastolic and systolic blood pressure of 80.3 ± 17.0 mmHg and 124.6 ± 14.5 mmHg respectively (Afolalu et al., 2020).
[bookmark: _GoBack]According to Afolalu et al. (2020), study revealed that the 0.0% prevalence of diabetes was found in this study community is quite close to the prevalence of 0.8% obtained in a survey by Sabir et al . in a rural community in Northern Nigeria (Sabir et al., 2013). However, higher levels of prevalence have been reported in other Northern rural surveys. A survey among rural villages in Maiduguri reported a prevalence of 2.6% (Okesina et al., 1999), while another survey conducted among rural communities in Kwara State revealed there was a prevalence of 2.9% (Hendriks et al., 2012). In addition, studies conducted in rural communities in Southern Nigeria revealed relatively higher level of prevalence compared to the Northern communities. A survey conducted in a rural community in the Southern Nigeria reported a prevalence of 4.6% (Isara and Okundia, 2015), while another survey in Delta state reported a prevalence of 8.0% (Arugu and Maduka, 2017). The average blood glucose level of 5.20 ± 0.62 mmol/L obtained in this survey is higher than the average blood glucose reported from rural surveys in Enugu (4.64 ± 1.7 mmol/L), Kwara (5.0 ± 2.2 mmol/L) and Sokoto (5.0 ± 0.60 mmol/L) States (Sabir et al., 2013 & Hendriks et al., 2012). The higher average blood glucose among male respondents in this survey was also like results obtained in other rural surveys (Sabir et al., 2013 & Okesina et al., 1999). Furthermore, surveys conducted in urban regions have reported prevalence rates as high as 10.5%, 11% and 24%. The higher prevalence rates in urban areas have been associated with the predominance of sedentary lifestyle, and other factors like high-calorie diets, smoking and drinking. The predominance of physically active occupations like crop farming and animal husbandry among the rural dwellers in this Tinda community could be a contributory factor to the zero prevalence of DM. Moreover, due to the remoteness of the village, common alcoholic beverages were not available for the residents. Also, palm wine trees commonly known to produce alcohol locally were not available in the study area due to the climatic conditions. This implies that the villagers did not have routine access to alcohol, which could also be a contributory factor to the zero-diabetes prevalence. It has been reported that rural areas that are beginning to report relatively higher prevalence of DM are most definitely embracing some of the associated urban lifestyles (Arugu and Maduka, 2017). In addition, past studies have reported statistically significant association between DM and hypertension, thereby making DM a risk factor of hypertension (Unadike et al., 2011 & Onuoha and Egwim, 2017). However, in this study there was no statistically significant association derived between glucose level and blood pressure. This is probably because none of the respondents had blood glucose levels in the diabetes range. This hypothesis was further strengthened as none of the blood glucose groups had high blood pressure. 1.2 Aim and Objectives of the study
The purpose of this study is to study the some patients’ glucose intake over a period of time.  The specific objectives are to:
i. To obtain the descriptive statistics of the glucose intake for each period considered
ii. To determine whether there is significant difference in glucose intake between and within hours after glucose administration.
iii. To determine if the level of change between the hours after glucose administration is the same.
1.3 Scope and Limitation of the study
The study and results are limited to three paired observation tests (Friedman test, Kendall’s Coefficient of Concordance and Wilcoxon ranked sign test) only using blood glucose measurements obtained from the medical laboratory department of Nnamdi Azikiwe University Teaching Hospital, Nnewi, Anambra State.


	









