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Abstract

The infant mortality by congenital malformation is considered as one of the most
important causes of death, it has many complications on both the infant and the mother. The
main objectives of this study are: (I) to identify the demographic and maternal-infant factors
which influencing the congenital malformation (Il) to compare the factors which affected
congenital malformation in the two groups (Benghazi, its suburbs, and Eastern area). To
achieve these objectives, a simple random sample of size 449 of infant mortality for the
period (2000-2005) , 299 of them from Benghazi pediatric hospital (new born baby section)
of Benghazi, and its suburbs, and the other (150 ) from EI-Marj central hospital of Eastern
area. Multiple logistic regression, comparison of proportions are used to achieve the above
objectives. The results of the multiple logistic regression analysis for the type of
malformation revealed that the mortality by congenital malformation increases as age of
infant increases, and death by congenital malformation increase in the case of big size baby,
deaths by congenital malformation increased in the case of identification of the blood groups
of mother and the child, and increased in Eastern area, also type of delivery has negative
effect on heart, and brain malformation. That is it increases in normal delivery, and the
probability of death by congenital malformation increases as the weight of the child
increases, also mother frequently delivery increase the chance of heart and brain
malformation occurrence. The results of comparison of the two group's proportions, the
congenital malformation seems to be associated with the residence factors, also it associated
type of delivery, and frequently in normal delivery, parent's kinship is correlated with infant
mortality by congenital malformation; also the age of mother is correlated with infant
mortality.
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Introduction

Infant mortality encompasses all deaths that occur within the first year of life and excludes
fetal death ( miscarriages and abortions ) , and infant mortality represented a large
proportion of all deaths and was the main reason for the low level of life expectancy. In
Libya, the congenital malformations are the common cause of baby death, and their effect
is different due to the type, and place of the malformation. Some of them are dangerous,
and may lead to death of the embryo inside the womb, and some are simple. In Benghazi,
and its suburbs, when a simple random sample of the deaths under one year of age (the
total number of 4803), it was found that most of the deaths were by the congenital
malformations especially the malformations of the heart and brain. Therefore, it was
necessary to study this phenomenon as a main cause of death, in order to know its causes,
and the factors which affected it from the statistical side. The main objectives of the
present study are: To identify of the demographic and infant-maternal factors which
influencing the congenital malformations, To compare the factors which affect the two
groups (Benghazi, its suburbs and Eastern area). In this study a simple random sample of
1155 deaths babies less than one year of age from the total mortality cases (4803) in the
period (1995-2005) in Benghazi ,the main causes of death from the data of the selected
sample are the congenital malformations, heart disease, respiratory, Blood disease, gall ,
kidney failure, chronic diarrhea, Mongolian children, and aids, It has been noticed that
most of the death cases were because of the congenital malformations, and therefore , a
second simple random sample was selected from the congenitally malformed children of
(449) cases of children deaths for the period ( 2000-2005), where 299 of them from
Benghazi malformation. pediatric hospital ( new born baby section) of Benghazi, its
suburbs, and 150 cases from El-marj central hospital of Eastern area, and most of these
malformation were in the heart, and the brain, and other. The total number of variables
under consideration of the present study is 15 variable. Some of these variables are
quantitative, and some of them are qualitative with two or more distinct categories: the
infant mortality (x1), Sex (x2), Birth weight (x3), Number of delivery mother(x4),
Mother’s blood group identical of the child (x5), The infant weight after birth (x6), Taking
the treatment (x7), Age of mother (x8),Parent’s kinship (x9), The residence (x10), Type of
delivery (x11), Order of infant in the family (x12) ,Malformation size (x13), The
morbidity (x14) and Infant mortality by congenital malformation (x15).

