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ABSTRACT
This project focused on number of care seeking for children illness across the six geo political zones in Nigeria using a secondary data obtained from the Nigeria Demographic Health Survey (NDHS) 2023-2024 key indicators. Descriptive statistics and multivariate techniques was employed for the analysis, the results shows that about 48% of children received treatment for fever, 45% of the children were treated for diarrhoea and 7% of the children treated for acute respiratory infection (ARI). Also, the average number of children illness treatment is statistically not the same across the six geo political region in Nigeria. Finally, the overall mean for FEVER (107.838) is the highest follow by DIARH (97.562), then ARI (14.934), respectively. This implies that Nigeria children are mostly affected and treated for FEVER illness. 

Keywords: Children, Illness, Nigeria, Geo political zone, MANOVA.
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CHAPTER ONE
INTRODUCTION
1.1 Background to the study
Malaria, Pneumonia and Diarrhea are among the leading causes of mortality among the under-fve population across the globe (Sanyang, 2019). In 2018, these three illnesses accounted for almost three out of every ten deaths among under-five in West Africa (Sanyang, 2019). About 70% of deaths due to malaria in 2018 were among children under five while almost 1.7 billion cases of childhood diarrhea and 1,400 cases of pneumonia per 100,000 children occur every year; the trio claims the lives of over 1.5 million children every year (UNICEF, 2021). According to the 2018 Nigeria demographic and health survey (NDHS), the under-five mortality rate in Nigeria is 132 per 1,000 live births; an increase from 128 per 1,000 live births in 2013 (NPC & ICF, 2019).More than 75% of these deaths were as a result of malaria, pneumonia and diarrhea (Adewemimo et al., 2017). Similarly, malnutrition has been associated with increased risk of mortality among children and with an increased risk of death due to diarrhea and pneumonia (Black et al., 2008). Despite their huge burden, these illnesses are preventable through access to lifesaving interventions such as adequate nutrition, vaccination, breastfeeding and are treatable using cost effective essential medicines— pneumonia with effective antibiotics (dispersible amoxicillin tablets), malaria with an artemisinin-based combination therapy (ACT) and diarrhea with oral rehydration salts (ORS) and zinc (Kahabuka et al., 2012; Treleaven et al., 2015). Inadequate access, poor knowledge, and poor care seeking behavior for these life-saving interventions may be responsible for the high burden of these illnesses in developing countries. Several developing countries including Nigeria, have adopted an equity-focused strategy of the World Health Organisations (WHO) referred to as the integrated community case management of childhood illnesses (iCCM). The iCCM strategy is aimed at improving access to lifesaving treatments for children as it can be readily delivered at the community level through community health workers. iCCM complements and extends the reach of public health services by providing timely and effective treatment of malaria, pneumonia and diarrhea to populations with limited access to facility-based health care providers, and especially to children under 5. The strategy has proven to be effective in increasing access to care in hard-to-reach rural communities in different African countries (Oresanya et al., 2019 & Prosnitz et al., 2019). Interventions in African countries have reported its effectiveness in reducing under five mortality by as high as 15% (Oresanya et al., 2019). Through the WHO supported iCCM intervention in Abia and Niger States of Nigeria, community health workers provided lifesaving treatments which contributed to 70% and 80% child lives respectively saved over the course of the intervention in the two states (Oresanya et al., 2019; Isiguzo et al., 2019).
Untreated infections are a major cause of childhood mortality and morbidity in developing countries (Aguilar et al, 1998). While uncomplicated illness can be treated at home, severe illness should be treated by a health professional. Most child deaths occurring in low- and middle-income countries such as Nigeria are attributable to a handful of diseases and are avoidable through existing interventions (WHO, 2004) such as the integrated management of childhood illness (IMCI) strategy developed by the World Health Organization (WHO), the United Nations Children’s Fund and other technical partners (UNICEF, 1999; WHO, 1998 & WHO, 2000). In Nigeria currently 3 out of 20 children die before their fifth birthday, and 70% of these deaths are due to acute respiratory infections (mostly pneumonia), diarrhoea, measles, malaria or malnutrition – and often a combination of these (NPC, 2009 & Policy Project Nigeria, 2002). The WHO has estimated that seeking prompt and appropriate care could reduce child deaths due to acute respiratory infections by 20% (Victora et al., 2000). A high number of children die without ever being taken to a health facility, indicating that the prevalence of appropriate care-seeking is low. Even for those who are taken to a health facility, visits are often not timely enough. Appropriate care-seeking means that the need to take the child for treatment outside the home is recognized, that the care is not delayed, and that the child is taken to an appropriate health facility or provider. Interventions to improve care-seeking behavior include health education of caregivers through training of community health workers (Hill, 2003).
Acute respiratory infection (ARI), fever, and dehydration from diarrhoea are important contributing causes of childhood morbidity and mortality in developing countries (WHO 2003). Prompt medical attention when a child has the symptoms of these illnesses is, therefore, crucial in reducing child deaths. Among children under age 5 who had symptoms of acute respiratory infection (ARI) or had a fever during the 2 weeks preceding the survey, percentage for whom advice or treatment was sought, and among children under age 5 who had diarrhea (DIARH) during the 2 weeks preceding the survey, percentage for whom advice or treatment was sought, percentage given a fluid made from oral rehydration salt (ORS) packets or given prepackaged ORS fluid, percentage given zinc, percentage given ORS and zinc, and percentage given ORS, zinc, and continued feeding, according to background characteristics, Nigeria DHS 2023–24
1.2 Aim and Objective of the study
The aim of this research work is to study the number of child illness treatment in Nigeria based on reports from six geo-political zone using Multivariate approach.
Objectives are
i. To the study distribution of child illness treatment in Nigeria as per zone
ii. To determine if there is significant difference among the treatment of child illness 
iii. To determine if there is significant difference between child illness treatment from the zone
1.3 Scope and limitation of the study
The analysis covers dataset on some selected three child illness which is acute respiratory infection (ARI), fever and diarrhea, respectively and the results are limited to dataset on care seeking for child illness in Nigeria as reported in NDHS 2023-2024 key indicators report only.














