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Abstract: Problem statement: Many studies were carried out in many countriesexamine the
relationship between children mortality, prosperiyd education. These studies are useful for the
purpose of intervention and policy making. Questiavere raised about the problem of children
mortality which is still not recognized well in ntosleveloping countries because of different
techniques were used in the analysis of previoudies and also there are different circumstances in
different countries.Approach: The objective is to examine the relationship betwechildren
mortality, prosperity and education to create arclgicture of health status of three indicators of
children mortality: stillbirth, neonatal and infai8everal techniques were used regarding the cafises
children mortality and more complex techniques #hdae used such as structural equation modeling
which we used to explain the interrelations amorggtof variables. Mortality factor includes three
indicators: standardized (infant, neonatal andbgtih) mortality ratios, education factor includésee
indicators: the percentages of population who agueprimary, secondary and tertiary) education and
prosperity factor includes three indicators: thecpatages of population who classified as (CLASS1-
3) of occupation. The data were collected from Biridts based on the census carried out in Madaysi
in 1995. Goodness of fit indexes, were examinedofoposed models. Programming was used in the
analysis using LISREL softwarResults. It was found that p-value for the fitted models@vgreater
than 0.05, indicating that the proposed models @reeptable or adequate in interpreting the
relationship between prosperity, education and atityt The estimated effect of prosperity factor on
mortality factor was found significanty( = -0.37, t-value = -3.74) but the estimated effett

education factor on mortality factor was found sanificant ¢, = -0.06, t-value = -0.74). The

proposed nested model 2 was found better than niollecause it was more parsimonious although,
Xaeencer WaS not significant.Conclusion: We concluded that improvements in prosperity may
automatically lead to decreasing in children mdstaSo our recommendation is to enhance the level
of salary and the level of occupation to decredse droblem of children mortality. Also further
research is required in other developing countaésig into account other socioeconomic indicators
using other techniques such as spatial analysis.
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INTRODUCTION enormous body of evidence shows a robust positive
association between educational attainment and a
Over the past half century, the link betweenvariety of health outcomes (Crimmins and Saito,1200
education, health and mortality has been one of th&eldmanet al., 1989; Lynch, 2003). Although the
most widely documented findings in sociological causal relationship between education and mortality
research. In spite of technical advances that haveppears to be well established, its explanatistilisiot
increased survival of children in developing coi@sty  entirely clear. Most recent research reveals thaias
children mortality are still at least 10 times heghin  inequalities in babies’ mortality are widening. 8Suc
developing countries than in developed countrig®e T findings mainly apply to countries as a whole.
Corresponding Author: Faisal G. Khamis, Department of Finance and Bankirigaculty of Economics and Administrative Sciences
Al-Zaytoonah University of Jordan, Amman, Jordael.T+962795947494
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Pampalonet al. (2008) modeled the changes in the MATERIALSAND METHODS

association between premature mortality (deaths

occurring at an early age) and a deprivation inpex Data: The data are collected from the department of
four geographic settings in Québec where mortalitystatistics (Dupre, 2008) based on the census of 81
rates are modeled using negative binomial regressio districts conducted in peninsular Malaysia. We must
and their results showed that social inequalities i COnstruct on the basis of the prior concept olisiiedl
premature mortality increase everywhere in Québe@nalyses, which particular indicators load on datémt
except in the Montréal metropolitan area and thevariable. More precisely, we cpnstruct.the follognln
highest mortality rates among deprived groups aréatgnt variables (factors) with their respective
found in mid-size cities, small towns and ruralase Indicators.

Relative deprivation, often measured through InCom(?\/lortality factor: mortality factor constructed from

inequalities, is regularly associated ~with higherthree indicators which are: Standardized Infant
mo_rta_llity rates and Ipwer standards of populatiealth Mortality Ratio (SIMR), St'andardized Neonatal
(Wilkinson ~ and Pickett, 2006). For some authors, ity Ratio (SNMR) and Standardized Stillbirth
socioeconomic status operates mainly in increasingqorajity Ratio (SSMR). Infant mortality indicatefe
mortality throu_gh proximate r|§k factors su_c_h aaltre  yeaths under one year of age. Neonatal mortalieyse
related behaviors (e.g., smoking and nutritiongeas o the deaths within 28 days after birth. Stillbicccurs

to health care and psychosocial processes due tgter 24 weeks of gestation. Standardization istao$
relative deprivation (Adleet al., 1994; Wilkinson and procedures for controlling the effects of external
Pickett, 2006). For others, social position alsvegi factors. Standardized Mortality Ratio (SMR) allows
access to a wide range of useful resources foitthealcomparison of the causes of death between popnlatio
such as money, knowledge, prestige, power angroups. It is calculated as follows (Rehkogf al.,
beneficial social networks (Phelamt al., 2004). 2006):

