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Abstract

The risk of death between puberty and fifth anniversary is five years. The reduction in mortality rates of less than 5
years is a major explanation for reducing the mortality rate under 5 years below 25 deaths per 1.000 live births by
2030 by the Sustainable Developation Target (SDGs) for 2016. It is a crucial indicator of children's health and of a
nation's overall growth. Data have been collected from the 2016 Ethiopian Demography and Health Survey. The
Kaplan-Meier, the proportional risks of Cox and the distribution of weubull-gamma mutual models of fragility were
employed in the study for the outputs of under five infants. In the cohort, religion, marital status and delivery
position of the final Cox Regression and Weibull-Gamma model of reciprocal frailty, the variables that significantly
predict infant mortality times under the age of five were the receptive. Sample regions, on the other hand, are used
as clusters which are responsible at regional levels for mutual fragility models. In addition, there was enough
evidence for unnoticed heterogeneity at the regional levels in the weibull-gamma = 0.0,0428417 mutual frailty
model parameter. The study indicates that the fight against the death burden for children below 5 years helps by
resolving geographic disparities and allowing mothers to spill into health care facilities (hospitals, health centres,
private health facilities and NGOs). Important predictors (five-year age group, religion, marital situation and place
of birth), eventually minimising child mortality, should also be given special attention.

Keywords: Child-Mortality; Cox-PH model; Kaplan-Meier; Log-rank; parametric; Shared-frailty
1. Introduction

The risk of death is characterised by the mortality rate below five from birth to fifth. The number of deaths of
children under the age of five is unprecedented in many developing countries. Mortality in the under-five is largely
connected to living conditions and thus to the well-being of a nation. This is one of the major issues that concern not
only the Sub-Saharan African regions, but many countries all over the world. Since 1990, major global progress has
been made in reducing infant mortality. The overall number of deaths less than 5 years of age decreased to 5.3
million in 2018, from 12.6 million in 1990. On average, 15,000 children under 5 per day die in 1990 at a rate of
34,000. In 1990, the globally below five death rate decreased by 59% to 39 live births by the figure of 93 deaths per
1,000 live births in 1990. This is similar to one in 11 kids who die in 1990 before age 5 and 1 out of 26 in 2018
(WHO 2019). This is comparable.

In 2018 only 5 countries were killed half of all under-5: India, Nigeria, Pakistan, Ethiopia and the DRC (UNICEF &
WHO, 2015). One of the main goals of the Ethiopian government is to eliminate infant death. Ethiopia has made
substantial gains in reducing child mortality over the last 20 years. Despite tremendous improvement in the
management of morbidity and death among children or mothers, the mortality rate below five continues to be a
major concern for public health. Results from EDHS data for 2011 in Ethiopia indicate a substantial drop in all
mortality levels in infants.
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In the same period, deaths less than five have decreased by 47%, from 166 deaths a thousand live births to 88 deaths
a thousand live births. Apart from one out of 21 infants, the total death rate is 67 per 1,000 live births, at the age of 5
(Solomon.et al., 2017). In view of this a series of studies has been carried out with the intent of recommending
policies to implement efficient health intervention programmes in order to achieve the Sustainable Development
Goals to minimise under-5 deaths by under 25 per 1000 live births by 2030. This research has been conducted in
Ethiopia to establish observed conditions associated with the lowest five deaths.

The key threats to under-five deaths in Ethiopia will therefore be examined by this report, which will take into
account the different demographic, socio-economic, environmental, regional and health-care tools and the ignored
factors of Ethiopia's current demographic health study (EDHS, 2016).

1.1.Statement of Problem

The death rate in Ethiopia under five and several sub-Saharan countries is a major concern for Ethiopia (Abebe et al,
2018). From 1990 deaths of 93 per 1000 live births in 1990 to 2018, the global child mortality rate has now plunged
by 59 per cent. Furthermore, surveys in 2000, 2005, 2011 and 2016 showed declines in Ethiopia's mortality rates
below five. Despite this substantial change, important tasks still remain to enhance the survival of children.

