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Abstract

Background: The risk factors of placenta previa differ around the world. This study
evaluated risk factors of pregnancies complicated with placenta previa during a 5-year 
period in a referral center in Hamadan, Iran. Methods: This case control study was
conducted in Hamadan city (Hamadan Province of Iran) from April 2013 to March 2017. 
The cases were women whose deliveries were complicated by placenta previa and the 
controls were those who delivered without placenta previa. We recruited 130 cases and 
130 controls. Multivariate unconditional logistic regression analysis was conducted, and 
odds ratios (ORs) and 95% confidence intervals (CIs) were calculated. Results: The OR of
placenta previa was 4.08 (95% CI= 1.44, 11.58) by maternal age, 4.08 (95% CI =1.44, 
11.58) by preterm labor, and 6.64 (95% CI =1.09, 40.45) by prior operations of the 
uterine cavity, compared to normal deliveries and after adjusting for other variables. 
Multiparity, prior spontaneous abortions, and prior cesarean sections were not 
statistically significant risk factors for placenta previa, when adjusted for other variables.  
Conclusion: Our study suggests that high maternal age and prior operations of the
uterine cavity are risk factors for placenta previa.
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Introduction  

Placenta previa occurs when the placenta becomes implanted in the lower 
uterine segment or near the internal cervical os (opening into the uterus from 
the cervix). It takes place in less than 0.5% of all pregnancies. Placenta previa is 
correlated with morbidity and mortality of both mother and neonate (Saleh 
Gargari et al., 2016). Placenta previa is created by invasion of placental villi 
beyond the decidua basalis which causes the placenta accreta or increta to form 
(Miller et al., 1997). 

Based on recent studies, several factors have been reported to contribute to 
placenta previa, including cesarean sections, smoking, abortions, assisted 
reproductive techniques (ART), and high-aged pregnancies (i.e. women of ages 
35-45) (Gibbins et al., 2017; Karami et al., 2017; Rasmussen et al., 2000; Shobeiri 
and Jenabi, 2017; Usta et al., 2005). 

In 2003 a study in Croatia found that the risk factors for placenta previa to be: 
advanced age of mother (over 34 years of age), three or more previous 
pregnancies, parity of 2 and higher, high number of previous abortions, and 
history of previous cesarean sections (Tuzovic et al., 2003). Additionally, a study 
in Austria in 2016 showed that risk factors and maternal outcomes were not 
related to the classification of placenta previa (major and minor placenta previa) 
(Kollmann et al., 2016). Moreover, Kashani et al. in the north of Iran showed that 
placenta previa is clearly associated with prior cesarean sections (Kashani et al., 
2011). 

Overall, the risk factor factors of placenta previa differ around the world (Tuzovic 
et al., 2003) and studies of this topic have been limited in general. To our 
knowledge, no reports in this field have been published from the west side of 
Iran. In this study, we aimed to evaluate determinates of pregnancies 
complicated with placenta previa in Iran.  

Materials-Methods
This case-control study was conducted in women who experienced childbirth 
complicated with placenta previa. Controls included women who had childbirth 
without complication at the Women's Hospital (Fatemieh, Hamadan City), 
Hamadan University of Medical Sciences, located in Western Iran from April 7 
2013 to March 2017. This study was approved by the Student Research 
Committee of Hamadan University of Medical Sciences. 

The inclusion criteria for the cases were: 

(1) single pregnancy, 
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(2) no physical or mental diseases, and 

(3) confirmation of placenta previa by sonographic imaging. 

The exclusion criteria was women that had pregnancy failures or complications, 
according to hospital data record. Women in this study only had single 
pregnancies since twin pregnancies may intensify the effect of the risk factors 
(Ananth et al., 2003).  

Diagnosis of placenta previa was identified by transabdominal ultra sonographic 
imaging as conducted by the physician. The control subjects were matched to 
the cases by childbirth delivery method and by area of residence (rural or urban) 
since other variables could be considered as risk factors.  