Completion rates of primary school are found very

dependent on household economic circumstancesah ru - O; =123 and 5§ 12,..
Pakistan (Lloydet al., 2007). Levene (2005) stated that ! AT I T
rising levels of nutrition among mothers were ttates| 121: i le: i

into improved fetal viability and reduced levels\afry
early mortality in London in the second half of the here:

eighteenth century. Katet al. (2003) used regression SMR, = Standardized Mortality Ratio for ith type of
analysis to study early infant mortality in Nepahigh : mortality and jth district

may help inform the design of intervention stragegi =1 for SIMR, i = 2 for SNMR and i = 3 for
They found that some demographic and socioeconomic SSMR)

factors were not associated with mortality such ag; = Observed number of deaths

husband's occupation, ownership of land, housq; = Represents the number of live births for
construction and household size, while the level of infants (i = 1), the number of live births for
education for the parents has an effect on decigalse neonatals (i = 2), while

rate of infant mortality (Pollardt al., 1974). Marchant L; = Represents the number of live births plus the
et al. (2004) investigated the infant mortality who was number of stillbirths for stillbirths (i = 3)

born to women for whom detailed morbidity and

socioeconomic data were collected during pregnancyqycation factor: education factor includes three
including hemoglobin. They found that the mortality jngicators: Percentages of population who achieved
rate of infants born to women with severe anaemia i(primary, secondary and tertiary) education. A rsro
pregnancy was three times compared to infants tworn public economy resulting from a high average
women who didn't have severe anaemia in rurakducation may allow more generosity with respect to
Tanzania. It is a poor, rural area where thereomf social support and high individual incomes maydeig
insecurity and delivery systems for health inteties  the establishing of some smaller private healthises.

are weak. Socioeconomic factors also played a rolénother possibility is that a higher level of edtica
most likely via food insecurity. In this settingomen  may increase the chance that the individual hala w
commonly enter pregnancy with depleted iron storegaid job in the advanced service sector, which may
and progress to more severe degrees of anaemia. offer some health advantages. Education attainnisent
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associated with infant mortality. It may reflect a N = Bn+r&+¢
person’s capacity to absorb new information anddb

on it (Nordstrom et al,, 1993). Education could where, vectorsn and § were not observed, instead

influence the health OT the community’s mf_ants_ anc]Ivectors y and x were observed, such that: Measureme
adults through normative behavior concerning infant

care and adult cigarette smoking as well as dies$R model for y: y =A,n+¢ and measurement model for x:
and Wu, 1995). X =NEHD. _ _
Where mortality and education latent factors were
Prosperity factor: Indicators of prosperity refer to the indicated byn, and n, respectively and prosperity
level of economic attainment of the district. Theselatent factor is indicated b. The y vector referred to
indicators described the type of occupation stdtus j[he_ three |nd|cators_ of mortality factor and theeth
people living in the district. Three classes ofindicators _of _educat|0n factor. The x vector reddrto
occupation, starting from top to bottom in the imeo the three indicators of prosperity factor. The &l an
and social level (education), are used as followsMmatrices are the parameters required to be estimate
CLASS1 includes professional, administrative andThe/\, andA are the factor loadings foy and€. Thee
managerial workers; CLASS? includes clerical wosker and d vectors are the measurement errors for y and x
and CLASSS includes sales and services workers. Allespectively and{ is referred to the disturbance.
classes are measured in percentages. Income psovidearameter estimation was performed by Maximum
necessities such as food and health care and mwni@  Likelihood (ML) estimation. The unknown parameters
status is found as one of the important factorsttier of the model are estimated so as to make the vatan
people to have poorer health than those with higheand co-variances that are reproduced from the nindel
income status (Hosseinpoetral., 2005). It is important some sense close to the variances and co-variafces
to relate health to prosperity (Townseatdl., 1988). the observed data. Obviously, a good model would
allow very close approximation to the data. The
Analysis: Bollen (1989) argued that the latent variableproposed models are designed specifically to answer
approach had two advantages. First, this approacfuch questions as: Is the link between mortality,
permits the integration of a range of measures Oprosperity and education myth or reality? From the
indicators of Socioeconomic Status (SES), thusprevious studies, this link is reality in severalintries
avoiding the problems with choosing a single inttica byt what about Malaysia?
Secondly, this method allows greater control for  perhaps the most basic fit index is the likelihood
measurement error. ratio, which is sometimes called Chi-squar® (R the
Fully latent models or a Structural Equation SEM literature. The value of thé-statistic reflects the
Modeling (SEM) is an extension of standard regmessi sample size and the value of the ML fitting funotio
models through which multivariate outcomes andnlate The fitting function is the statistical criteriohat ML
variables can be modeled. SEM is more approprate f attempts to minimize and is analogous to the least
this application than alternative causal modelingsquares criterion of regression. For a particuladeh
technique because they permit specification ofto be adequate, values of indexes that indicatelates
“measurement models”. SEM needs two types off re!ative proportions of the observed covariances
models: The measurement model which connects th@xplained by the model such as the Goodness-of-Fit
manifest variables to the latent variables and thdhdex (GFI), the Adjusted Goodness-of-Fit Index
structural model which connects latent variablasben ~ (AGFI) and Normed Fit Index (NFI) should be greater
them. Slight to moderate departures from normatity ~ t1an 0.90 (Bollen, 1989; Hairet al., 1998).
be handled by the ML method (Rayketval., 1991). In Comparative Fit Index (CFl) indicates the propartip
the observed variables (the indicators), therestight the improvement of the overall fit of the researthe

