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ABSTRACT. The Objective was to analysis of the influence of Postpartum  hemorrhage  number  over  the  
number  and  cesarean  delivery. Analysis in terms of empirical knowledge of two variables: the number of 
cesarean delivery and postpartum hemorrhage, using the test χ2 Chi square,  which is a nonparametric test 
which can be applied both for digital, quantitative values,  but  also for nonnumeric, qualitative features, 
 indifferent of their distribution of probability. At the Obstetrics-Gynecology Clinical Hospital from Oradea, the 
postpartum hemorrhage index is influenced by the number of births by caesarean section.  
Keywords: postpartum hemorrhage, caesarean section, maternal mortality. 

 
INTRODUCTION 

As early as 1985, community and medical 

organizations are discussing about an ideal cesarean 

delivery rate between 10% and 15% (WHO, 2015). 

Recent studies show that a rate of over 10% is 

not associated with reducing the maternal and newborn 

mortality rate; furthermore, as the procedure is surgical, 

it is associated with short and long-term risks that may 

affect the health of the woman, the child, and future 

pregnancies. (Lumbiganon et al, 2010, Villar et al, 2007, 

Souza et al., 2010). 

However, cesarean births have become 

increasingly common in both developed and developing 
countries, and there is a concern about the increase in 

cesarean births and the potential negative consequences 

for maternal health (Steer and Modi, 2009; Mi and Liu, 

2014). 

Consequently, in order to get an answer to the 

question “Increasing cesarean number implicitly leads to 

a higher exposure to postpartum hemorrhage," we will 

issue a H1 hypothesis:the number of cesarean births 

significantly influences the number of postpartum 

hemorrhages. 
The information gathered and analyzed was 

taken from the statistical base of the Oradea Maternity. 

For this purpose, in order to validate or not the 

research hypothesis, we will analyze, at an empirical 

level, two variables: the number of cesarean births and 

the number of postpartum hemorrhages. 

 

MATERIAL AND METHOD 

To analyze the existence of a link between 
those two variables we will use the testχ2 Chi  

square, which is a nonparametric test, which 

can be applied for both digital, quantitative values, 

 but also for nonnumeric, qualitative 

values, indifferent of their distribution of probability. 

According to the general principle of application of the 

test χ2- Chi square, data collected about 

the two variables of a hypotheses, is synthesized under 

the form of a table called the theoretical contingency 

table (two-dimensional series), which in our case will 

have variants on the line related variable - the number of 

cesareans, and on column variants of the two variables -
 postpartum hemorrhage. 

Deviations will be calculated (recalculated 

frequencies) and if between the two  tables  does 

not exist a difference, it means that the two variables (X -

 number of cesareans and Y - postpartum hemorrage)  are 

 independent,  namely between X and Y there is 

no link. Bigger the differences between the two tables, 

the more intense are the  bonds  between the variables. 

 These differences have been calculated with the help of 

Person’s formula: 
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Where: χ2 -is a random variable with υ = (I-1) (J-

1) degrees of freedom, i and and j representing the 

number of variants  of  the two variables (in our 

case being 5 columns and 2 lines). The 

value of χ2
calculated   may differ or not from 0. If this 
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value is 0, between the two tables there is no 

difference, so X and Y are independent, namely between 

number of cesareans and hemorrhage postpartum there is 

no link. 

 

For extension of the results obtained to the 

population, itis formulated the zero 

assumption about χ2(if χ2= 0 there is no link between the 

variables, on the whole population.) 

 
with the alternative 

 
To choose the right  hypothesis , we 

compare the value of  χ2
calculated with χ2

tabular = 

χ2
q,v  where q represents the degree of meaning,  which  

is chosen little or equal  with  0.05  

(which willmeet a probability of guaranteed  results of 1-
q) and υ = (I-1)(J-1). 

Rules of decision are as follows:  

 If  the hypothesis is null and it may 
not be rejected, having  probability P = 1 q; 

 If  assumption H 0 is rejected and the 
alternative is accepted. 

  
DATA ANALYSIS 
 

Following the  application of the test χ2 in order 

to establish if there is a link between variables X – The 

number of cesareans and Y -

Postpartum Hemorrhage, we have explored the 

possibility of correlation at the sample level between the 

 two  variables  (Table 1) 

and the recalculated frequencies for H1 (Table 2) : 
 

Table 1: Two-dimensional distribution for H1 

VARIABLES 
Birth by caesarean section 

Total 

1 0 

HPP 

2013 
466 329 795 

2014 
569 415 984 

2015 
450 240 690 

2016 
645 129 774 

2017 
597 195 792 

TOTAL 
2,727 1,308 4,035 

Source: author's projection 

 
So, starting from the obtained results, presented 

in Table 1 with the help of the 

formula n

nn
n

ji'
ij

 


,we build and calculate the 

frequencies for the H1 hypothesis, presented in Table 2: 

 

Table 2.  Recalculated Frequencies for H1 

VARIABLES 
Birth by caesarean section Total 

1 0 

 

HPP 

2013 537 258 795 

2014 665 319 984 

2015 466 224 690 

2016 523 251 774 

2017 535 257 792 

TOTAL 2,727 1,308 4,035 

Source: author's projection 

  
The next step is the χ2 calculation and with the 

help of the formula  we 
can determine its value as being χ2

calculated = 183.3.  

Because the value is greater than 0, it may 

be affirmed the fact that, at the sample 
level, between the two  studied variables- X - The 

number of cesareans and Y – Postpartum 

Hemorrhage there  exists a link, its intensity being very 

strong (this link is stronger when the  calculated value 

is greater than zero). 

To expand the result on the whole population, we 

have issued the following hypotheses: 

  (accepting this hypothesis means 
the absence of a link between the variables on the 

whole population) 

  (accepting this hypothesis means 

the existence of a link between the variables on the 

whole population) 

  
To establish which assumption is true, we comp

are the calculated value: 183.3 with the tabular 

value (υ = (I-1) (J-1) = (2-1) (5-1) = 4  degrees  of  

freedom  and  probability  of  95%),  which in this  case 

 is 21.03 [1] .  Because  the calculated value 

is greater than the tabular one,  assumption H 0 may 
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be rejected, so between the two variables there 

exists a link on the whole population.  

Therefore, assumption of research H1: The 

number of cesarean births significantly influences the 

number of postpartum hemorrhages, is validated. 

              Consequently, we can state that at the level of 

Oradea Obstetrics- Gynecology Clinic Hospital, the 

index of postpartum hemorrhage is influenced by the 

number of births by caesarean section.  
That is, the increase in cesarean birth rates 

leads to a higher exposure to postpartum bleeding, which 

should raise questions, given the fact that we are 

witnessing an increase in cesarean delivery 

rates worldwide (Mavrides et al. 2016). 
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[1] Appendix with tabular values 
of distribution x 2    may be found to Address 

 http://home.comcast.net/~sharov/PopEcol/tables/chi

sq.html 
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