CHAPTER TWO
LITERATURE REVIEW
2.1 Literature Review
Patent and proprietary medicine vendors (PPMVs) are gradually becoming an integral part of the Nigerian health system especially for their role in the delivery of primary healthcare services and products. This is due to their presence even in hard-to-reach areas, long opening hours and consistency of service availability unlike government owned health facilities (Oyeyemi et al., 2020). Although, there are concerns about the quality of services being provided by PPMVs (Liu et al., 2016; Beyeler et al., 2015), they still remain a major source of healthcare services in urban and rural settings in Nigeria. According to 2018 NDHS, PPMVs were the most soughtafter source of advice or treatment for fever, diarrhea and acute respiratory infections (ARIs) for under five children compared to other sources including private and public hospitals, community health workers (NPC & ICF, 2019). Also, PPMVs sell and are a major source of orthodox medicines for acute conditions including malaria, diarrhea and pneumonia. Research has shown that several PPMVs in Nigeria have formal and health or medical training which are comparable to community health workers, who have been used to scale up iCCM interventions (Treleaven et al., 2015). Te “Delivering Healthcare to all Children” (Del2All) project is a one-year project of Society for Family Health (SFH) which is targeted at improving PPMVs’ capacity to manage uncomplicated cases of common childhood illnesses (pneumonia, malaria & diarrhea) and to improve community knowledge, care seeking behavior and uptake of services for these illnesses in Ebonyi and Kaduna States. This study was designed as part of the evaluation plan of the project, to explore child health services offering, commodity stocking patterns and case management knowledge for childhood illnesses (Malaria, Pneumonia and Diarrhea among under-five children) among PPMVs in selected local government areas (LGAs) in Ebonyi and Kaduna States. Findings from this study will assist stakeholders in the health sector to better understand the roles PPMVs have in the provision of child health services, identify gaps, and will provide an evidence-base for interventions targeted at improving child health in communities through PPMVs.
According to Nigeria DHS (2024), the overall care seeking for ill children in Nigeria, 2% of children under age 5 showed symptoms of an ARI, 16% had a fever, and 15% experienced diarrhoea in the 2 weeks preceding the survey. Advice or treatment was sought for 60% of children with symptoms of ARI in the 2 weeks before the survey. Also, advice or treatment was sought for 60% of children with a fever in the 2 weeks before the survey while advice or treatment was sought for 60% of children with diarrhoea in the 2 weeks before the survey. Forty-seven percent of children with diarrhoea received oral rehydration salts (ORS), 33% received zinc supplements, 24% received ORS and zinc supplements, and 16% received ORS, zinc supplements, and continued feeding.
2.2 Review of empirical studies
One of the main components of effective health service delivery is the constant availability of essential medical commodities which includes drugs and equipment (WHO, 2004). Poor quality of care and health service delivery are sometimes attributable to shortage of medical commodities. Although, our respondents reported that they do experience stock-out of ACTs, Amoxycilin DT, ORS and Zinc, in most cases, these stock-out last about a week or sometimes, almost a month. The observed relative stock outs of drug supplies for the treatment of childhood illnesses among PPMV outlets in this study compares favorably to most affordable government-owned health facilities as