The study of mortality among infants is one of development countries' most significant studies, such as Ethiopia.
Several studies have been performed over a different span in order to identify underfive mortality determinants in
Ethiopia, using various statistical models such as logistic regression, non-parametric, semi-parametric proportional
risk, etc. Since much of the study has been carried out to establish only the impact of variables on infant mortality's
survival time under five years of age. In certain cases, however, unrecognised variability in survival data models is
appropriate.

1.2. Objectives of the Study

The main objective of this analysis was to establish over time the deciding factors in Ethiopia for infant mortality.

The analysis has the following basic objectives as well:

e  Estimating the survival time of children under five years of age.

e Analysis of Cox PH to determine the effect on the survival time of children under five years of age
from the observed factors.

e An study of parametric mutual frailty models to assess the effects of overlooked regional
heterogeneity on the survival period of children under the age of five.

2. Material and Methods
2.1. Data and Sampling Design

The 2016 Ethiopian Demographic and Health Survey will provide secondary data. Two stratified stages were
selected in the 2016 EDHS report. Each region is streamlined into two different regions as urban and rural areas.
This study includes studies by the author on rural regions. For each two-stage stratum, EA samples have been
selected separately. In the main study phase (Amare Abera Tareke & Masrie Getnet Abate, 2020), a total of 645 EAs
(202 in urban areas, and 443 in rural areas) were selected as proportional to the EA size in 2007, with a total of
18008 residences selected. In 16583 households interviewed for individual interviews, qualifying women aged 15-
49 were identified. After a consistent structure, reorganisation and elimination of missing values, the number of full
knowledge women becomes 10641, from which my research only includes women sleeping in an 8840 country.

2.2 Variables Under Study

The research variables are time to under-five deaths per month. Various other explanatory variables are expected to
be correlated with the child's survival, and to be categorised as socio-economic (mother education, rich index,
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mother's profession and religion) and demo factors (equivalent age in the 5-yr community, respondent's age initial),
as environmental (toil availability, drink source, and delivery location)

2.3 Survival Data Analysis
2.3.1 Non- Parametric Methods

Let ti be the length of the analysis at point i, dij is the number of casualties at point | and ni is the number of people at
risk just before the Kaplan-Meier survival function estimator is obtained from the equation at time t (Hosmer and
Lemeshow, 1999).

~ di
St = Tleise [1 - ;] ()
The cumulative hazard function estimator of KM (equ. 1) is calculated as:

Hiy (6) = = In[$im (0] 2

The log-rank test is the non-parametric test that was developed by Mantel and Hansel(M H Test). Since it is a hon-
parametric exam, the distributive nature of the data does not need to be inferred. The registration rating test is based
on a weight equal to one, i.e. wi=1(Hosmer & Lemeshow, 1999.) You can write the statistics as follows:

m g 5 N2
QLR — [Zi:1(-zll;fll)] (3)
i=1"11

2.3.2 Cox-Proportional Hazard Model

A multifunctional approach to determine the survenal effects of multiple covariats is the Cox-Proportional Hazard
Model (PHM). This study would use Cox PHM to achieve the adjusted/observed effects of variables on the child
survival time. It should be able to classify t and X as vectors of explanatory factors for a child in the random
continuous variable. Then the Cox - PH model is given

hi(t! X, ﬁ) = hO (t)exp(ﬁ,x) (4)

Where, B'x =r(x,B), hi(t,x, ) is the risk of death for child i at time t, with covariate X = (x;, x5, ..., x,) and
column vector of p regression parameters (5, 55, ..., Bp), ho (t) = the baseline hazard function that characterizes how
the hazard function change as a function of survival time, B’x = characterizes how the hazard function changes as a
function of subject covariates and t = is the failure time.

