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                Analyzing the Factors Influencing Under Five Mortality in Kenya: Insights from the    
                2022 KDHS Survey Data
		

Abstract

The paper examines the determinants associated with under-five mortality in Kenya with main aim of demonstrating the key variable responsible for under-five mortality change in the country. The research study utilizes the 2022 Kenya Demographic and Health Survey. As noted in various studies the under-five mortality has been declining in Kenya over the years. Consequently, this reduction in mortality has not been significant in regard to the expectations in development goal 4. Therefore, it is against this background that this paper sought to investigate the contribution of determinants of U5MR in Kenya. Data was analyzed using R studio and SPSS 23.0. Descriptive statistical analysis involving percentages and frequencies were used as well as a Chi-squared test at a 5 percent significant level. Binary logistic regression was also used in the analysis of data. In univariate and multivariable analysis, the p-value found to be less than 0.05 was taken to be statistically significant with a 95% CI (confidence interval) used to examine the factors of U5MR. From the results obtained, it was noted that a total of 19,530 under-five children were included in the study. Some of the variables that indicated a high risk of death for the under-five mortality included mothers whose education level was at the primary level, divorced mothers, and mothers whose maternal age was between 45-49 years of age. The government of Kenya should target policy interventions that improve maternal education, give aid to vulnerable mothers and help improve children health issues to bring down under five mortality in Kenya. The policy framework that can be derived from this research is that the inequalities that exist between economic and social factors affecting infant mortality should be harmonized as part of the wider strategy to lower under fiver mortality.
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· INTRODUCTION

The main sources of under-five mortality, fertility, and migration in most of the developing countries is mainly the DHS surveys. The Under-five mortality rate usually is the likelihood for the death of a child born to die before attaining sixty months of age if faced by the current age-specific mortality rates which is usually expressed as the number of deaths per 1,000 live births [12]. The measure of a country’s healthy care attainment can be assessed by the under-five mortality levels [2]. It has been appreciated all over the world that under-five mortality is a big concern to humanity and must be looked into and addressed hence the incorporation of the sustainable development goals (SDGs). Among the health targets in the SDGs, goal number 3 of the second main target, strives to bring down under-five mortality to 25 per thousand live births by 2030 [4]. Researchers worldwide have underscored that the under-five mortality rates come far much behind in developing countries as compared to developed countries. The 2014 Kenya Demographic and Health Survey (KDHS) outlined that the under-five mortality rate was 52 per 1,000 live births [8]. In France during the same year for comparison the under-five death rate was oscillating between 8.4 and 9.9 deaths per thousand between 2014 and 2020 [14]. In Japan, it was 2.8 deaths per thousand in 2014 according to Japan Healthy data [13]. This clearly shows that there is a wide difference between under-five mortality rates in developing and undeveloped countries and this raises great concern. Determining the factors that raise the likelihood of under-five mortality is very crucial in the efforts to bring down the threat. A study carried out in Nigeria singled out some of the factors that improved the vulnerable to under-five mortality which included: increased breastfeeding children to more than eighteen months, visiting healthy facilities frequently, frequent contraceptive use, small family size, marrying and keeping one wife, improved sanitation, living in urban areas, weight of the newly born which should be normal and spacing of a child [9]. A study comparing Under-five mortality in Kenya and Egypt showed a significant association between the U5MR and mothers’ age, mothers’ education and, and mothers’ contraceptive use. Educated women are best placed to use contraception to space and limit births as well as promote campaigns against risky old-age childbearing thereby reducing childhood mortality [7].
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1.1	Organisation of the paper

The research paper is organized as follows; Section 1 has the introduction. Section 2 gives the study’s methodology including data sources and study variables. Section 3 has the statistical methods used in the data analysis. Section 4 has the results of the study. Section 5 discusses the result. Section 6 has the conclusion and areas for further research.

1.2	Objectives of the study

The study objective is to find out how the determinants of under-five mortality have affected the level of under-five mortality in Kenya using the 2022 KDHS data set. The research paper aims to explore and explain the under five-mortality proximate determinants and how each of the determinants has contributed to the U5M differentials and unpack the reasons for the change as far as 2022 KDHS was concerned. It will also belabor to seek recommendations for policymakers and suggest areas for further research.