reported in a survey among Nigerian hospitals (Oyekale, 2017). This is because as majority of the PPMVs in this study who experienced stock out in the month preceding the study claimed that the stockout lasted less than a week. Non-availability of medicines in public hospitals among other barriers, affects the ability of patients to seek care and influences choices of place of care with preference for PPMVs among Nigerians (Ushie et al., 2016 & Muhammed et al., 2013). A major challenge in achieving improved outcomes in the management of any illness is the lack of proper clinical management knowledge among service providers. Although, PPMVs do not have a formal training in the management of childhood illnesses, they provide this service. Akuiyibo et al. (2022), studies have shown that community management of pneumonia is difficult when compared to malaria. Similarly, a higher proportion of our respondents had incorrect knowledge of pneumonia management (diagnosis and treatment) compared to other illnesses. Tis is indicative of a huge knowledge gap among PPMVs in pneumonia, malaria and SAM management among under 5  s that can be addressed through exposure to iCCM trainings. We observed a significant relationship between age, level of education, state, health training background and knowledge of common childhood illnesses management. Tis is similar to the findings in study by Treleaven et al. (2015) where education and health training were found to the significantly associated with knowledge of childhood illnesses management. Also, more than half of the management of childhood illness, a significant proportion were not aware of some referral signs such as chest in drawing, unusual sleepiness, swelling on both feet, etc. A study among community health workers in Ghana also reported low number of referrals (Chinbuah et al., 2013). The observed inadequate knowledge of some danger/referral signs among cases with severe/complicated childhood illnesses suggests that a significant proportion of PPMVs might continue to manage such cases even when there are no observable improvements; this poses great risks to the life of such children.
Akuiyibo et al. (2022), results shows that a total of 374 PPMVs were interviewed; the mean age was 33.7±9.8 years. Among the 132 health trained respondents, 59.0% offer treatment services for sick children while 83.5% of the non-health trained respondents offer the same service. At least, 88.0% of the respondents keep stock ACTs, Amoxycilin DT, ORS and Zinc. About 38.5% reported stock-out of ACTs in the month preceding the study, 55.1% reported stock out lasting only 0 to 6 days. Only 83 (22.2%) of respondents knew the correct diagnosis of fast breathing among children aged 2 to less than 12 months old. Education and health training background were associated with a good knowledge of common childhood illnesses management (X2=44.88, p<0.001).
According to Ogundele et al., (2016), care-seeking for children who reported illness was higher in the CIMCI-implementing LGA (90.2%) compared with 74.8% in the non-implementing LGA (p=0.002). Care was sought within the first 48 hours of perceived onset of illness for 83.2% and 57.9% of sick children in the CIMCI-implementing and non-implementing LGAs, respectively. Residing in a CIMCI-implementing area (odds ratio (OR) 2.54, 95% confidence interval (CI) 1.24 - 5.45) and maternal education level (OR 1.50, 95% CI 1.06 - 3.03) were identified as predictors of healthcare-seeking practices among mothers. The study concluded that a high level of care-seeking behavior exists where community-level intervention was operating. Therefore the CIMCI programme should be strengthened further and also scaled up to include non-implementing communities.