departures from normality. ML estimates are qmteaﬁected by sample size. CFl should be greater 690
robust to violation of normality assumption in flaetor (Kline, 1998) or Hu and .Bentler (1999) endorsed:ﬁr
model (Bentler, 1980; Joreskog and Sorbom, 1982)gi,n4ards, pushing CFI to about 0.95. Another widel
The causal variable is called exogenous varigbded  ysed index is the Standardized Root Mean Squared
the effect variable is called the endogenous vlEjap  Residual (SRMR), which is a standardized summary
Unexplained variation is referred to as disturbaffdee  of the average covariance residuals. Covariance
aim is to test the synthesized model of relationgesiduals are the differences between the obsermedd
between the latent variables, where the structurainodel-implied co-variances. A favorable value of th

equation model can be written as: SRMR is less than 0.10 (Hu and Bentl999).
35
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Fig. 1: Conceptualized path diagram for modelsd &n

Another measure based on statistical informati@otyy  done using programming based on Linear Structural
is the Akaike Information Criterion (AIC). It is a Relationship (LISREL) software.
comparative measure between models with different
numbers of latent’'s. AIC values closer to zero dath RESULTS
better fit and greater parsimony (Bollen, 1989;rtdaal .,
1998). The Parsimonious Goodness-of-Fit Index  Every application of SEM should provide at least
(PGFI) modifies the GFI differently from the AGFI; the following information: A clear and complete
where the AGFI's adjustment of the GFI is based orspecification of models and variables, includinglear
the degrees of freedom in the estimated and nullisting of the indicators of each latent; a cle@atement
models. The PGFI is based on the parsimony of thef the type of data analyzed, with presentatiorthef
estimated model (Haiet al., 1998), where this index sample correlation or covariance matrix; speciforat
varies between 0 and 1, with higher values indicpti of the software and method of estimation and cotaple
greater model parsimony. The Non-Normed Fit Indexresults (Raykowet al., 1991). Table 1 shows Pearson
(NNFI) includes a correction for model complexity, correlation matrix, mean and standard deviation for
much like the AGFI; a recommended value is 0.90 oeach indicator. As shown in Table 2, we provided
greater (Hairet al., 1998). The Root Mean Square Error several indexes of goodness of fit, allowing for a
of Approximation (RMSEA) value below or equal to detailed evaluation of the adequacy of the fittextiats.
0.08 is deemed acceptable Haial. (1998) and Hu and The simplest gauge of how well the model fits tla¢ad
Bentler (1999) pushes RMSEA values to smaller thamvould be to inspect the residual matrix (Field, @00
0.06 and they considered it greater than 0.10 esfiio = The acceptable range of residual values is oneOin 2
RMSEA is a measure to assess how well a given modgtandardized residuals exceedit@.58 strictly by
approximates the true model (Bollen, 1989) chance (Hairet al., 1998). Both models have not
A popular way to conceptualize a model is using aesulted in standardized residuals exceed the Hbles
path diagram, which is a schematic drawing of thevalue and most of them were found close to zero,
model to be estimated. There are a few simple thi#s indicating high correspondence between elementiseof
assist in creating these diagrams: Ovals repréatarit  implied co-variances matrix of vector z = (y,x) aihe
variables. Indicators are represented by rectanglesample covariance matrix. For assessing the fitted
Directional relations are indicated using a singg&ded model, a model is considered adequate if the pevisu
arrow. The expression “a picture is worth a thodsan greater than 0.05, as 0.05 significance level is
words” is a very apt one for SEM. Researchers vd® u recommended as the minimum acceptance level for the
SEM techniques often use path-diagrams to illustratproposed model (Haiet al., 1998). From Table 2, it
their hypotheses and summarize the results of thevas found that p-value for the fitted models areatgr
analysis. Figure 1 shows a conceptualized pathraiiag than 0.05, indicating that the proposed models are
for models 1 and 2 including all variables andacceptable or adequate in interpreting the relakign
parameters required to be estimated. The analys$s wbetween prosperity, education and mortality.
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Table 1: Pearson correlation matrix, mean and &tandeviation (SD)
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Variables Y Y2 V3 Va Vs Vo X1 X2 X3 Mean SD
SIMR, y1 1.00 1.07 0.28
SNMR, y 0.67** 1.00 1.03 0.27
SSMR, ¥ 0.35* 0.25* 1.00 1.07 0.40
PR_EDC, y 0.14 0.22* 0.03 1.00 68.54 6.50
SE_EDC, ¥ 0.06 0.14 -0.06 0.91**  1.00 45.80 8.94
TR_EDC, ¥ 0.04 0.08 -0.12 0.71*  0.86** 1.00 6.17 3.28
CLASS1, % -0.40** -0.16 -0.12 -0.15 -0.14 -0.12 1.00 10.07 3.30
CLASS2, % -0.35** -0.13 -0.25 -0.16 -0.14 -0.10 0.88** 1.00 6.82 3.84
CLASS3, % -0.28* -0.12 -0.11 -0.08 -0.14 -0.11 0.66**  0.68* 1.00 18.36 4.98

