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Abstract: The caesarean delivery is a mode of delivery appears, ascmumon practice in present scenario in developed as well
as developing societies. Also this mode of delivery of afeitdis observed increasing over the time in both developddiaueloping
society. Caesarean birth has increased noticeably ovdashgears especially in countries with high or middle ineorfhe present
study is based on analysis of data taken from National Farélglth Survey-Ill (2005-06). Finding suggests that culrid &averse
cubic model are appropriate to graduate the age of femaleamiage and at first birth in case of first caesarean delimrythese
curves have some shortcomings thus a mix type curve has bganyed for getting better fitting.
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1 Introduction

Caesarean delivery was introduced in clinical practice bfe aaving procedure both for the mother and the baby. As
other procedures of some complexity, its use follows thdtheare inequity pattern of the world; this is in under use in
low income settings, and adequate or even unnecessary osddie and high income settings (Althabe & Belizan, 2006
and Belizan et al.,, 1999). Caesarean delivery rates hava lmeeeasing worldwide raising the question of the
appropriateness of the selection of cases for the proceahargrowing access to gynecological and obstetric care ks we
(Mishra & Ramanathan, 2002). It is observed that the firsvepf is observed more caesarean deliveries than vaginal
deliveries. World Health Organization (WHO) stated: Thisreo justification for any region to have caesarean dekgeri
rates higher than 10-15% and according to its modified gimes| the caesarean birth rate in any population group
should range between 5% and 15% (WHO, 1985). It is suggeis&eahd additional benefit accrues to the children or to
the mothers when the rates exceed this level. However, rlyréhe caesarean birth rates in many developed and
developing countries far exceed the tolerable limit spedifoy the WHO and indicate an unnecessary use of this
intervention.

Caesarean deliveries have other serious implicationfé&inéalth of females. Therefore the performance of cagsarea
deliveries is justified only when obstetric risks outweidpe risks of the procedure itself. There are numerous factors
such medical, socio-demographic and institutional facamssociated with caesarean birth rates. The important@mon
them includes rising maternal age, breech presentationeobaby and the size of the child at birth (Keeler & Brodie,
1993), previous caesarean deliveries, obstetric contygita(low birth weight, preterm delivery, prenatal deatt) eas
institutional factors. Among socio-demographic factarme are high level of maternal education, maternal wish (Ash
& Okah, 1997) and high income level of social class (Mossiabal. 2005). The previous literature suggests that the
advanced maternal age is itself may be an independent Gsir feor caesarean delivery, due to physicians and patients
concern over pregnancy outcome for an older women (Gordaln, 61991; Taffel, 1994; Irwin et al., 1996 and Mc Closky,
1988). The pattern of age of female at marriage and at firgt bspecially in relation to caesarean delivery may be an
emerging issue to understand the mechanism for the demuens-or the lack of data at national level as well as lack of
interest among the social scientists and demographersrhyostudy has been carried out to examine the curve estimati
on the age distribution of caesarian delivery of first birtlassociation with age at marriage and at birth. Therefbig, t
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study is important to get a clear picture of the pattern ofemal age in relation to caesarean delivery which may be
helpful in some policy implications. To know the pattern geeat marriage and age at first delivery especially in refatio
to first order of birth by caesarean cases is of our intergstaipresent study.

2 Objective

The pattern of age at marriage and age at first delivery eslpeiri relation to caesarean mode is of recent interest by th
demographers. It is obvious that the required distributibage of female when first delivery is caesarean section has a
typical shape. The standard shape depicting the age patieareasing till a point and after reaching at peak it igiggt
slower down. This shape is following some non-linear pattatich one must try to observe and the literature suggests
non-linear regression models come in all shape and size.

Some well-known families of models are polynomial modelgyanential family, power family and yield-density
models. To best capture the age pattern of females, we hacd pdynomial models due to other models cannot
adequately describe the pattern. Islam (2009) used poligidhodel approach to graduate age specific marital fertilit
rates and suggested a simple third degree polynomial tidyjtisé current fertility pattern of Bangladesh populatidime
polynomial models have also been preferred in some instBnown & Newman (2002), Newman et al. (2004) and
Markovic & Sekalic (2006) to graduate the age pattern. Uslregscattered plot of the pattern of age at marriage and age
at first birth in case of caesarean delivery for first birth itiad Pradesh, it is observed the pattern can be fitted by
polynomial model with respect to different ages in year.réf@re, an nth degree polynomial model is considered.