CHAPTER THREE
METHODOLOGY
3.1 Sources of data
The data used for this project work is secondary data obtained from the Nigeria Demographic Health Survey (NDHS) 2023-2024 key indicators on care seeking child illness across the geo political region in Nigeria. 
3.2 Statistical methods
3.2.1 Two-way MANOVA
Two-way MANOVA can be considered to be an extension of one-way MANOVA to support two factors and their interaction or as an extension to two-way ANOVA to support multiple dependent variables.
Univariate case
Two-way ANOVA investigates the effects of two categorical variables on a continuous outcome (the dependent variable). In two-way ANOVA, we have r random variables (the levels) for Factor A (the row factor) and c random variables for Factor B (the column factor). For each interaction between the factor levels, we have a sample with m elements (we restrict ourselves to the balanced model here). We can represent the sample for the ith level from Factor A and the jth level from Factor B by Xij = {xij1, …, xijm}.
Our objective is to test three types of null hypotheses:
H0: μ1. = μ2. = … = μr.  (Factor A)
H0: μ.1 = μ.2 = … = μ.c  (Factor B)
H0: δij= 0  for all i, j (Interaction between A and B, where the δij  are the interaction effects
We define the following where n = mrc.
[image: ANOVA with replication formulas]
The test statistics F are defined as follows:
[image: F tests ANOVA]
For each of the three null hypotheses, we reject the null hypothesis if F > Fcrit.
Multivariate case
As for one factor MANOVA, two-factor MANOVA is similar to two-factor ANOVA except that in place of simple variables (for each factor) we have random vectors and in place of sample data {xij1, …, xijm} for the ith level in Factor A and the jth level in Factor B, we have sample data {Xij1, …, Xijm}  where each Xijk is a p × 1 column vector of data elements of the form xijkh. Here, there are p dependent variables.
The additive model takes the form:
[image: Additive MANOVA model]
This is exactly as for a two-factor ANOVA model except that xijk is replaced by Xijk and the other terms are column vectors instead of scalars. With this change, the null hypotheses are as for ANOVA. In place of the ANOVA normality assumption, assume multivariate normality, namely
[image: Multivariate normality assumption]
The df terms are as for ANOVA, as defined above, and the SS terms are defined in terms of the following p × p cross-product matrices.
[image: SSA]
[image: SSB]
[image: SSW]
[image: SST]
[image: SST]
Recall that each of these SS matrices takes the form
[image: SS matrix]
where for SSA[image: Cpq]
and similarly for the other SS matrices.
Wilk’s Lambda
Each of the three null hypotheses is tested using the appropriate Wilk’s Lambda.
[image: Wilk's Lambda MANOVA 2]
If the Factor H null hypothesis is true (for H = A, B or AB) then
[image: https://www.real-statistics.com/wp-content/uploads/2019/05/image055.png]
As for one factor MANOVA, a more accurate test is based on the F test, described as follows:
[image: https://www.real-statistics.com/wp-content/uploads/2019/05/image060.png]
where[image: https://www.real-statistics.com/wp-content/uploads/2019/05/image059.png]
[image: Wilk's Lambda F test][image: https://www.real-statistics.com/wp-content/uploads/2019/05/image057.png]
[image: https://www.real-statistics.com/wp-content/uploads/2019/05/image058.png]If either the numerator or denominator of b equals 0 or results in a negative value inside the square root, then b takes the value of 1.
Hotelling-Lawley Trace
Each of the three null hypotheses is tested using the appropriate Hotelling-Lawley Trace test.
[image: Hotellling-Lawley F test]
where[image: Hotelling-Lawley Trace][image: https://www.real-statistics.com/wp-content/uploads/2019/05/image062.png]
[image: https://www.real-statistics.com/wp-content/uploads/2019/05/image063.png]
Pillai-Bartlett Trace
Each of the three null hypotheses is tested using the appropriate Pillai-Bartlett Trace test.
[image: Pillai-Barlett F test]
where[image: Pillai-Barlett F test][image: https://www.real-statistics.com/wp-content/uploads/2019/05/image066.png][image: https://www.real-statistics.com/wp-content/uploads/2019/05/image067.png]
Roy’s Largest Root
Each of the three null hypotheses is tested using the appropriate Roy’s Largest Root test.
[image: Roy Trace F test]
where[image: Roy's Trace]
[image: https://www.real-statistics.com/wp-content/uploads/2019/05/image071.png]
and s, t, u are as for the Pillai-Bartlett Trace test.