2.3.3  Shared frailty Model

The approach of fragility can also be a statistical modelling concept that takes account of unmeasured covariate
heterogeneity. Statistically speaking, the frailty model may also be a random-event-to-event performance model,
where the random effect (failure) affects the role of a baseline risk in the multiplication (Wienke, A., 2010). In order
to derive the role of risk of people that supported the function of population risk derived from living tables, Vaupel e
t al. (1979) used the frailty strategy. In view of fragility, any failure cycle of a class is conditionally autonomous.
The traditional approach to fragility assumes

Suppose we have j observations and i subgroups. Each subgroup consists of n; observations and Y% ,n; =n
where n is the total sample size. The hazard rate for the jtt individual in the ith subgroup (cluster) is given by:

hij (£) = ho (£)b; exp(zitjﬁ),i =1,..,6G6,j=1,..,ni 5)
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When bi for subgroups are delicate words and their distribution is again believed to be independent with an average

of 0 and a variance of 1. The univariate frailty model is obtained if the number of subject's ni is 1 for all groups
(Wienke, 2011); otherwise, the model is called the mutual frailty model since the same frailty value is shared by all
subjects in the same cluster or groups (Duchateau.et al., 2007).

Gamma distribution: Because of its simple understanding, versatility and mathematical tractability, the distribution
of gamma frailty has been commonly used in parametric modelling of intra-cluster dependence (Vaupel et al., 1979;
Clayton, 1978; Oakes, 1982). The density function is given by: assuming a two-parameter gamma density with a > 0
and y > 0 as shape and scale parameters respectively.

(Zzilx—l

Y exp(~yzi)
(i) = o) ©)

Where the gamma function is o> 0 and y > 0 and T" (.) it corresponds to a Gamma distribution Gam(y, 6 ) with p set
to 1 for the ability to classify and its variance is 6. The gamma frailty distribution's conditional survival and hazard
function is given by (Gutierrez, R.G., 2002). In conjunction with Agamirza E et al,2018,

so(t) = [(1 = BIn{s(OD]Z ,0 > 0 and

ho() = h(®O[(1 - 6 Inf{s(OH]™! )

Where the baseline distributions are S(t) and h(t) in terms of survival and threat. The Gamma distribution Kendall's
Tau (Hougaard, p. 2012) measures the association for every two event times in the same cluster. It is a detailed
measure of time dependence and the used model of fragility, independent of changes. Kendall's shall be determined

within the community of the members by:
[

=0

,7€(0,1) (8)

Inverse Gaussian distribution: Easy formed expressions for unconditional survival and hazards are identical to the
model of gamma fragility and attractive. The probability density function of a randomly distributed Gaussian inverse
variable with the parameter p > 0 is defined by:

-3 —(zi-1)2
f,(zi) = (\/%_n)z z exp (%) ,p>0,2z>0 9)
Its conditional survival and hazard function(Wienke, A., 2010) are given as follows:
1
S,(t) = exp {5 (1-n-n- 2ln6{s(t)}]1/2)} 6> 0

ho(6) = [A(D)[1 = 2pIn{s(O)}]]" 72 (10)
Where S (t) and h (t) is the baseline distributions' survival and hazard functions.

2.3.4 Baseline Hazard Distributions for Parametric frailty Models

Exponential distribution is the simplest of all life distribution models with only one uncertain parameter. In the
exponential model, the dependent probability is constant over time.

Table 1: Base line Model Distribution of Exponential and Weibull Distributions

Distribution Density Survival Hazard Cumulative  hazard Parameter space
function f(t) function S(t) function h(t) function H(t)

a.Exponential de~ Mt e~ A -In(s(t)) A>0

bWEIbU" lyty_l exp_At‘y exp_}'ty ){yty_l AtY A> O,y >0

In Table 1, Weibull's distribution is one of the parametric distributions used for data processing throughout life. The
distribution of Weibull is more general, flexible and allows non-continued yet monotonic hazard rates than the
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exponential distribution. It is a two-parameter model (A and y) where the parameter of scale is A and the parameter of
form is y.