3 Data and M ethodology

In order to examine the pattern of age at marriage and agestbiith in caesarean cases of first birth, we fit several
mathematical models including both linear and non-lineadets for the empirical data. Various types of models were
tested and among these, the best fitted models have beed@mushere. For non-linear models polynomials have been
considered and a polynomial is briefly discussed as an esipresf the form given below;

Y:a+iﬁixi Bi#£0&i=12--,n (1)

Wherea is the constan{'s ;(i=1,2, - -, n) are the regression coefficientXjs andX is the independent variable i.e. the
age at marriage and age at first birth in caesarean delives/@ad n is the positive integer, is called a polynomial of
degree n. Ifn = 0 it becomes constant function.rf= 1 then it is a polynomial of degree 1 i.e. simple linear fuotilf

n= 2 then it is a polynomial of degree 2 i.e. quadratic polyndnifan = 3 then it is polynomial of degree 3 i.e. cubic
polynomial etc., the inverse cubic (i.e. the cubic polynalnof reciprocal oiX) equation has been applied to the data also
but all these models have some shortcomings such as thaptbeigle negative outputs for some explanatory variable.
Thus a mix type mathematical curve has been used and thie puovides equally good results and appropriate output
for every value of explanatory variable. The models usedoeaexpressed as follows;

Linear modelY =a+BX; B#0

Quadratic model = a + B X + B2X?; B, B2 #0;

Cubic modelY = a + B X + BoX?+ BsX3; B1,B2,B3 # 0

Inverse Cubic mode¥ = a + % + % + %; B1,B2,B3#0

The explanation of various parameters (coefficients) ofitbdels is that if there is a unit change in X we obtain a change
in Y equal to the value of respective coefficients.

4 Test-Statistics

One wants to estimate how accurately a predictive modelpeitform in practice or to know how much the proposed
model is stable over population, an appropriate techniqumvk as cross validity prediction power (CVPP) given by
Herzberg (1969). So, for validity of the models cross v#igiredictive power (CVPP) and restricted cross validity
predictive power (RCVPP) Stevens (1996) has been used.rdke ealidity predictive power (CVPP) is defined as;

P& =1-w(1-FRP) @)
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And the restricted cross validity predictive power (RCVIR)

przcvz{l_w(l‘Rz) RE>1-whn>(k+2) o

0 :Otherwise

(n—1)(n—2)(n+1)
nn—k—1)(n—k-—2)

. . n+1
number of predictors used in the model, an_dg— <w<

where,w =

andR? is the coefficient of multiple determination,is the sample sizex is the

(n—1)(n—2)(n+1)
2n
Further, the shrinkage & in computing RCVPP has been computed from the absolutergiifte between RCVPP
andR? (Steven, 1996) that is,

n=lp5— R =1-w(1-R) R (4)
Now, p2, = 0.95 indicates that if we fit the same model to some other data fn@ same population then the fitted model

will be able to explain 95% variation of the dependent vdeaburther,y = 0.01 indicates that over the population the
fitted model is 99% stable.

5 Application and I nterpretation

The observed distribution of females according to age atiatgr and age at first birth in cases where the first delivery is
caesarean is provided in table 1 and 3 respectively. And fitteid equations due to several models are given in table 2
and 4 respectively. One can easily observed that the alesyprovide some negative values except mix type curve in both
tables. Linear equation also gives positive value but theffioient of determination indicates poor fit among all faisth
The fitted trend equations to age at marriage and age at fitistaong with the value of coefficient of determinatigrr)

are given in table 2 and table 4 respectively. It is obvioas the coefficient of determination for age at marriage ared ag
at first birth on caesarean cases are increasing as the ddgrelynomial is increases. Figure 1 and figure 2 shows the
different curves fitted to observe data of caesarean casessponding to age at marriage and age at first birth. Tharine
and quadratic curves are a bit over estimated at theirstgpbints and conversely under estimated at the end points.

Although the cubic curve shows the less over estimate as amdpo other two in the beginning. It provided a closer
and best fit to observe data among all. It is found that theccoizidel i.e. the third order polynomial gives the most
appropriate model for explaining the trend in number of asesn cases for those with first birth by caesarean delivery
corresponding to age at marriage and age at first birth ancbthits has been also supported by the value of coefficient
of determinatior(R?) as well as the figure 1 and 2. In order to get a better coefficiedétermination the inverse cubic
model is used which provide better relation among the ageaatiage and age at first delivery.

Further, observing the data it can be noted that every madgliing somewhere the negative values which is quite
clear by the figures also. So getting an improved trend we gahi® mix type of polynomial which is giving us the
appropriate fitting without providing negative values. Madidation of the fitted model which is here done by Restdcte
cross validity predictive powers (RCVPP) is also suppobigthe value of and shrinkadg). So it can be stated that over
the population cubic model is 93.60% stable in case of ageaatiage as the value of is 0.816 ands 6.40 and 87.03%
stable when the age at first birth has been taken as consmfeaatthe value of is 0.627 angis 12.97 and as we go for
inverse cubic model, we get 94.61% stability in case of ageaatiage as the value of is 0.845 apds 5.39 and 86.50%
stability when the age at first birth has been taken as coraide as the value of is 0.612 andis 13.51. The last fitted
model was the mix type which is providing us 92.90% stabtlityhe data of age at marriage as the value of is 0.796 and
n is 7.10 and 90.71% stability when the age at first birth has beleen as consideration as the value of is 0.733rpiwd
9.29.