3.2.2 Assumption of MANOVA 
i. One of the assumptions of MANOVA is that the response variables come from group populations that are multivariate normal distributed.  This means that each of the dependent variables is normally distributed within group, that any linear combination of the dependent variables is normally distributed, and that all subsets of the variables must be multivariate normal.  With respect to Type I error rate, MANOVA tends to be robust to minor violations of the multivariate normality assumption.  
ii. The homogeneity of population covariance matrices (a.k.a. sphericity) is another assumption.  This implies that the population variances and covariances of all dependent variables must be equal in all groups formed by the independent variables.   
iii. Small samples can have low power, but if the multivariate normality assumption is met, the MANOVA is generally more powerful than separate univariate tests.  






















CHAPTER FOUR
DATA ANALYSIS AND RESULTS
4.1 Data presentation
The dataset used for this project are shown in Table 4.1 below showing the distribution of care seeking child illness across the six geo political zones in Nigeria.
Table 4.1. Dataset on Treatment for ARI symptoms, fever, and diarrhea by Zones
	ARI
	FEVER
	DIARH
	ZONE

	9
	52
	44
	North Central

	4
	45
	16
	North Central

	8
	58
	43
	North Central

	5
	16
	17
	North Central

	4
	116
	120
	North Central

	10
	138
	68
	North Central

	12
	58
	49
	North Central

	27
	63
	101
	North East

	22
	178
	227
	North East

	75
	104
	129
	North East

	5
	90
	58
	North East

	1
	28
	25
	North East

	34
	243
	271
	North East

	30
	170
	228
	North West

	94
	637
	611
	North West

	114
	691
	752
	North West

	22
	204
	245
	North West

	22
	139
	185
	North West

	45
	62
	70
	North West

	3
	95
	55
	North West

	0
	54
	12
	South East

	3
	49
	23
	South East

	1
	142
	78
	South East

	1
	26
	4
	South East

	6
	97
	57
	South East

	5
	107
	28
	South South

	10
	45
	25
	South South

	4
	43
	34
	South South

	1
	58
	29
	South South

	5
	39
	12
	South South

	2
	60
	20
	South South

	0
	13
	5
	South West

	1
	82
	35
	South West

	0
	81
	85
	South West

	1
	13
	16
	South West

	3
	35
	25
	South West

	1
	32
	33
	South West


Source: Nigeria Demographic and Health Survey 2023-2024 key indicators reports
4.2 Data analysis and results
Table 4.2. Distribution of Six Geo-political zone
	
	
	Value Label
	N

	ZONE
	1
	North Central
	7

	
	2
	North East
	6

	
	3
	North West
	7

	
	4
	South East
	5

	
	5
	South South
	6

	
	6
	South West
	6



The Table 4.2 showing distribution of information with respect to the category of factors considered for analysis



Table 4.3. Descriptive Statistics
[image: ]

Table 4.3 showing distribution of children illness treatment across the geo political zones in Nigeria. The Table 4.3 is graphically represented in Figure 4.2 below.
[image: ]
Figure 4.1. Pie chart showing the percentage distribution of child illness treatment

From Figure 4.1, 48% of children received treatment for fever, 45% children were treated for diarrhoea and 7% children treated for acute respiratory infection (ARI).
[image: ]
Figure 4.2. Bar diagram showing the average number of children illness treatment across the Nigeria regions

From Figure 4.2, North West (306.6) average for DIARH is the highest, i.e. North West children are mostly affected with DIARH illness. Also, North West average for fever (285.4) and ARI (47.1) which is highest among the zones indicates that the children from the North West zone are mostly affected by FEVER and ARI illness. However, the South South (24.7) zone average is the lowest for DIARH indicating the children from the zone is least affected by DIARH illness. The South West zone FEVER (42.7) and ARI (1.0) average, respectively is the lowest among the zones which implies that the children for South West were least affected by FEVER and ARI illness. 