2.4 Model Selection

In the fragility model there are several methods of model selection, such as the cox ratio model. Akaikie, H., 1974,
proposed an informative criteria statistics (AIC) to compare different models. This research used AIC and BIC
parameters to test various candidates for parametric models of fragility. The smallest AIC and BIC value is best
known as the model.

2.4.1 Model Diagnostics: Cox-Snell residuals

It is a technique that can be applied to any parametric model and it is possible to use the residual plots to verify the
model's fit. For the j™ individual with observed survival time tj, the Cox-Snell residual is given: rj= H{Tj/X;) = log S
(Ti/x), where H” and S™ are the estimated values of the j~thsubject's cumulative hazard and survivor function at
time t j. The rj should have a normal (A=1) exponential distribution if the model matches the data, so that a hazard
plot of rjversus the Nelson-Aalen cumulative hazard estimator of the rj's should be a straight line with slope unity
and zero intercept, if yes, the fitted model is adequate (Cox and Snell, 1968).

3. Results
3.1 Summary Statistics

In the study 8,840 were live births, 575 (7 percent) died and the remaining 8,265 (93 percent) lived (censured)
between the ages of 0 and 59. 4557 live births are male and 4283 are female, of which 342 have male and 233 are
female, and 4215 have male and 4050 are female respectively of the total number taken into account in the survey.
The principles indicate that the largest number of babies is born and men are dead by the fifth day they are born.

For children who received illiterature, elementary, secondary and higher education, based on this result, children
from women who received higher education had relatively little dying experience before the age of five. For
children, the deaths in infants were 433, 116, 22 and 4 for mothers who received higher education. In the far region
the highest number of deaths in Ethiopia was among under five children, while 968 live births 84 and 884 died alive,
and 766 living births 63 died followed by Benshangul-Gumuz. In the other region the number of children died was
83. 6799 of those born at home, 472 of whom have been killed while 6327 are still aliven, were live births in the
study. We will note that in contrast with those provided to private and state health facilities, comparatively children
born at home experience the highest death before their fifth birthday.
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The complete Kaplan Meier estimate curve in Fig. 1(a) implies a decline in children's average survival time as
followup increases. While Nelsen's cumulative risk estimate curve alonely shows that the cumulative risk of infant
mortality is predicted to increase over time Fig. 1(b) of the paragraphs.

Kaplan-Meler Survival Estimate Nelson-Aslen cumulative hazard estmate
540, ¥ evend o iTS 3
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4. Overall product limit estimation of survival function b, Nelson -Aalen cumulative hazard estimation

Fig. 1: Chart for Kaplan-Meier and Nelson Aalen Estimation

Table 2: Effects of the log-rank test of survival distribution equality for the various categorical variables

Covariates Chi-square DF Pr >chi-sq

Age in 5-year group 14.4 6 0.0255*
Region 40.62 10 0.0000*
Mother education 3.24 3 0.3563
Sources of drinking water 3.64 4 0.4580
Toilet facility 0.09 1 0.7668
Religion 41.48 4 0.0000*
House hold status 5.54 2 0.0627
Mother occupation 0.00 1 0.9885
Marital status 4.46 1 0.0346*
Child sex 0.01 1 0.9214
Place of delivery 18.63 2 0.0001*
Age in five year group 2.05 2 0.5629

Source: EDHS 2016,* Significant at 5% alpha level

The null hypothesis that the survivor roles are the same for covariates, mother occupation, mother schooling,
drinking water source, toilet facilities, household status, child sex and respondent age at the age of the first birth
respondent can not be rejected from Table 2, in five year groups with p-value > 0.05. We therefore have ample
evidence to conclude that there is no substantial difference in the survival time of children at the 5 percent alpha
level of significance for these covariates.