The sample size was based on results of a study conducted by Sohrabi et al. 
(Sohrabi et al.). In the study, the proportion of control exposure was 49%, the 
proportion of cases with exposure was 78.5%; a two-sided type I error of 5 
percent and 80 percent statistical power estimated a minimum of 41 for each 
group of case and control. For our study, during the 5-year period, 130 cases 
and 130 controls were selected. We used data records from the Fatemieh 
Hospital. Data were collected by a checklist, which included data on maternal 
age, parity, the area of residence, preterm labor (defined as a gestational age of 
less than 37 completed weeks), prior operations on the uterine cavity, prior 
spontaneous abortion, prior cesarean section, and prior ART. The validity and 
reliability of the checklist were assessed. 

The logistic regression analysis was conducted to control the effect of various 
risk factors on placenta previa. Crude and adjusted odd ratios (ORS) were 
calculated to determine the association between placenta previa and risk factors 
by applying a significance level of 0.05 using the SPSS Statistics Software (V16.0, 
IBM Analytics Software, Chicago, IL). 

Results  

During the study period, 130 cases of placenta previa were confirmed. The 
mean (and standard deviation) of the maternal age of case and control groups 
was 28.90(±6.24) and 25.03(±5.97), respectively (p <0.1). 

The characteristics of cases and controls are shown in Table 1. Additionally,
Table 2 shows the results of simple and multiple logistic regression analyses of 
the predictors of placenta previa. Adjustments (in multiple logistic regression 
analysis) were made for the following variables: age, parity, prior spontaneous 
abortions, prior ART, prior cesarean sections, gestational age, and prior 
operations on the uterine cavity. 
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There was a direct association between placenta previa and maternal age of 35 
years or older. The OR estimate for placenta previa was 4.38 (95% CI=1.91, 
10.00) in women aged 35 or older; this OR was higher in comparison to women 
less than 34 years of age. The OR estimates for placenta previa in women of 35 
or older was 4.08 (95% CI=1.44, 11.58), when adjusted for other variables. 

Table 1. Characteristics of women in control and case groups 

Moreover, there was a direct association between prior operations on the uterine 
cavity and placenta previa. The OR estimate of placenta previa in those with 
prior operations on the uterine cavity was 10.30 (95% CI =2.33, 45.30). When 
adjusted for other variables, the OR estimate was 6.64 (95% CI =1.09, 40.45).  

Multiparity, prior spontaneous abortions, and prior cesarean sections all showed 
a statistically significant association with the risk of placenta previa. However, 
when adjusted for other variables, such an association did not persist. Indeed, 
prior ART was not significantly associated with placenta previa (Table 2).

Variable
Controls  

n (%) 
(n=130)

Cases   
n (%) 

(n= 130)

Age (yr) 
<18 
18-35 
≥35

12 (9.2) 
110 (84.6) 

8 (6.2)

3 (2.3) 
98 (75.4) 
29 (22.3)

Parity 
1  
2 
3 
4+

71 (54.6) 
40 (30.8) 
12 (9.2) 
7 (5.4)

47 (36.2) 
50 (38.5) 
24 (18.5) 
9 (6.9)

Prior spontaneous abortion 
No 
Yes

119 (91.5) 
11 (8.5)

101 (77.7) 
29 (22.3)

Prior ART* 
No 
Yes

128 (98.5) 
2 (1.5)

121 (93.8) 
8 (6.2)

Prior cesarean section 
No 
Yes

120 (92.3) 
10 (7.7)

97 (74.6) 
33 (25.4)

Getatinal age (wk) 
Term (37-42) 
Preterm (<37)

118 (90.9) 
12 (9.2)

41 (31.5) 
89 (68.5)

Prior operations on uterine cavity 
No 
Yes 128 (98.5) 

2 (1.5)
112 (86.2) 
18 (13.8)

*ART: Assisted reproductive technique
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Table 2. Odds Ratio (OR) estimate of placenta previa by characteristics of 
the study population using logistic regression model 

Discussion  

The results of our study indicate that high maternal age and prior operations on 
the uterine cavity are risk factors for placenta previa. Several earlier studies 
(Hung et al., 2007; Saleh Gargari et al., 2016; Tuzovic et al., 2003) have, indeed, 
shown that matrernal age and prior operations on uterine cavity can be risk 
factors for placenta previa. However, preterm delivery can result from placenta 
previa rather than being a risk factor for placenta previa.  