Methodology

In this study Logistic Regression Model will be used, In logistic regression the dependent
random variable Y is a dichotomous variable taking the value one with probability P and
the value zero with probability 1-P, depending on the presence or absence of malformation
in the heart and brain. This variable has the simple discrete probability distribution

1-
pr (Y =y,p)=p’ @-p)" 7; y=0,1
Suppose that there are n individuals and K independent variables. X, X,..., X, These

independent variables may be quantitative, qualitative of the two or more categories, for
the i-th individual it can be written

Pi_ p(Yi :1) and 1- P = p(yi :O)

The non-linear relationship between the binary dependent variable and the independent
variables is as described by the logistic function which is
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e*i® 1
Clyef® - PI_1+exi'ﬂ

Another interpretation of the logistic regression model uses the odds and odds ratio, it's
ratio between the probability of absence and presence of the malformation in the heart
,(i.e. P, between and (1- P,) is defined by

odds = —— il — X/

The natural logarithm for the odds is Ln odd =xf

this quantity is called logit of P.
Estimation of parameters

Estimates of the parameters in the logistic model can be obtained by applying a statistical
technique, called maximum likelihood estimation.

Let Y;,Y,..., ¥ arenindividuals where p(, =y ,P)=P” (1-P )"
since the likelihood function is the onroduct of the probabilities , it is given by
L(y,B)=IIP" (1-P)"
= (2" @)

i=1 —

4 : 1
— XAy Vi
=11(e™) ™ ()
and the In of likelihood function is InL(Y,B) = Zyixi’lg_z(lﬂex'iﬂ)

maximum likelihood estimator of B,s can be obtained by taki;g derivative of the In
likelihood function with respect to 3

LGB _ Sy x Z{ et }x_
i N X B i

7l 1+e

The estimate of the each element of, say b, vector is obtained from the solving of ( k+1)
equation simultaneously.

The testing of hypothesis

The testing of hypothesis about the coefficients in logistic regression based on the Wald
statistic. The Wald statistic has chi-square distribution with degrees of freedom equal to
one less than the number of categories and it is the square of the ratio of the coefficient to
its standard

Wald statistic has a very undesirable p.(upe.g,/vsv.E.ln the absolute value of regression
coefficient becomes large; the estimated standard error is too large. In this case Wald
statistic will be too small, so the null hypothesis that the coefficient is zero will be
accepted when in fact it will be rejected. To solve this problem the change in the -2 In
likelihood can be used for the test of hypothesis. It also has chi-squared distribution with
n-k degrees of freedom where k is the number of parameters in the model. A good model
will be has a high likelihood this translates to a small value for -2 In likelihood.
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Goodness of Fit of the Logistic Model

One measure of the quality of the logistic regression fit is 2 x 2 classification tables
which based on comparing the predictions to the observed value, the diagonal elements of
this table indicate how many cases are correctly classified and the off diagonal entries of
the data indicate the number of cases not correctly classified. If classification rate 50
percent this imply that model have good predictive validity .Another way to measure of
performance of the logistic model by using the alternative of R? .This criteria is defined

as (p) where it given by
p = ﬂ
L0
Where L, represents the value when of the In likelihood function has been maximized, and
L, is the value of the In likelihood function when all of the parameters are equal to zero.

Comparison of Several Proportions
In this type of problem, we have k independent samples of binary data

(n, %), (n,, X,)...(n,, X, ) , where the n's are sample sizes, and the x's are the numbers of
positive outcomes in the k samples. the null hypothesis is:

Hym=m,= .= m,

Expressing the equality of the k population proportions. Let P = x/n,i=12 ..k

Be the sample proportion of group i and p be the "pooled proportion detined by :
2
_ KX K The test statistic is given by the following formula, 7%= Zni (p; — p)

n+n,+...+n p(l_ p)

Where the summation is over the k groups and the decision is made referring to the chi-
square distribution with (k-1) degrees of freedom.

Relative Risk

one of the most often used ratios in epidemiological studies is the relative risk or risk ratio, a
concept for the comparison of two groups or sup-population with respect to a certain
unwanted event ( disease or death ).the traditional method of expressing it in prospective
studies is simply the ratio of the incidence rates:

Relative Risk=infant mortality incidence in group 1\ infant mortality incidence in
group 2

Confidence interval (g% g%)s given by

c,=INRR-Z, c . d c,=INRR+Z, c_ d
%\ an,  bn, %\ an, bn,

To test whether or not the proportions are the same in the two independent samples (i.e.,
age of mother for > 40 and < 40) the Z-test is used. Where
R e
\/ pAC -+ )

1 2
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Which follows standard normal distribution. If Z >2Z % we reject the null hypothesis that
2

the two proportions are same in the two independent samples n;,n,
Analysis and Results