6 Conclusion

The present study attempts to show the graduation of tretietinaesarean delivery of childbirths according to the dge o
female at marriage and first birth in Uttar Pradesh. The ecxaase of these remains unknown but it could be age factor of
the mother, obstetric risks, mothers or their family mersliismand i.e. CDMR (Caesarean delivery on mothers request)
due to fear of pain in labour or fear of foetal loss during lab®ut overall it can be said that the important reason for
medical intervention at childbirth is to attempt to save lihes of mother and child. One fourth of the total female used
caesarean delivery up to 18 year of their age due to premptagnancy. The mix type equation works well to graduate
phenomenon than other equation considered in the preseaht Sthis provides positive estimates throughout the age
but others provided negative estimates somewhere. Thermgresidy used only one data set so that the suitability and
reliability of the proposed methodology should be checkét the other data set over the period of time and place.

(@© 2015 NSP
Natural Sciences Publishing Cor.


www.naturalspublishing.com/Journals.asp

250

N SE)

B. P. Singh, S. Dixit: Graduating Age at First Caesareanvegyiof Female

Table 1: Distribution of age of females at first birth when first birthdaesarean

. Computed through

Ageat marriage  Observed females Linear Quadratic Cubic Inversecubic Mixtype
14 2 20.49 14.22 5.87 1.72 7.43
15 14 19.42 15.23 12.45 14.27 12.38
16 21 18.35 16.01 17.15 20.44 17.29
17 23 17.27 16.54 20.18 22.78 21.03
18 18 16.2 16.82 21.73 22.85 22.92
19 26 15.13 16.85 22.01 21.61 22.89
20 19 14.06 16.64 21.22 19.66 21.29
21 18 12.99 16.18 19.58 17.38 18.7
22 12 11.91 15.48 17.28 15.01 15.69
23 15 10.84 14.53 14.53 12.68 12.67
24 17 9.77 13.34 11.54 10.47 9.92
25 7 8.7 11.9 8.5 8.44 7.57
26 3 7.63 10.21 5.63 6.61 5.66
27 6 6.55 8.28 3.12 4.97 4.16
28 0 5.48 6.1 1.19 3.54 3.02
29 0 4.41 3.67 0.03 2.31 2.17
30 2 3.34 1 -0.14 1.25 1.54
31 2 2.27 -1.92 0.87 0.37 1.09
32 1 1.19 -5.08 3.27 -0.36 0.76

Table 2: Fitted equation for age of females at marriage when firshlrtaesarean

Type of Curve Fitted Equation R Adj.R®  pZ, nin%
Linear Y=35.497-1.074 0.473 0.443 0.376 9.71(90.29)
Quadratic Y= -25.895+4.580.1232 0.622 0575 0.493 12.93(87.07)
Cubic Y=-398.623+56.874-2.476X2+0.034X3 0.88 0.857 0.816 6.41(93.59)
Inverse cubic ~ Y=82,552843958 21323525399 — 170565253 0899  0.878  0.845 5.39 (94.61)
Mix type Y = Exp(108.4804%682! —26.899In(X))  0.867  0.845 0.796  7.10(92.90)
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Fig. 1. Age of females at marriage when first birth is caesarean
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Table 3: Distribution of age of females at first birth when first birthcdaesarean

Computed through

Ageal FB  Observed females Linear Quadratic Cubic Inversecubic Mixtype
14 0 13.86 0.01 -5.48 -2.86 0.58
15 1 13.52 4.29 2.46 2.53 1.99
16 2 13.19 8.03 8.78 7.75 4.92
17 13 12.85 11.22 13.62 12.21 9.46
18 14 12.52 13.87 17.11 15.7 14.88
19 22 12.18 15.98 19.38 18.16 19.87
20 18 11.85 17.55 20.57 19.66 23.24
21 25 11.51 18.57 20.81 20.29 24.37
22 33 11.18 19.05 20.24 20.16 23.35
23 11 10.84 18.99 18.99 19.37 20.77
24 18 10.51 18.38 17.19 18.04 17.37
25 17 10.17 17.23 14.99 16.24 13.8
26 8 9.84 15.54 12.52 14.06 10.5
27 6 9.5 13.3 9.91 11.56 7.7
28 9 9.17 10.52 7.29 8.81 5.48
29 5 8.83 7.2 4.8 5.86 3.81
30 3 8.5 3.34 2.58 2.75 2.59
31 1 8.16 -1.07 0.76 -0.48 1.73
32 0 7.83 -6.02 -0.52 -3.81 1.14

Table 4: Fitted equation for age of females at first birth when birtbdssarean

Type of Curve Fitted Equation RZ  Adj.R° P&y nin%
Linear Y=18.549-0.335X 0.04 0 -0.138 17.70(82.30)
Quadratic Y=-116.923+12.153X-0.2¢2 0.661 0.619 0.545 11.60 (88.40)
Cubic Y=-362.332+46.579-1.8202+0.023«3 0.758 0.709 0.627 12.97 (87.03)
Inverse cubic ~ Y=-297.98510832042_ 283733047, 1483010418 0747  0.696  0.612 13.51(86.50)
Mix type Y = Exp(163. 014§%77 39, 518In( ) 0.826 0.804 0.733  9.29(90.71)
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Fig. 2: Age of females at first birth when birth is caesarean
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