Researchers have also conducted population-based case-control studies to 
assess the risk of placenta previa from prior cesarean section as opposed to prior 
vaginal delivery (Kashani et al., 2011; Rasmussen et al., 2000; Tuzović et al., 
2003; Yu et al., 2016). Rasmussen and Tuzovic reported that the risk of placenta 
previa was 1.32 and 2.0 fold higher after cesarean section than after vaginal 
delivery, respectively. According to the crude and adjusted OR estimates in our 
study, the risk of placenta previa  was 4.08 and 1.15 in women who had prior 
cesarean section versus those who had prior vaginal delivery, respectively. 
Although the associations in multiple analyses were not found to be statistically 
significant, one possible reason for that could be low sample size. 

Variable Controls  
(n=130)

Cases   
(n= 130)

Unadjusted 
(95%CI)

Adjusted OR 
(95%CI)

Age (yr) 
<34 
≥35

122  
8

101  
29

1.00 
4.38 (1.91, 10.00)

1.00 
4.08 (1.44, 11.58)

Multiparity 
No  
Yes

71  
59

47  
83

1.00 
2.12 (1.30, 3.50)

1.00 
1.02 (0.49, 2.11)

Prior spontaneous abortion 
No 
Yes

119  
11

101  
29

1.00 
3.10 (1.48, 6.53)

1.00 
1.30 (0.45, 3.70)

Prior ART* 
No 
Yes

128 
2

121  
8

1.00 
4.23 (0.88, 20.32)

1.00 
3.08 (0.45, 21.16)

Prior cesarean section 
No 
Yes

120  
10

97  
33

1.00 
4.08 (1.91, 8.70)

1.00 
1.15 (0.38, 3.51)

Prior operations on uterine 
cavity 
No 
Yes

128  
2

112  
18

1.00 
10.30 (2.33, 45.30)

1.00 
6.64 (1.09, 40.45)
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Studies from Kollmann et al. (Kollmann et al., 2016) and Tuzovic et al. (Tuzovic et 
al., 2003) reported that women aged 35 or older, and with pariety of 2 or more, 
showed an increased the risk of placenta previa. In our study, the crude OR 
estimates were in line with previous studies which found advanced maternal age 
and high parity to be associated with an increased rate of placenta previa (Hung 
et al., 2007; Saleh Gargari et al., 2016; Tuzovic et al., 2003; Usta et al., 2005). 
Although these associations were not statistically significant, if the number of 
these events had been greater, the associations might be statistically significant. 
Another study conducted in Iran by Sohrabi et. al reported that prior cesarean, 
parity, age of the mother, prior abortions and prior placenta previa significantly 
increased the risk of placenta previa (Sohrabi et al.). 

Based on a meta-analysis in 2016 (Shobeiri and Jenabi, 2017), smoking is a key 
risk factor for placenta previa. In fact, smoking increased the risk of placenta 
previa by more than 1.2 fold. However, since women in case and control groups 
in our study did not smoke cigarrete, we could not estimate the OR associated 
with smoking. 

The main limitation of our retrospective study is how to accurately assess the 
effect of certain risk factors on the outcome. To do so would require reliable 
sources of data, which is limited in our study.  The quality and accuracy of the 
results depend primary on the quality of the recorded data; however, we were 
unable to verify the accuracy of the data which might result in data bias. 

Conclusion 

Our study reports that maternal age and prior operations on the uterine cavity 
are associeted with a risk of placenta previa. However, studies based on larger 
cohort and under different conditions are needed to fully validate our results. 
Awareness and education of determinates of placenta previa in pregnant women 
by midwives and obstetricians in health centers have the potential to reduce the 
risk of placentia previa during pregnancy. 
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