The null hypothesis that the survivor is the same or that we should accept the alternative for covariates, on the other
hand, can be rejected: place of delivery; faith and marital status with p-value <0.05. We therefore have extensive
evidence to suggest that the survival time of children in these covariates is significantly different from 5 percent
alpha.

Table 3: Final fitted Cox’s Proportional Hazard Model of children under the age of five
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Covariates Hazard ratio SE Z>P 95%ClI
Age in five-year group:15-19(ref)
20-24 .8614681 .2798435 0.646 [.48506, 1.6598]
25-29 8972784 .2815943 0.730 [[4275, 1.52244]
30-34 .8067446 .2614002 0.507 [.3877, 1.43091]
35-39 7448451 .2481164 0.377 [.1883, .958068]
40-44 424784 176275 0.039* [.12544, .88109]
45-49 .3324424 .1653232 0.027* [.4576,0.965]
Region: Tigray(ref)
Afar 2.073041 .7907975 0.056 [.98153, 2.379]
Amhara 1.156633 4255346 0.692 [.562389, 4.379]
Oromiya 1.315909 4839501 0.455 [.64000, 2.7057]
Somalia 1.010301 4024316 0.979 [.4628, 2.2056]
Beshangul-Gumize 2.121957 .7785868 0.040* [1.0338 , 4.356]
SNNPR 1.939115 7222926 0.075 [.93442, .02406]
Gambela 2.236417 .93286 0.054 [.98741, 5.065]
Hararari 2.218676 .9300974 0.057 [.97557, 5.0458]
Addis Abeba 2.073041 .7907975 0.056
Dire Dawa 1.156633 4255346 0.692 [.60973 , 3.916]
Religion: Orthodox (ref)
Catholic 4.929697 2.027418 0.000* [2.2017, 11.038]
Protestant .9131883 2429421 0.733 [.54212, 1.5382]
Muslim 1.420847 .3299958 0.130 [[90127, 2.2399]
Other .8492811 4216111 0.742 [.32099, 2.2471]
Place of delivery: Home (ref)
Gov’t heath institution 4611703 .0963716 0.000* [.30619 ,.69461]
Private heath institution .9076556 .3799341 0.817 [.39959, 2.0617]
House hold status: Poor (ref)
Middle .8390962 .1626058 0.365 [.5739, 1.2268]
Rich .9969991 173146 0.986 [.70937, 1.4013]
Marital status: Currently in union(ref) 0.024*
Currently not in union 5663924 1281343 0.012* [.36354, .88244]
Age in 5 year group *Religion 1.084777 .0425861 0.038* [1.004441,1.17154]

Source: EDHS 2016 *Significant at 5% level. Remark: (ref.) is Reference category.

Table 3 displays the hazard ratio, standard error values and trust intervals of the Cox-PH models. It indicates that in
the five-year cohort, religion, marital status and place of delivery with a p-value of <0.05 the respondent age of the
covariate has a significant effect on children's overall survival. Respondent age in five year group is found to be
significant statistically influence on time to under -five child mortality. The hazard of death for a children’s whose
mother age group between 40-44yeasrs is less likely as we compared risk of dying for a child’s born whose mother
age group is between 15-19yeasrs HR = 0.424784[95%, CI 0.12544,0.8811,P = 0.039].

We have 5 groups (Orthodox, Christian, Protestant, Muslim and others for the respondents faith. In Samuel Pavard,
Frédéric Branger, 2012, the probability of death categories is 4,9297 times more probable for children whose
mother's religion is Catholic than that of those whose mother's religion is Orthodox (the category of
reference) HR = 3.090[95%, CI 1.617,5.908, P = 0.001].

Marital status is found to have statistically significant influence on time to under -five child mortality. The risk of

dying for child’s whose mothers were no currently in union less likely as compared to the risk of dying for child’s
whose mothers were currently in union (reference category), HR = .5667[95%, CI 0.3654 ,0.88244 ,P =
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0.012].Place of delivery is found to be significant statistically influence on time to under -five child mortality. The
hazard of death for a children’s who delivered in government health institution is decreased by 64%as compared to
the hazard of death for children’s who are delivered at home (reference category)

Table 4: Global or rho test result for test of proportional hazard assumption

Covariates Rho Chi-sq. DF Pro > Chi-sq.