CHAPTER TWO
2.0 Literature review
Given two random samples from two populations, we call the data paired if the j th measurement of the first sample is paired with the kth measurement of the second sample. Paired data or observations can be analyzed using parametric and non-parametric methods. Conover (1999), states that parametric test involves population distribution that has a particular form and also involves hypothesis about the population parameters, while non-parametric test does not make assumptions about the underlying distribution. Non-parametric tests use approximate solutions to a particular problem, while parametric tests use particular solutions to approximate problems. Hollander and Wolfe (1973), posits that parametric test depends on distributional assumptions while non – parametric test do not require any strict distributional assumptions. They analyze ranks of a variable instead of using the original values. Paired t – test is a parametric statistical method used to compare two population means that emanate from two samples that are correlated. According to Zaiontz (2013), paired t – test is used to test for the differences in mean of two samples which are dependent on one another. In this case, the null hypothesis is such that the mean difference is equal to zero. Paired t – test involves comparing two means for information where every person who participated in one sample also participated in the other sample. The difference scores are created for every individual, and we compare mean differences between the results with the mean difference for the population (Nolan and Heinzen, 2002 & Martin and Naomi, 2014). Non-parametric tests for analyzing paired observations include the Sign Test and the Wilcoxon Signed Rank Test. Given n observations from a population with two samples u and v. For each observation, two paired samples {u1...un} and {v1 . . . vn} will result. In conducting Wilcoxon signed rank test for paired samples where Zi = vi – ui for all i = 1 . . . n, it is required that Zi are independent. For vi and ui, ranking can then be applied and differences taken. Also, the distribution of Zi‟s is symmetric. The hypothesis, H0 can be stated as “the distribution of difference scores in the population is symmetric about zero”. The Wilcoxon signed rank test is used to test if the median of a symmetric population is zero. Firstly, the data is ranked without regarding the sign. Secondly, we attach the signs of the main observation to their corresponding ranks (Rosner et al., 2006). The test can also be applied in the comparison of two dependent or correlated data in which the measurements are ordinal and for samples that are matched or measurements that are repeated on a single sample to check whether the rank in their population mean differ or not. In this case, the null hypothesis is that there is no difference in the two paired measurements. According to Mcdonald (2014), the difference scores between the two paired values are computed then, the absolute differences from the smallest to the largest are taken from the measurements. After that, ranks are assigned to the values. Signs (+ or –) are also assigned according to the differences. The sum of positive and the negative ranks respectively, are then computed. The rank of all differences in one direction should be added and the smaller of those sums becomes the test statistic. The z distribution approximation for large samples is used and the statistical decision is to reject the null hypothesis if z calculated is greater than 1.96 at 0.05 level of significance. The Sign test is a non-parametric method used to test the differences between pairs of observations. It is used to determine whether one of a pair of observation is greater or less than the other. It can also be used to test for trend in series of ordinal measurements or a test for correlation. Sign test is used to test a claim that involves matched pairs of sample data, a claim involving numerical data with two categories, or a claim about the population median against a hypothesized value. In other to use it, the data values are first converted to „plus‟ and „minus‟ signs before testing. The sign test makes very few assumptions about the type of distributions under test. It tests the hypothesis that the differences can either be positive or negative using paired data. The test statistic for large samples is (plus – minus)2 / (plus + minus). „Plus‟ is the number of positive values and „minus‟ is the number of negative values. The hypothesis is “the positive and negative values are equally likely” and the test statistic follows chi square distribution with one degree of freedom (Corder and Foreman, 2014). Sign test is used to compare the differences between paired groups, analyzing only the signs of the difference scores. The null hypothesis is “the median difference is zero”. If the null hypothesis is true, then approximately half of the differences will be positive and the other half will be negative. The test statistic is the smaller of the number of positive signs or negative signs. The critical value is determined using the Sign Test Table. The decision is to reject H0 if the test statistic (i.e., the smaller of the positive or negative signs) is less than or equal to the critical value. The p-value is computed based on the observed test statistic. The sign test is different from the Wilcoxon Signed rank test as the latter is rank based and considers the magnitude of the differences between the paired samples rather than their signs. Both tests differ from parametric t test and assumes that the distribution of the differences within pairs are symmetric without needing normality. 
Sign test can also be used to check if a binomial distribution has equal chance of success and failure. In this case, the differences of the paired values, using the signs of the individual differences, are taken. Then, the binomial distribution table is used for the test assuming probability, p = 0.5 when the sign is positive and q = 0.5 when the sign is negative (Nwobi and Nduka, 2003). Here, the null hypothesis is “the number of positive differences is approximately equal to the number of negative differences”. Lucky and Bright (2012), noted that Sign and Wilcoxon signed rank tests are most suitable for analyzing ranked or ordinal data which often deviate drastically from normality thus, making the use of parametric test unsuitable. The sign test and Wilcoxon signed rank test have been used to analyze many real life occurrences. Ho, et al. (2004) [19] used the Wilcoxon Signed-Rank Test to analyze the effect of a plastic implant into the soft palate of 12 chronic snorers to see if it would reduce the volume of snoring. The result showed that the median change in snoring volume was significantly different from zero. In another experiment, Buchwalder and Huber-Eicher (2004) also used the Wilcoxon Signed-Rank Test to study the aggressive reactions of turkeys housed in pens towards unfamiliar turkey brought into the pen. They found that the median difference between the number of pecks per test in the small pen and in the large pen was significantly greater than zero.
Onyenanu et al. (2021), suggest that it is not necessary to take the blood glucose measurements every one hour rather, it should be taken every two hours since there was no difference between blood glucose tested on arrival and one hour after resting, as shown by the results of paired t – test and Wilcoxon signed rank test at all three levels of significance (99%, 95% and 90%) respectively. This implies that conducting fasting blood glucose test three different times on a visit, is not necessary as it amounts to a waste of time, money and resources. Furthermore, d2 to d6 in Tables 2 to 4, have p-values (p = 0.00) less than 0.05 for all the three paired-observation tests, indicating that there is significant difference between the variables. The change in blood sugar level after glucose intake is significant. The blood sugar level increased progressively after administering glucose at one-hour and two-hour intervals. This shows that a measurement in one hour or two after administering glucose is sufficient to give the diagnosis. There was significant difference between the change in blood sugar level after two hours for fasting glucose test and after one hour of glucose administration for the Oral glucose tolerance test. As a result, it is necessary to measure glucose level at hourly intervals after administering glucose to help monitor when the blood glucose level is too high or too low.