**Correlation is significant at the 0.01 level (@ited); *Correlation is significant at the 0.05 &\(2-tailed); SIMR, SNMR and SSMR are the stanidad infant,
neonatal and stillbirth mortality ratios. PR_EDCE_&DC and TR_EDC: The percentages of primary, stamgnand tertiary education CLASS1-3 are the
percentages of CLASS1-3 of occupation

Table 2: Comparison between the proposed modeig tisindexes

Table 3: Shows the estimated parameters of allcsffef latent

Fit-indexes Model 1 Model 2 variables with their t-values in parentheses

Absolute-fit measures Type of effect Model 1 Model 2
x?-statistic (p-value) 29.66 (0.20)  30.82 (0.24) Direct effect

d.f 24 26 & >Ny Y -0.37(-3.74) -0.38 (-3.67)
GFI 0.930 0.920 -

SRMR 0.070 0.070 El - Nyy Yo -0.12(-1.12) -0.12 (-1.12)
RMSEA 0.049 0.045 N, - Ny B -0.06 (-0.74)  -0.06 (-0.69)
Incremental-fit measur es )

CFI 0.980 0.9gp  'ndrecteffect -

AGFI 0.860 0.870 & >Ny, >Ny Yooy 0.01 (0.61) 0.01 (0.58)
NFI 0.930 0.920 N N ] PPN

NNFI 0.980 0.980 Total effect = Direct, Y,, + Indirect, yzjﬁu -0.36 (-3.68) -0.37 (-3.67)
Par smonious-fit measures

PGFI 0.490 0.530

AIC 70.590 68.160 SIMR.

x>-statistic: Likelihood-ratio chi-square statist@Fl: Goodness-of-
Fit Index, SRMR: Standardized Root Mean Square dresi
RMSEA: Root Mean Square Error of Approximation, CFI

=

0.17
. . . . B = —5,37 3
Comparative Fit Index, AGFI: Adjusted Goodness-ibfhirdex, NFI: Prospenity <

Normed Fit Index, NNFI: Non-Normed Fit Index (Andohame for ‘f“U
the NNFI is the Tucker-Lewis Index TLI), PGFI: Pamsnious 3.54

Goodness-of-Fit Index, AIC: Akaike Information @iton / '
‘

z.63 SE_EDC
normality of variables and they were found most of -
them are close to 0.95. Figure 2 and 3 explained th_. ) i
estimated parameters of fited model 1 and oFig. 2: Path diagram shows the results of the ditte
respectively. The proposed models 1 and 2 provided model 1
accepted fit to the observed data, where for mddel
(X*(24) = 29.66, p-value = 0.20) and for model 2
(x%(26) = 30.82, p-value = 0.24). The estimated effect
of prosperity factor on mortality and educationtfas
with their t-values were shown in Table 3. The

estimated effect of education factor on mortalagtbr
(n2-n1) was found not significant for both models,