Table 4.4.Multivariate Tests Statistic
	Effect
	Value
	F
	Hypothesis df
	Error df
	Sig.

	Intercept
	Pillai's Trace
	0.518
	10.395a
	3
	29
	0.000

	
	Wilks' Lambda
	0.482
	10.395a
	3
	29
	0.000

	
	Hotelling's Trace
	1.075
	10.395a
	3
	29
	0.000

	
	Roy's Largest Root
	1.075
	10.395a
	3
	29
	0.000

	ZONE
	Pillai's Trace
	0.765
	2.123
	15
	93
	0.015

	
	Wilks' Lambda
	0.351
	2.475
	15
	80.458
	0.005

	
	Hotelling's Trace
	1.531
	2.824
	15
	83
	0.001

	
	Roy's Largest Root
	1.303
	8.077b
	5
	31
	0.000



From Table 4.4, all the p-value (0.015, 0.005, 0.001, 0.000) for the multivariate statistics are less than α = 0.05 (level of significance) indicate that the null hypothesis (H0) is rejected and conclude that the average number of children illness treatment are significantly differs across the zones. That is, the average number of children illness treatment is statistically not the same across the six geo political region in Nigeria.
Table 2. MANOVA Table for Tests of Between-Subjects Effects
[image: ]

From Table 4.5, the p-value ARI (0.002), FEVER (0.011) and DIARH (0.002) are less than α = 0.05 (level of significance) indicate that the H0 is rejected, and conclude that the average number of children illness treatment are significantly differs across the six geo political zones. 
Therefore, a post hoc (multiple comparison) test was conducted to determine the zone with most significant for children illness treatment and the results are shown in Table 4.6 to 4.8, respectively.
4.2.1 Post Hoc Tests for MANOVA
In this section a post hoc test was conducted using Duncan multiple range test (DMRT) and results are shown in the Table 4.6 to Table 4.8 below.

Table 4.6. ARI Post Hoc Tests
	ZONE
	N
	Subset

	
	
	1
	2

	South West
	6
	1.0000
	

	South East
	5
	2.2000
	

	South South
	6
	4.5000
	

	North Central
	7
	7.4286
	

	North East
	6
	27.3333
	27.3333

	North West
	7
	
	47.1429

	Sig.
	
	.059
	.112




From Table 4.6, children with ARI illness treatment for both the North West (47.1429) and North East (27.3333) geo political zone are more significant when compare with other zones. However, North West with higher marginal mean of 47.1429 is the most significant.



Table 4.7. FEVER Post Hoc Tests
	ZONE
	N
	Subset

	
	
	1
	2

	South West
	6
	42.6667
	

	South South
	6
	58.6667
	

	North Central
	7
	69.0000
	

	South East
	5
	73.6000
	

	North East
	6
	1.1767E2
	

	North West
	7
	
	2.8543E2

	Sig.
	
	.354
	1.000



From Table 4.7, children with FEVER illness treatment for the North West (285.43) geo political zone is more significant when compare with other zones. 

Table 4.8. DIARH Post Hoc Tests
	ZONE
	N
	Subset

	
	
	1
	2

	South South
	6
	24.6667
	

	South West
	6
	33.1667
	

	South East
	5
	34.8000
	

	North Central
	7
	51.0000
	

	North East
	6
	1.3517E2
	

	North West
	7
	
	3.0657E2

	Sig.
	
	.184
	1.000



From Table 4.8 children with DIARH illness treatment for the North West (306.57) geo political zone is more significant when compare with other zones. 



Table 4.9 Grand Means for children illness treatment
	Dependent Variable
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	Lower Bound
	Upper Bound

	ARI
	14.934
	3.498
	7.800
	22.068

	FEVER
	107.838
	20.471
	66.086
	149.590

	DIARH
	97.562
	20.950
	54.834
	140.290



From Table 4.9, the overall mean for FEVER (107.838) is the highest follow by DIARH (97.562), then ARI (14.934), respectively. This implies that Nigeria children are mostly affected and treated for FEVER illness. 





