According to Jukka et al. (2007), higher intakes of combined fructose and glucose predicted an increased risk of type 2 diabetes. The association persisted after adjustment for several potential confounding factors related to lifestyle, dietary patterns, and total sugar intake. Therefore, it is possible that the association of glucose or fructose intake with the development of type 2 diabetes could be ascribed to these monosaccharides per se or factors specifically related to their intake. The association was prominent only in the highest quartile of the intake. The result of this study is in line with the previous prospective analysis of the data from the Iowa Women’s Health Study, in which intakes of glucose and fructose were associated with increased risk of type 2 diabetes and with cross-sectional analysis that showed an association between fructose intake and blood C-peptide level. However, no significant association was observed in the prospective analysis of the data from the Women’s Health Study. A high correlation between glucose and fructose intakes, however, makes it impossible to differentiate their associations with diabetes risk. Among sugars, glucose has been found to be the best predictor of the insulin response. Glucose has high glycemic index compared with white bread. The possible effect of glucose on the development of type 2 diabetes is mediated by increased stress to insulin secretion due to high glycemic index. The glycemic index or glycemic load has been associated with diabetes incidence in some large-scale cohort studies but not in all. Despite the lower glycemic index, fructose intake may be related to increased risk of type 2 diabetes through several biological mechanisms. A higher fructose intake may play a role in an increase in body weight due to the positive energy balance, because fructose ingestion does not increase the production of insulin and leptin, which contribute to the long-term regulation of food intake and energy expenditure. Positive energy balance leads to obesity that is associated with a higher concentration of nonesterified fatty acids, which may reduce insulin sensitivity, increase hepatic glucose production, and have a deleterious effect on the b cell function. Despite the fact that in short-term studies in humans, fructose ingestion did not have a deleterious effect on glucose metabolism and diabetes, a reduction in the insulin-binding activity was observed after intake of a large amount of fructose in a small number of normoglycemic men and a diet containing 15% of energy from fructose resulted in significantly higher insulin and glucose responses than diets without fructose after 5 week. Moreover, the long-term feeding of moderate or high amounts of fructose has impaired glucose metabolism and reduced insulin sensitivity in animal studies. As a reducing sugar, fructose plays a part in the Maillard reaction with proteins and amino acids to form substituted amino sugars, which undergo further reactions and form advanced glycation end products (AGE). It has been suggested that AGE could be involved in the progression of type 2 diabetes and, in fact, an improvement in insulin sensitivity  and reduction in the development of type 2 diabetes (Piercy et al., 1998) have been noted in diabetic animals after AGE have been restricted. Fructose is apparently much more reactive than glucose with respect to glycosylation reactions (Bunn and Higgins, 1981).
Another potential mechanism that may have mediated the effect of glucose or fructose is the low satiety of the liquid foods representing important sugar sources. It has been observed that an excess intake of sugar in liquid form is not compensated by the reduction in food and energy intake and therefore promotes weight gain. Accordingly, consumption of sweetened berry juice and soft drinks was associated with an increased diabetes risk in our data, which is consistent with recent findings on the consumption of sweetened beverages and fruit punches and diabetes incidence (Schulze et al., 2004). A modest inverse association has been observed between sucrose intake and diabetes risk in previous studies. However, no significant association was observed between total sucrose intake and diabetes risk in our study, but added sugar (sucrose) used as such suggested an inverse non-significant association with the diabetes risk in our data. The prospective design was a strength of this study and the collected detailed dietary data enabled us to take into account potential dietary confounders. However, the dietary history method used has limitations that may have caused some misclassification of subjects. These tend to diminish the associations observed between exposure and outcome (Willet, 1998). The result of the dietary history interview is always a subjective assessment of the respondent’s own dietary habits. A period of 1 y is a lengthy time to recall. Food models were used to diminish errors in recall and open-ended questions enabled respondents to be more specific in their answers. To minimize possible bias, trained nutrition professionals used a structured questionnaire. In general, the short-term repeatability of the dietary history method was relatively good (Ja¨rvinen et al., 1993). However, rather poor repeatability for glucose and fructose hinders the interpretation of the results and the possibility of chance findings increases. The poorer long-term consistency can be partly explained by changes in Finnish dietary habits (Pietinen et al., 1988). Changes in food consumption during follow-up tend to weaken the associations observed (Willet, 1998). For this reason, follow-up in this study was limited to 12 y. Because results did not change notably after excluding incidents during the first 4 y, we conclude that patients diagnosed and needing hypoglycemic medication shortly after the baseline investigation did not influence our results. During the 12-y follow-up, information on cases of diagnosed type 2 diabetes derived from a nationwide register of drug reimbursements. Patients treated by nutritional therapy only were not included in this register. The loss of statistical power due to missing the cases undergoing dietary therapy only may have weakened the associations observed. On the other hand, in many cases, it is likely that diabetic patients undergoing dietary therapy only will later proceed to a phase where drug therapy is needed. Thus, it is probable that the cases included in this study represent a group of patients with a more severe disease of relatively long duration. The relation between fructose and glucose intakes and the incidence of type 2 diabetes may be an effect of these particular monosaccharides or it may be a result of confounding due to other factors related to them. It is also possible that residual confounding remained after inaccurate measurement of physical activity, smoking status, or blood pressure. In summary, this study demonstrated an increased incidence of type 2 diabetes in persons with higher intake of fructose and glucose, as well as the consumption of sugar-sweetened beverages, but not in persons with higher intake of sucrose. Further research is needed to reveal the mechanism behind the observations of this study and the few other prospective studies that suggest increased type 2 diabetes risk in persons with higher consumption of sugar-sweetened beverages or intakes of fructose or glucose.