· Methodology

2.1	Background

Kenya is located in East Africa and lies between latitudes 4.50N and 4.50S and longitudes 340E and 420E. It occupies approximately 582,646 square kilometers of land. The territorial boundaries are defined by the republics of Ethiopia to the north, Somalia to the east, the Indian Ocean to the southern east, Tanzania to the south, and Uganda to the west. According to the national census carried out in 2019, the population of Kenya was placed at 50.95 million.

2.2	Data source

The study made use of the data obtained from Kenya’s Demographic and Healthy Survey (KDHS) of 2022. It was the seventh DHS survey that was carried out in Kenya. This survey was a national representation that targeted 42,300 households in all the forty-seven county governments of Kenya. There were 25 households selected per cluster, giving a total of 1,692 clusters stretched out across
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the country with 1,026 and 666 clusters in rural and urban areas respectively. The main aim of the study was to collect population data on various areas of health in Kenya. The principle objective of the 2022 KDHS was to give estimates of demographic, health, and nutrition indicators to usher in the planning, executing, monitoring, and assessment of population and health-related programs at all levels of government in Kenya.

2.3	Ethical considerations

The ethical approval of this research study was obtained from The Demographic and Health Surveys (DHS) Program.

2.4	Study variables

2.4.1	Dependent variables

The dependent variable for this research study was the risk of death arising in an age interval from a 1–59 month period.

2.4.2	Independent variables

The independent variables for this study were the sex of the child, Respondent’s level of education, Current marital status, Respondent’s current age, Current contraceptive use by method, Birth order, Wealth index, Type and place of resident

2.5	Sampling techniques and sample size

The Kenya Demographic and Health Survey (KDHS) of 2022 was a national representative sample survey that aimed at getting information from 42,300 households in all of the 47 devolved governments of Kenya, intending to collect data on different characteristics of population and health issues across the country. A total of 33,879 women of age between 15-49 were included in the country’s sample. Stratification in the forty-seven regional governments was done into rural and urban strata. A total of 1692 clusters were scattered evenly within the country with 1,026 clusters in rural areas
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and 666 in urban areas. Only 32,156 women were interviewed for the full women questionnaire in this study. The respondents for the individual interview were women of age ranging from 15 to 49 years who slept in those households the night before the interview. The data collected was analyzed using SPSS and R version 3.2.1 statistical software.

2.5.1	Sample size estimation

The sample size for this study was estimated using the Taro Yamane formula (1967:86) which is given by
                                                                            (1)


where

 represents the sample size

 represents the population under study from which the sample is determined.

 represents the margin error which is derived from the confidence interval.

With a 99 percent confidence interval and using the Yamane formula, a total of 7,565 women were included in the sample.


· Statistical method for data analysis

3.1	The logistic analysis

The logistic analysis is a statistical method that was used to obtain the relationship between the response and the explanatory (predictor) variables. For the logistic analysis to be used the response variable should be dichotomous or binary and the independent variables should continuous, categorical variables, or any of the two. This statistical model approximates the likelihood that an event will occur. Therefore the aim is to approximate the likelihood of the response variable occurring but not to estimate the value of the response variable [10]. The study adopted the use of multiple logistical models since the predictor variables were more than one. Letting, less than 5 children even born and be more than 5 children ever born where . The
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probability of success of the independent variable was assumed to be


                                                                      (2)



and the probability of non-success was

                     (3)

Since the logistic model is expressed in terms of logits or log of odds that remodels the general logistic model into the formula form of the multiple linear regression which is represented by equation.
                                                                              (4)




Where L represents the log of the odds or the logit that the dependent variable is 1.  is the intercept and  are the regression coefficients. The odds represent the probability that an event occur given the probability that the event does not occur [3].