Age in five year group 0.05668 0.96 1 0.3261
Religion 0.09808 2.97 1 0.0849
Marital Status 0.00932 0.03 1 0.8743
Place of Delivery -0.06463 1.46 0.2267
Age in 5 year group * Religion -0.10266 3.24 1 0.0719
Global test 14.79 5 0.113

The findings of Table4's global fitness test show that statistics on Wald chi-square test are of no significance (p-
value=0.113), which does not breach or comply with the assumption of proportional hazards.Since it is possible to
expect some correlation within a region, we have depicted this in (Table 4), as from Roberto G. Gutierrez 2018, the
shared frailty model where sharing takes place on the regional level.

Table 5: likelihood ratio tests of unobserved heterogeneity

Shared frailty model LRT 0 T P-value

Weibull — Gamma 5.18 .0428 0.04104 0.011*
Weibull - Invers Gaussians 5.12 0.044 0.0422 0.012*
Exponential- Gamma 528 0.0434 0.04159 0.011*
Exponential-Invers Gaussians 5.18 0.0446 0.04269 0.011*

Source: EDHS 2016, *significant at 5% alpha level

Table 5 indicates that major non-observable variability in all models exists at a level of 5% significance. We have
enough data, too on the basis of Kendall's significance, to conclude that on average, between periods of time and
infant mortality under five, there is positive correlation across regions

Table 6: For Multivariable Parametric Mutual Frailty Models, BIC and AIC value

Base line hazard Frailty distribution
Gamma Inverse Gaussian
Exponential BIC 3315.3 3315.276
AIC 3272.978 3272.954
Weibull BIC 3290.75 3290.96
AIC 3241.607 3241.984

In Gamma's reciprocal frailty model, with Weibull-Baseline hazard function, weibull-Gamma, Weibull-Invers,
Exponential-Gamma and exponential-invers Gaudi models have comparably small AIC (3241.607) and BIC
(3290.75). The situation of time-to-five infant mortality is the best example of time-to-five child death in the
specified scenario (Table 6).

Table 7: Final equipped multivariable mutual frailty model Weibull-Gamma

Covariates Hazard SE z P>z 95%Cl
Age in five year group: 15-19(ref) 1
20-24 .7429548 .2390864 -0.92 0.356 [.3954046, 1.395993]
25-29 7738341 .2396016 -0.83 0.408 [[4217849, 1.419726]
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30-34 .6110096 1952768 -1.54 0.123 [.3265928, 1.143114]
35-39 .6466022 .2100173 -1.34 0.179 [.34211,1.222105]
40-44 3737129 .1508503 -2.44 0.015 [.1694135, .824381]
45-49 7334644 .3257182 -0.70 0.485 [.3071679, 1.751387]
Religion: Orthodox(ref) 1

Catholic 6.083976 2.424933 4.53 0.000 [2.785596, 13.28792]
Protestant 1.170497 .2850727 0.65 0.518 [.7262089, 1.886597]
Muslim 1.681746 .3284835 2.66 0.008 [1.146835, 2.46615]
Other 1.094222 5315949 0.19 0.853 [.4222547, 2.835543]
Marital Status: in union(ref) 1

Currently not in union .5536638 1240674 -2.64 0.008* [.356866, .858988]
Place of Delivery: Home(ref) 1

Gov’t health institution 4361096 .0888258 -4.07 0.000* [.2925667, .6500795]
Private health institution .9127605 .3796257 -0.22 0.826 403956, 2.062432]

0 =.0428417, Likelihood — ratio test of theta = 0: chibar2 (01) = 17.65 Prob = chibar2 = 0.000