CHAPTER THREE
METHODOLOGY

3.1 Method of Data Collection
The used for this project work is a secondary data on blood glucose measurements of 47 Diabetic Patients obtained from the medical laboratory department of Nnamdi Azikiwe University Teaching Hospital, Nnewi, Anambra State, Nigeria.
3.2 Statistical methods
3.2.1 Friedman Test
The Friedman test is a non-parametric alternative to ANOVA with repeated measures. No normality assumption is required. The test is similar to the Kruskal-Wallis Test. We will use the terminology from Kruskal-Wallis Test and Two Factor ANOVA without Replication.
Property 1: Define the test statistic
[image: Friedman test statistic]								3.1
where k = the number of groups (treatments), n = the number of subjects, Rj is the sum of the ranks for the jth group. If the null hypothesis that the sum of the ranks of the groups are the same, then
[image: image2514]
when k ≥ 5 or n > 15. The null hypothesis is rejected when Q > [image: \chi^2_{crit}].

An alternative definition for Q is
[image: Alternative formula for Q]							3.2 
When ties in any column are present, the following adjusted form can be used
[image: Q formula ties adjustment]								3.3
Finally, there is the following alternative test, based on the F distribution, which is more accurate
[image: Q for F test]						3.4
There is no commonly accepted measure of effect size, although Kendall’s W is often used. Note that Kendall’s W can be calculated from Friedman’s Q as follows:
[image: Kendall's W]											3.5
Also used is the r coefficient for Kendall’s W, which is
[image: r coefficient for W]											3.6



3.2.2 Assumptions of Friedman Test
The following are major assumptions:
i. One group that is measured on three or more different occasions.
ii. Group is a random sample from the population.
iii. Your dependent variable should be measured at the ordinal or continuous level. 
iv. Samples do NOT need to be normally distributed.









CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS
4.0 Introduction  
The quantitative data were analysed using SPSS software version 23. Descriptive and inferential statistics (Friedman Test) were used for the analysis. The factors considered are cases, kidnapped, rescued, killed and arrested. Tests were done at 0.05 level of significance.
4.1 Data Presentation
The data used for this project work can be found in the Appendix I which was based on blood glucose measurements of 47 Diabetic Patients obtained from the medical laboratory department of Nnamdi Azikiwe University Teaching Hospital, Nnewi, Anambra State, Nigeria.
4.2 Data Analysis and Results
	Table 4.1. Descriptive Statistics

	
	N
	Mean
	Std. Deviation
	Minimum
	Maximum

	Glucose intake after 1 hour
	47
	186.2128
	31.70032
	135.00
	270.00

	Glucose intake after 2 hours
	47
	192.1915
	34.95627
	140.00
	280.00

	Glucose intake after 3 hours
	47
	196.4894
	38.11018
	140.00
	320.00




From Table 4.1, the average glucose intake after 3 hours (196.49) was the highest follow by glucose intake after 2 hours (192.19) and then glucose intake after 1 hours (186.21). Also, the standard deviation increases in that order for glucose intake after 3 hours (38.11) , glucose intake after 2 hours (34.96) and glucose intake after 1 hours (31.70), respectively.


Friedman Test


	Table 4.2. Ranks

	
	Mean Rank

	Glucose intake after 1 hour
	1.30

	Glucose intake after 2 hours
	1.99

	Glucose intake after 3 hours
	2.71



	Table 4.3.Test Statisticsa

	N
	47

	Chi-Square
	49.697

	df
	2

	Asymp. Sig.
	.000

	a. Friedman Test



Form Table 4.2, glucose intake after 3 hours have the highest rank of 2.71, follow glucose intake after 3 hours (1.99), and glucose intake after 1 hours (1.30) in that order. While from Table 4.3, the Friedman test, which evaluated differences in means among the glucose intake over the period of time considered is significant χ2 (2, N = 47) = 49.697, p < 0.000. That is, that there is an overall statistically significant difference between the mean ranks of the glucose intake. While from Table 4.4, the Kendall’s W statistic is .529, which is also significant indicating a fair differences among the glucose intake over time.  
Kendall's W Test

	Table 4.4Test Statistics

	N
	47

	Kendall's Wa
	.529

	Chi-Square
	49.697

	df
	2

	Asymp. Sig.
	.000

	a. Kendall's Coefficient of Concordance



Since, the Friedman test is an omnibus test, like its parametric alternative; that is, it tells us whether there are overall differences, but does not pinpoint which factors/groups in particular differ from each other. To do this we need to run post hoc tests, which would be conducted in the next section to evaluate comparisons between pairs of means using the Wilcoxon test.  
Multiple comparison Test using Wilcoxon test.

Wilcoxon Signed Ranks Test

	Table 4.5 Ranks

	
	N
	Mean Rank
	Sum of Ranks

	Glucose intake after 2 hours - Glucose intake after 1 hour
	Negative Ranks
	7a
	11.57
	81.00

	
	Positive Ranks
	37b
	24.57
	909.00

	
	Ties
	3c
	
	

	
	Total
	47
	
	

	Glucose intake after 3 hours - Glucose intake after 2 hours
	Negative Ranks
	5d
	27.40
	137.00

	
	Positive Ranks
	36e
	20.11
	724.00

	
	Ties
	6f
	
	

	
	Total
	47
	
	

	Glucose intake after 3 hours - Glucose intake after 1 hour
	Negative Ranks
	5g
	11.10
	55.50

	
	Positive Ranks
	41h
	25.01
	1025.50

	
	Ties
	1i
	
	

	
	Total
	47
	
	

	a. Glucose intake after 2 hours < Glucose intake after 1 hour

	b. Glucose intake after 2 hours > Glucose intake after 1 hour

	c. Glucose intake after 2 hours = Glucose intake after 1 hour

	d. Glucose intake after 3 hours < Glucose intake after 2 hours

	e. Glucose intake after 3 hours > Glucose intake after 2 hours

	f. Glucose intake after 3 hours = Glucose intake after 2 hours

	g. Glucose intake after 3 hours < Glucose intake after 1 hour

	h. Glucose intake after 3 hours > Glucose intake after 1 hour

	i. Glucose intake after 3 hours = Glucose intake after 1 hour



	Table 4.6 Test Statisticsa

	
	Glucose intake after 2 hours - Glucose intake after 1 hour
	Glucose intake after 3 hours - Glucose intake after 2 hours
	Glucose intake after 3 hours - Glucose intake after 1 hour

	Z
	-4.856b
	-3.816b
	-5.311b

	Asymp. Sig. (2-tailed)
	.000
	.000
	.000

	a. Wilcoxon Signed Ranks Test

	b. Based on negative ranks.