Table (1) : Multiple logistic regression model for type of malformation (X,5)

Variables Estimate( ) S.E Wald statistic P-Value
X 270 077 12.125 .000
1

X .069 337 042 .838

2
.750 294 6.526 011

X 3
314 125 6.350 012

X 4
1.507 739 4.155 .042

X 5
.662 327 4.089 .043

X 6
-.214 377 320 571

X 7
-.010 .034 091 763

X 8
.740 481 2.371 124

X 9
X 1.877 376 24.914 .000

10
X -1.404 501 7.869 .005

11
-.021 .093 .051 821

X 12
Constant -5.208 2.067 6.350 012

Chi-square =104.525 p=29 P-Value = .000
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e The measure of goodness of fit of the model is 2x2 classification table

Table (2) : Classification for type of malformation

Predicted
Observed Other Heart and Brain Percentage
malformation malformation correct
Other
malformation ) 39 36.1
Heart and Brain
malformation 8 380 97.9
Overall Percentage 89.5

Comparison of Several Proportions

When test of the residence factor, the result of this is significant a (P- value =.000), the
result were that the difference between the two groups (Benghazi and its suburbs, Eastern
area) is significant, infant mortality because of the congenital malformation seem to be an
associated with the residence factor. In Benghazi 33.4%, Eastern area 66.6% and Chi-
square value as 29.569 with d.f =1. For Benghazi and its suburbs (first area ) be four area
(center of Benghazi, El-berka, Al-slawee, Al-sahel and Al- goreia),were mortality
proportions in the area precedent 93 %, 0.7 %, 4 % , 2.3 % , the result of test (p — value
=.010) is significant , Chi-square value = 11.371 with 3 d.f, where the infant mortality
seem to be associated with the residence factor on the four area. For Eastern area (second
area ) be three area ( Al-marj, bida , derna ), were mortality proportions 89.3 % , 8.7 %,
2 % , the result of the test (p — value = 0.217 ) is not significant , Chi-square value = 3.055
with 2 d.f, where the difference between the three groups are not significant , the infant
mortality does not seem to be associated with the residence factor in the three area .

Test of proportions of infant mortality according to type of delivery (x11)

When the test of type of delivery the proportions for infant mortality were 91.8 % for
normal delivery and 8.2 % for cesarean section, the result of test (p — value = .000) is
significant, and Chi-square =56.249 with 1 d.f, i.e., the infant mortality by congenital
malformations seems to be associated with the type of delivery and frequently in normal
delivery. For Benghazi and its suburbs proportions were 93.3 % for normal delivery and
6.7 % for cesarean section, were (p — value = .040) with d.f =1, Chi-square =4.223 is
significant, type of delivery factor in first area is correlate with the infant mortality by
congenital malformations. For Eastern area proportions were 88.7 % for normal delivery
and 11.3 % for cesarean section, where (p — value =.210), Chi-square = 1.574 with 1 d.f is
not significant, that is the type of delivery factor in second area is not correlate with infant
mortality.
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Test of proportion of infant mortality according to parent's kinship (x9)

The infant mortality proportions by congenital malformation if parent's is present 71.7 %
and 28.3 % if it's absent. The result of test (p — value =.005) is significant, Chi-square =
8.009 with 1 d.f, that is parent's Kinship is correlate with infant mortality. For Benghazi
and its suburbs were proportions 68.6 % if parent's is present and 31.4 % if it's absent , the
p-value = .083. Is not significant, Chi-square = 3.009 with 1 d.f, that is parent's Kinship
does not seem to be associated with infant mortality in first area. For Eastern area were
proportions 78 % for parent's is present and 22 % if it's absent , the p-value = .671 is not
significant, Chi-square = .180 with 1 d.f, that is parent's kinship does not seem correlate
with infant mortality in second area.

Test of proportion of Infant mortality according to age of the mother(x8)

The age of mother groups and infant mortality proportions for all age are the statistic Chi-
square = 39.431 with 9 d.f. P-value = .000 is significant, that is the difference between the
groups is significant, age of mother seems to be associated with infant mortality.