Source: EDHS 2016, *significant at 5% alpha level, SE=standard error, t=Kendall’s tau, O=variance of random
effect, chibar2 =Chi-square, chibar2 (0, 1) = Chis-square distribution with 0 and 1 degrees of freedom

The respondent age of the predictors in the five-year community, faith, place of delivery, marital status, were found
to be significant contributors to the survival of children under five when controlling for regional level impact. Note
that shared frailty model estimates are quite similar to that of Cox proportional without frailty model. In this have
considered regional frailty; there were 11 regions in Ethiopia. The variation of the word frailty (Regional frailty) =
0=0. With a P-value < 0.05, which varies significantly from zero, 0428417 provides ample evidence for the presence
of unnoticed heterogeneity at the regional level. The result shows that in terms of their area, there is substantial
heterogeneity of death in children, while each child shares the same value of the covariate. That implies that the
measurable variables found in the model do not explain other factors affecting child mortality under five at regional

Cox-snell Residual plot for Exponentail Cox-snell Residual plot for Weibull

cummitatve hazard function
2 3

Estmatec

level (Table 7).

Fig. 2: Estimated cumulative hazard plot of the Cox-Snell residuals for a) Exponential and b) Weibull models

The residuals of Cox-Snell plotted against themselves form the reference line of 45° . The calculated accumulated
hazards plotted against the Cox-Snell residuals should be similar to the reference line if the model matches the
data well. Comparing the jagged line with the line of reference in Fig. (a), we note that the accumulated hazards
estimated deviate from the reference line. The Exponential model doesn't seem to match these data well
therefore. Although the jagged line remains very similar to the 45%reference line when we see the goodness-of-fit
of the Cox-Snell plot for Weibull. We therefore conclude that the Weibull model better matches the data than the
Fig. Exponential model 2(b).

3. Discussion

The research assessed the survival of children under 5 by using proportional danger and parametric reciprocal frailty
model Cox, taking the region as a cluster (Alemayehu Siffir Argawu: Gudeta Hirko. 2020) to examine demographic,
socioeconomic and climate determinants of mortality in rural Ethiopia.There was a substantial difference in the
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frequency of death (failure time) from the results of the Log-rank test in various categories of child mortality under
five, country, place of delivery, religion and marital status. For both models that we obtained through the application
of the Collet, the age of a respondent in the five-year community, the religion, marital status and place of delivery
are protected by the Variables selection procedure (Collet, D., 2015). The study findings are comparable and
consistent with various previous literatures.

The outcome of this research, consistent with the Yigzaw Alemu Limenih study, Demeke Lakew Workie 2015,
indicated that the respondent age in the five-year category was a significant predictor of time to death in rural areas
of Ethiopian children. The outcome indicates that the risk of death is less likely for a child whose mother age group
is between 40-44yeasrs as we compared the risk of dying for a child born whose mother age group is between 15-
19yeasrs. A study conducted in Nigeria by Anthony l.et la. (2019) to explore the effect of environmental,
geographical, socio-economic, demographic and health-related service factors on fi.

The place of delivery has been shown to have a major statistical effect on the time to mortality of children under
five. The risk of death for children delivered in public health institutions is decreased by 64 percent relative to the
risk of death for children delivered at home (reference category). This is the result of a study by Bello.et al. (2014)
which analyses the environmental determinants of infant mortalities in Nigeria using the analysis and simus of key
components.

According to Ashenafi Abate Woya, et al 2019 , the values of AIC and BIC criteria parametric gamma frailty model
was the most efficient model to describe the under-five children dataset, it is consistent with the study done by
(Seckin N. Determinants of infant mortality in Turkey MA Thesis. Ankara: Middle East Technical University; 2009.
p.82). As the authors Prafulla Kumar SWAIN, Gurprit GROVER., 2016 mentioned ,there was frailty effect (6=0.
0428417, P-value=0.0000, a=0.05) implied that there exists significant heterogeneity of death in the children in
terms of their region, even though each child share the same value of the covariate.
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