From Table 4.6, the three-pair comparisons (Glucose intake after 2 hours - Glucose intake after 1 hour; Glucose intake after 3 hours - Glucose intake after 2 hours; Glucose intake after 3 hours - Glucose intake after 1 hours) were significant at the 0.05 alpha level, since their p-value (0.000) < 0.05. However, the effect between Glucose intake after 3 hours - Glucose intake after 1 hours is most significant with Z-value (-5.311), follow by Glucose intake after 2 hours - Glucose intake after 1 hours with Z-value (-4.856) and Glucose intake after 3 hours - Glucose intake after 2 hours with Z-value (-3.816), respectively. 









CHAPTER FIVE
SUMMARY AND CONCLUSION
5.1 Summary of findings
The following are summary of findings;
i. From Table 4.1, the average glucose intake after 3 hours (196.49) was the highest follow by glucose intake after 2 hours (192.19) and then glucose intake after 1 hours (186.21). Also, the standard deviation increases in that order for glucose intake after 3 hours (38.11) , glucose intake after 2 hours (34.96) and glucose intake after 1 hours (31.70), respectively.
ii. Form Table 4.2, glucose intake after 3 hours have the highest rank of 2.71, follow glucose intake after 3 hours (1.99), and glucose intake after 1 hours (1.30) in that order. While from Table 4.3, the Friedman test, which evaluated differences in means among the glucose intake over the period of time considered is significant χ2 (2, N = 47) = 49.697, p < 0.000. That is, that there is an overall statistically significant difference between the mean ranks of the glucose intake. While from Table 4.4, the Kendall’s W statistic is .529, which is also significant indicating a fair differences among the glucose intake over time.  
iii. From Table 4.6, the three-pair comparisons (Glucose intake after 2 hours - Glucose intake after 1 hour; Glucose intake after 3 hours - Glucose intake after 2 hours; Glucose intake after 3 hours - Glucose intake after 1 hours) were significant at the 0.05 alpha level, since their p-value (0.000) < 0.05. However, the effect between Glucose intake after 3 hours - Glucose intake after 1 hours is most significant with Z-value (-5.311), follow by Glucose intake after 2 hours - Glucose intake after 1 hours with Z-value (-4.856) and Glucose intake after 3 hours - Glucose intake after 2 hours with Z-value (-3.816), respectively. 

5.2 Conclusion
Based on analysis, the results revealed that the glucose intake after 3 hours have the highest rank of 2.71, follow glucose intake after 3 hours (1.99), and glucose intake after 1 hours (1.30) in that order and there is an overall statistically significant difference between the mean ranks of the glucose intake. Also, there is fair differences among the glucose intake over time and the effect between Glucose intake after 3 hours - Glucose intake after 1 hours is most significant with Z-value (-5.311), follow by Glucose intake after 2 hours - Glucose intake after 1 hours with Z-value (-4.856) and Glucose intake after 3 hours - Glucose intake after 2 hours with Z-value (-3.816), respectively. 
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APPENDIX I
	GLUCOSE INTAKE VARIABLES
 
 

	after1hr
	after2hr
	after3hr

	140
	145
	152

	152
	152
	160

	181
	190
	195

	200
	225
	210

	171
	180
	182

	185
	183
	180

	165
	168
	170

	161
	165
	170

	181
	180
	181

	200
	205
	205

	215
	217
	220

	150
	145
	140

	162
	160
	160

	135
	140
	142

	140
	140
	150

	170
	180
	182

	200
	250
	320

	195
	200
	202

	195
	190
	198

	205
	207
	209

	200
	210
	212

	140
	145
	160

	140
	152
	155

	142
	150
	152

	170
	171
	171

	185
	184
	180

	190
	192
	200

	198
	200
	210

	200
	210
	220

	250
	280
	282

	200
	225
	210

	200
	205
	205

	215
	217
	220

	162
	160
	160

	135
	140
	145

	175
	180
	185

	195
	200
	205

	185
	188
	190

	240
	242
	250

	245
	252
	260

	180
	182
	188

	195
	195
	199

	216
	220
	222

	184
	189
	200

	235
	240
	241

	270
	272
	275

	202
	210
	210

	Source: Nnamdi Azikiwe University Teaching Hospital Nnewi (NAUTH), 2019.
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