Table (3) : Results of Test of proportions of Infant mortality according to age of the
mother

Infant mortality proportions by
Age of mother congenital malformation

25-29 170
30 -34 22 9 9
35-39 42.3 %
40 -44 18 %

45 -49 12 %

Total 100 %

For Benghazi and its suburbs the age of mother groups and infant mortality proportions
for all ages are shown, and the statistic Chi-square = 15.433 with 7 d.f ,P-value =.031 is
significant, that is age of mother in first area is correlate with infant mortality.
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Table (4) : Results of Test of proportions of Infant mortality according to age of the
mother in Benghazi, its suburbs Area

Infant mortality proportions by
Age of mother congenital malformation

25-29 1%

30-34 22.7 %
35-39 31.3%
40 -44 27.1%
45 -49 18.1 %
Total 100 %

For Eastern area the age of mother ranges and infant mortality proportions for all ages are
shown in table (6), and the statistic Chi-square = 4.365 with 4 d.f, P-value =.359 is not
significant, that is age of mother in second area does not correlate with infant mortality.

Table (5) : Results of Test of proportions of Infant mortality according to age of the
mother in Eastern Area

Infant mortality proportions by
Age of mother congenital malformation

25-29 12 %

30-34 23.4 %

35-39 64.7%
40 - 44 -
45 - 49 -

Total 100 %

10
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Relative Risk

Table (6) : Infant mortality by congenital malformation among the mother's age groups

Age of mother Heart and brain Other malformation
malformation

>40 a=121 c=14

<40 b =267 d =47

the relative risk RR =1.05 | with confidence interval (.976, 1.13). And
Z-calculated = 1.3 P =.897

P, =.850
SUMMARY AND MAIN CONCLUSIONS

The number of the affected children by multifarious malformations is continuously
increased and all the born children have the danger to affect by many congenital defects. In
Libya, the congenital malformations are the common cause of death between born children.
In Benghazi and its suburbs, a simple random samples of deaths under one year of age (is
selected 1155 death from the total mortality cases which is 4803) (1995-2005), the sample
showed that most of deaths were by the congenital malformation especially the
malformations of the heart and brain. Therefore, is necessary to study this phenomenon, in
order to known its causes and the factors which affect it from the statistical side. The main
objectives of the study are: "To identify of the demographic and maternal-infant factors
which influencing congenital malformation, To compare for the factors which affect the two
groups.

This study is based on the simple random sample of 449 deaths by congenital malformation
(2000-2005), where 299 of them from Benghazi pediatric hospital of Benghazi and its
suburbs, and the other 150 is deaths from EI-Marj central hospital (which denoted the
Eastern area). The total number of variables in this study was 15; some of these variables are
quantitative and the other qualitative with two or more distinct categories. The guantitative
variables included in the analysis directly while the qualitative variables included in the
analysis with help of the use of dummy variables. In order to achieve the first aim of the
present study the logistic regression analysis is used to develop a model which describes the
relationship between the demographic, maternal-infant factors and the type of malformation.
The analytical results which revealed from the analysis are as follows:

1. Big size baby affects the type of malformation. i.e., the infant mortality by congenital
malformation increases in the case of big size baby.

2. Infant mortality by congenital malformation increases in the case of normal delivery
and decreases with cesarean section. (Type of delivery has negative effect on the
infant mortality by congenital malformation)

11
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3. Deaths by congenital malformation, increased in the case of identification of the
blood groups of mother and the child.

4. The residence has positive effect on infant mortality by congenital malformation, i.e.,
increase in Eastern area.

The mortality by congenital malformation increases as age of infant increase.

The probability of death by congenital malformation increases as the weight of the
child increases.

7. Mother frequently delivery increase the chance of heart and brain malformation
occurrence.

e Comparison between (Benghazi, its suburbs area and Eastern area).

1. Infant mortality in Eastern area is more than Benghazi and its suburbs, in side
Benghazi area the infant mortality in center of Benghazi more than (Al-berka — Al-
sahel and Agoreia — Al-slawee), in Eastern area the infant mortality in EI-marj is more
than (bida — darna).

2. Infant mortality in the case of normal delivery more than cesarean section, this result
in Benghazi and its suburbs and Eastern area.

3. Infant mortality proportions by congenital malformation when parent's is presents
more than when it's absent in the two group (Benghazi and its suburbs area, Eastern
area).

4. Infant mortality in the age groups less than 40 more than the other ages.

12
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