3.1.1	Estimating the parameters of the model

The logistics regression model uses the log odds on the vertical axis and the curve fitted makes the range of predictor variables Y to range between 0 and 1. The odds were transformed to probabilities using



R-square is a statistical measure of goodness of fit for a linear regression model. It expresses the proportion or percentage of the variance that the explanatory variables explain entirely. It measures the goodness of the relationship between the working model and the response variable on a 0 to 100 percent scale.
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         Where y is the response variable.


3.1.2	Statistical analysis

The study considered the descriptive analysis of both the predictor and response variables. Binary logistic regression was used to examine both the predictor and response variables. In this study, the P-value of 0.05 was regarded as significant.


· Results & Discussion

The prime demographic, socioeconomic, healthy, and culturally significant attributes of the infor-mant are presented in Table 1 which includes; the sex of the child, Respondent’s level of education, Current marital status, Respondent’s current age, Current contraceptive use by method, Birth or-der, Wealth index, Type and place of resident among others. Table 1 below shows the summary of the univariate variables

The significant Demographic, Socioeconomic, and Cultural characteristics of the respondents are shown in Table 1. The total number of respondents between the ages of 15 to 49 years was 19,530. Among these 6,686 live in urban areas and 12,844 reside in rural areas. The majority of women were married 14,632 (74.9%), followed by never in union 1,573 (8.1%), followed by living with a partner 1,451 (7.4%), followed by separated 1,233 (6.3%), respectively), windowed 377 (1.9%) and divorced 264 (1.4%) respectively. Considering the education levels those with primary education were the majority 6,896 (35.3%), followed by those with secondary education 5,542 (28.4%), followed by no education 4,464 (22.9%), and those with higher education 2,628 (13.5%). In regards to the current contraceptive use, those who never used any method 9,501 (48.7%), modern method 9,286 (47.5%), and traditional method 743 (3.8%). With regards to the wealth index, majority of the women were the poorest 7,268 (37.2%), poor 3,654 (18.7%), in the middle 3,142 (16.1%), richer 2,936 (15.0%) and the richest 2,530 (13.0%). When birth order was considered, those with one child were 5,161 (26.4%), 2 to 4 children 7,520 (38.5%), and those with more than five children 6,849 (35.1%).
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Table 1: The frequency and percentage distribution of variables related to under 5 mortality in Kenya, 2022 KDHS.