Bollen’s incremental fit-index values were
examined, as these are least biased due to non
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e
and:

Fig. 3: Path diagram shows the results of the ditte

(B,, =-0.06,t=-0.69) for model 2 model 2
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Figure 2 shows the factor loading of SNMR children even if these cases were simple because
(AY =0.17) closes to the factor loading of SSMR sometimes the role of the time in giving the medica
(\Y) =0.12). Also, the factor loading of CLASS? treatment is recommended as soon as possible. Also,

3 ’ . perhaps these simple cases may be increase to be
(A;? =3.60) was found close to the factor loading of compjicated cases which at that time the solutidh w
CLASS3 (\{Y =3.54). Thus, the proposed model 2 be hard or even impossible. Low education attairtmen

represents the same relationship as shown in mbdel translates into low expected income, which in tusis
but with the following constraints: The factor loags  the major cause of economic hardship. Economic
of SNMR and SSMR are equalgd?) =A%) and the hardship negatively impacts health (Judge and

. aterson, 2001). Education is inversely related to
factor loadings of CLASS2 and CLASS$ are equab(forbidity and mortality (Mantoret al., 1997). The
A =A%). Models 1 and 2 were considered neste

_ _ ocial-psychological explanation suggests that
models (Bollen, 1989; Kline, 1998). Thé difference  education provides a greater sense of personatatont
(Xiierenes) DEIWEEN two Nested models should be used a@dirowsky and Ross, 1998), social support (Lin and
criterion to know which model is better than other,Ensel, 1989) and problem-solving abilities (Ross an
where 2 =30.82- 29.66= 1.1), which was Mirowsky, 1999), WhICh promote health. Persons with
. - . low levels of education were more vulnerable to
considered not significant, with degrees freedoﬁai{ﬁ iilness because they are less equipped psycholygica
= 2). However, the_ r_esulted mode_l 2 1S better thanand socially to minimize the harmful effects of
model 1 because it is more parsimonious although d hei d d
) is not sianificant stressors compare to their more educate
Katterence: 1S NOL SIg ' counterparts (Rowe and Kahn, 1987; Turmeral.,
1995).
DISCUSSION

CONCLUSION

Having parents with lower education may signal
that the person has had special problems (resqurces With respect to model fit, researchers do not seem
during childhood or adolescence, which also mayehavadequately sensitive to the fundamental realityt tha
implications for later health. It was argued thtiter’s  there is no true model and all models are wrorgptoe
education may affect mortality favorably through degree, even in the population and that the bestan
transmission of knowledge, imitation of behavior, hope for is to identify a parsimonious, substamive
economic support and the quality of health serviGes meaningful model that fits observed data adequately
the other hand, having better educated family mesibe well (MacCallum and Austin, 2000). Given this
or living in a community with many better educated perspective, it is clear that a finding of gooddiites not
people, who typically also have higher incomes, maymply that a model is correct or true, but onlyysléle.
trigger psychosocial stress. Studies carried out ifhe education factor in Malaysia was found not
Canada and in USA comparing small area-based ar@fsociated with mortality factor based on both r®de
individual measures of socioeconomic conditions! is finding is consistent with the Norwegian study

along with various health outcomes, namely mostalit (Kravdal, 2008), where Kravdal concluded that the

found social inequalities of comparable magnitude®Verage education in the municipality was not galher

(Mustardet al., 1999; Rehkoptt al., 2006). The data associated with mortality but beneficial effect aprs
we are used ,are ca{lled aggre atéd or area-leval dafmond men with coIIege. education. The effept of
Small area-based measuregsgcagn be used with snfficiep-ros-?-emy fgctordon mk;) rtﬁhty fﬁctlor chaﬁ fo_un<|j Hﬂ)gl
reliability to monitor social inequalities in healt significant based on both models. Collectively, ste

. findings have important implications for public and
(Pampalonet al., 2008). Dupre (2008) examined the ey ‘debates. Further research is required réugttie
relationship between education, health risks andatie

! - | ! . relationship between mortality and several
onset and survival duration using Poisson regrassioggcioeconomic indicators such as household conditio
models in US. His results suggested that educasion jn other developing countries. Finally with regars
related to both the individual and accumulated neimb methodology, it is important to mention that we rufst

of behavioral, social and economic health-risksicvh  claim to have established the fundamental trueecafis
in turn, are related to increasing educationakdéfices how prosperity and education affects children niibyta

in rates of disease incidence and survival. Weatgne  despite the causal analysis tag. Rather, we hiea the
that higher education is important to make the mtare most widely believed theories on how prosperity and
more careful about any abnormal cases relatedeio th education relate to mortality.
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