CHAPTER FIVE
SUMMARY AND CONCLUSION
5.1 Summary of the findings
i. From Figure 4.1, 48% of children received treatment for fever, 45% children were treated for diarrhoea and 7% children treated for acute respiratory infection (ARI).
ii. From Figure 4.2, North West (306.6) average for DIARH is the highest, i.e. North West children are mostly affected with DIARH illness. Also, North West average for fever (285.4) and ARI (47.1) which is highest among the zones indicates that the children from the North West zone are mostly affected by FEVER and ARI illness. However, the South South (24.7) zone average is the lowest for DIARH indicating the children from the zone is least affected by DIARH illness. The South West zone FEVER (42.7) and ARI (1.0) average, respectively is the lowest among the zones which implies that the children for South West were least affected by FEVER and ARI illness. 
iii. From Table 4.4, all the p-value (0.015, 0.005, 0.001, 0.000) for the multivariate statistics are less than α = 0.05 (level of significance) indicate that the null hypothesis (H0) is rejected and conclude that the average number of children illness treatment are significantly differs across the zones. That is, the average number of children illness treatment is statistically not the same across the six geo political region in Nigeria.
iv. From Table 4.5, the p-value ARI (0.002), FEVER (0.011) and DIARH (0.002) are less than α = 0.05 (level of significance) indicate that the H0 is rejected, and conclude that the average number of children illness treatment are significantly differs across the six geo political zones. 
v. Therefore, a post hoc (multiple comparison) test was conducted to determine the zone with most significant for children illness treatment and the results are shown in Table 4.6 to 4.8, respectively.
vi. The children with ARI illness treatment for both the North West (47.1429) and North East (27.3333) geo political zone are more significant when compare with other zones. The children with FEVER illness treatment for the North West (285.43) geo political zone is more significant when compare with other zones. Also, children with DIARH illness treatment for the North West (306.57) geo political zone is more significant when compare with other zones. 
vii. From Table 4.9, the overall mean for FEVER (107.838) is the highest follow by DIARH (97.562), then ARI (14.934), respectively. This implies that Nigeria children are mostly affected and treated for FEVER illness. 

5.2 Conclusion
Based on the analysis, the results shows that about 48% of children received treatment for fever, 45% of the children were treated for diarrhoea and 7% of the children treated for acute respiratory infection (ARI). Also, the average number of children illness treatment is statistically not the same across the six geo political region in Nigeria. Finally, the overall mean for FEVER (107.838) is the highest follow by DIARH (97.562), then ARI (14.934), respectively. This implies that Nigeria children are mostly affected and treated for FEVER illness. 
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Illness ZONE Mean Std. Deviation N

North Central 7.4 3.2 7

North East 27.3 26.6 6

North West 47.1 41.2 7

South East 2.2 2.4 5

South South 4.5 3.1 6

South West 1.0 1.1 6

Total 15.9 26.4 37

North Central 69.0 42.6 7

North East 117.7 79.2 6

North West 285.4 263.2 7

South East 73.6 46.0 5

South South 58.7 25.1 6

South West 42.7 31.5 6

Total 112.5 144.5 37

North Central 51.0 35.5 7

North East 135.2 96.1 6

North West 306.6 269.3 7

South East 34.8 31.5 5

South South 24.7 7.7 6

South West 33.2 27.7 6

Total 103.7 158.2 37
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Type III Sum of 

Squares df

Mean 

Square F Sig.

ARI 11169.687

a

5 2233.94 5 0.002

FEVER 276950.329

b

5 55390.1 3.62 0.011

DIARH 404542.918

c

5 80908.6 5.05 0.002

ARI 8145.376 1 8145.38 18.2 0.000'

FEVER 424713.305 1 424713 27.7 0.000'

DIARH 347625.792 1 347626 21.7 0.000'

ARI 11169.687 5 2233.94 5 0.002

FEVER 276950.329 5 55390.1 3.62 0.011

DIARH 404542.918 5 80908.6 5.05 0.002

ARI 13852.205 31 446.845

FEVER 474472.914 31 15305.6

DIARH 496921.514 31 16029.7
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