	Variable
	Category
	Frequency
	Percentage

	Gender
	Female 
	9,580
	40.19%

	
	Male 
	9,950
	50.9%

	Survival of the children
	Dead 
	694
	3.6%

	
	Alive 
	18,836
	96.4%

	Level of education
	No education 
	4,464
	22.9%

	
	Primary education
	6,896
	35.3%

	
	Secondary education
	5,542
	28.4%

	Current marital status
	Never in union
	1,573
	8.1%

	
	Married
	14,632
	74.9%%

	
	Living with a partner
	1,451
	7.4%

	
	Windowed
	377
	1.9%

	
	Divorce
	264
	1.4%

	
	Separated
	1,223
	6.3%

	Respondent current age
	15-19
	948
	4.85%

	
	20-24
	4,388
	22.5%

	
	25-29
	5,547
	28.4%

	
	30-34
	4,182
	21.4%

	
	35-39
	3,049
	15.6%

	
	40-44
	1,140
	5.8%

	
	45-45
	276
	1.4%

	Current contraceptive use by method
	No method
	9,501
	48.6%

	
	Traditional method
	743
	3.8%

	
	Modern method
	9,286
	97.6%

	Birth order
	1
	5,161
	26.4%

	
	2-4
	7,520
	38.5%

	
	5 and more
	6,849
	35.1%

	Wealth index
	Poorest 
	7,268
	37.2%

	
	Poor
	3,654
	18.7%

	
	Middle
	3,142
	16.1%

	
	Richer 
	2,936
	15.0%

	
	Richest 
	2,530
	13.0%

	Type and place of residence
	Urban 
	6,686
	34.2%

	
	Rural 
	12,844
	65.8%




4.1	Univariable analysis

The results for the univariate analysis which are unadjusted are shown in Table 2. The under-five whose mother’s education was up to primary level were 35% more likely to die before their fifth birthday compared to those who had no education. The risk of death for the under-five mothers who had secondary education and higher education was 1.118 and 0.814 respectively. This showed clearly that the risk of death for those under five reduced as mothers acquired more education. The risk of under-five mortality among the under-fives was high for unmarried women as compared to never-in-union women. The risk for death was highest at 63% for the windowed women and was least for married women which was lower by 6.7% as compared to women who were never married. The risk of the under-five whose mothers were in the age bracket of 40-44 and 45-49 were 1.108 and
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	Exp(B)
	P-value
	Confidence interval

	Level of education
	
	
	
	

	No education 
	1.000
	0.0010
	
	

	Primary education
	1.346
	0.0040
	1.097
	1.652

	Secondary education
	1.118
	0.321
	0.897
	1.394

	Higher education
	0.814
	0.170
	0.607
	1.092

	Marital status
	
	
	
	

	Never in union
	1.000
	0.0250
	
	

	Married
	0.9330
	0.6280
	0.704
	1.236

	Living with a partner
	1.209
	0.3130
	0.8360
	1.748

	Windowed
	1.358
	0.2690
	0.789
	2.3339

	Divorce
	1.632
	0.1010
	0.909
	2.930

	No longer living together
	1.289
	0.1880
	0.883
	1.881

	Wealth Index
	
	
	
	

	Poorest 
	1.000
	0.3730
	
	

	Poorer
	1.038
	0.7310
	0.8410
	1.281

	Middle
	0.876
	0.2660
	0.6930
	1.107

	Richer 
	1.086
	0.4700
	0.8680
	1.358

	Richest 
	0.858
	0.2420
	0.6650
	1.109

	Place of Residence
	
	
	
	

	Urban
	1.000
	
	
	

	Rural
	0.922
	0.312
	0.787
	1.079

	Age of the mother
	
	
	
	

	15-19
	1.000
	0.012
	
	

	20-24
	0.796
	0.195
	0.5640
	1.124

	25-29
	0.669
	0.031
	0.476
	0.942

	30-34
	0.707
	0.053
	0.498
	1.004

	35-39
	0.8100
	0.250
	0.566
	1.160

	40-44
	1.108
	0.621
	0.7380
	1.662

	45-45
	1.125
	0.710
	0.6060
	2.088

	Sex of the child
	
	
	
	

	Male 
	1.000
	
	
	

	Female 
	0.917
	0.265
	0.788
	1.068

	Maternal age 
	
	
	
	

	15-19
	1.000
	0.012
	
	

	20-24
	0.7960
	0.195
	0.565
	1.124

	25-29
	0.669
	0.021
	0.476
	0.942

	30-34
	0.707
	0.053
	0.498
	1.004

	35-39
	0.810
	0.250
	0.566
	1.160

	40-44
	1.108
	0.621
	0.738
	1.662

	45-45
	1.125
	0.710
	0.606
	2.088





1.125 respectively. The two are among the highest when compared to the maternal age of mothers less than 20 years. These results align with a research study done by[6, 5] which indicates that the under-five mortality is higher for women whose maternal age is greater than 45 years. The risk for those under five whose mothers were in the category of being poor mothers was higher at 1.038 as compared to the richest which was lowest at 0.8580 as compared to the poorest which is at 1.000. The wealthier the woman is the less is the under-five risk of death. According to[1] the prevalence of under-5 mortality is higher for children from poor families than those from non-poor families.


4.2	Multivariate analysis

The results of the Multivariable analysis are shown in Table 3. The outcome of multivariable analysis where all factors are considered is enumerated. Females had an 8.4% lower risk of experiencing under-five mortality compared with the males. Maternal education for higher education brought down the chances of under-five mortality by 19.2% compared to mothers with no education. The under-five whose mothers were windowed had the highest risk of 36% of dying as compared to never-in-union mothers. The results also show that belonging to the richest family reduced the risk of dying for under-five mortality by 3.5% as compared to women from the poorest families. Maternal ages of 40-44 and 45-49 increased the odds ratio of under-five mortality to 14.9% and 17.9% respectively. This is in line with a study carried out in Eastern Nigeria by[2]. sectionDiscussion This research was carried out to identify determinants of under-five mortality for the 2022 Demographic and Health Survey data in Kenya. The methods that were employed were both descriptive and binary logistic regression analyses to examine factors affecting under five mortality. In this study, various factors were found to contribute to the reduction of the risk of under-five mortality. They included level of education whereby an under five who was under the care of a mother with a high level of education had a lower risk of death. An educated mother has a wide understanding of taking care of a child from the time of conception compared to a mother who has no education at all. Educated mothers seek healthcare services more than illiterate women [15].
The age of the mother at the time of delivery is also crucial. From this study, the results show
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Table 3. Result of multivariable analysis


	
	Exp(B)
	P-value
	Confidence interval

	Level of education
	
	
	
	

	No education 
	1.000
	
	
	

	Primary education
	1.327
	0.016
	1.055
	1.671

	Secondary education
	1.115
	0.4350
	0.8480
	1.468

	Higher education
	0.8080
	0.2440
	0.564
	1.157

	Marital status
	
	
	
	

	Never in union
	1.000
	0.0870
	
	

	Married
	0.9690
	0.8420
	0.7130
	1.317

	Living with a partner
	1.228
	0.910
	0.8390
	1.800

	Windowed
	1.281
	0.394
	0.7240
	2.266

	Divorce
	1.634
	0.110
	.8950
	2.981

	No longer living together
	1.270
	0.234
	0.8570
	1.883

	Wealth Index
	
	
	
	

	Poorest 
	1.000
	0.472
	
	

	Poorer
	0.985
	0.8980
	0.784
	1.237

	Middle
	0.872
	0.294
	0.675
	1.126

	Richer 
	1.130
	0.348
	0.876
	1.457

	Richest 
	0.965
	0.813
	0.715
	1.301

	Place of Residence
	
	
	
	

	Urban
	1.000
	
	
	

	Rural
	1.071
	0.104
	0.737
	1.029

	Age of the mother
	
	
	
	

	15-19
	1.000
	0.025
	
	

	20-24
	0.8090
	0.239
	0.568
	1.151

	25-29
	0.698
	0.051
	0.486
	1.002

	30-34
	0.748
	0.127
	0.515
	1.086

	35-39
	0.850
	0.405
	0.580
	1.22

	40-44
	1.149
	0.524
	0.749
	1.761

	45-45
	1.179
	0.612
	0.624
	2.226

	Sex of the child
	
	
	
	

	Male 
	1.000
	
	
	

	Female 
	0.9160
	0.259
	0.787
	1.067








[bookmark: page13]

that under five whose mothers were at an advanced maternal age are at higher risk of death which stands at 10.8% for maternal age 40-44 and 12.5% for maternal age 45-49 respectively as compared to maternal age 15-19. The likelihood of death of under-five female children was less than 8.4% as compared to male children. The family wealth index plays a big role in child mortality. Generally, Wealthier households have improved living norms and the capability of exclusive health facilities. This greatly helps to bring down the possibility of child mortality among wealthier families. This coincides with research carried out by [1]. Further, families with lower wealth levels are less likely to have availability of health facilities. The results of the study indicated that those under five who are in a house with both parents alive had a low risk of mortality. There is a risk of 63.4% for the under-five families where there is divorce. [11]


· Conclusion

From the results of this study, it can be seen that there is a wide gap between the economic and social imbalance and the improved country’s economic and social status. In order to reduce mortality of children under 5 years, there is need to reduce economic and social inequalities with an aim of improving the country’s economic and social conditions. Therefore, there is need to have checks and balances that would enable monitoring and assessment of economic and social inequalities in order to bridge the gap between them and hence bring down under 5 years’ mortality.

5.1	Areas of further studies

Not all variables were considered in the study. The researcher recommends that research be conducted to find the effects of pollution on the under-five mortality in Kenya.
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