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Introduction
Placenta previa is characterized by the placenta 
covering part or all of the internal cervical os.1,2 It 
is related to poor maternal and neonatal morbidi-
ties including malpresentation, preterm deliveries, 
low Apagar scores, intrauterine growth restriction, 
adherence of the placenta, maternal hemorrhage, 
thrombophlebitis, septicemia, the need for blood 
transfusion, hysterectomy, and even maternal and 
neonatal mortality.3,4 We previously reported that 
the prevalence of placenta previa was about 1.25% 
among Chinese pregnant women.5 In recent years, 

the incidence of placenta previa has been increas-
ing due to increasing previous cesarean deliveries, 
uterine surgery, advanced maternal age, multipar-
ity, and smoking.6–8

Antepartum hemorrhage (APH) is a serious com-
plication of pregnancy that is characterized by 
bleeding from the genital tract before the fetus’s 
delivery.9–11 Significant morbidities associated 
with APH include preterm delivery, higher rates 
of NICU admission, low birth weight, massive 
intrapartum bleeding, postpartum hemorrhage, 
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Abstract
Background: Placenta previa with antepartum hemorrhage (APH) is common and closely 
related to maternal and fetal morbidity and mortality. It is of the utmost importance to prepare 
for the possibility of APH using perinatal factors prior to delivery.
Objective: To develop and validate a nomogram predicting APH in women with placenta previa 
based on the perinatal factors.
Design: This was a retrospective and prospective cohort study of pregnant women with 
placenta previa.
Methods: The model was developed in the retrospective and validated in the prospective 
cohort study. Multivariate logistic regression was applied to discover independent variables 
and develop a nomogram to predict the possibility of APH. An Excel form computer interface 
was constructed to use the model.
Results: There are 1601 and 693 participants in the retrospective and prospective cohort 
study. Maternal age (odds ratio 0.950, 95% confidence interval 0.918–0.984), married (0.533, 
0.309–0.920), parity (1.240, 1.024–1.502), threatened abortion (5.059, 3.648–7.014), and 
complete placenta previa (1.833, 95% CI 1.469–2.289) were independent variables for APH 
in placenta previa women. The area under the curve and concordance index were 0.828 and 
0.676, respectively. The model was a good fit by the Hosmer–Lemeshow test (p = 0.352). The 
prospective validation proved the reliability of the prediction nomogram. The Excel form 
computer interface was practical.
Conclusion: A nomogram based on perinatal factors was developed and validated to predict 
APH in women with placenta previa. The reliable tool may thereafter offer important 
assistance for decision-making processes.
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blood transfusion, hysterectomy, and even neo-
natal and maternal death.12 It is more common in 
placenta previa women.13,14 Studies, including 
ourselves, have reported that APH has an inci-
dence of 50%–52% in placenta previa women.9,13 
So far, the etiology and pathogenesis have not yet 
been clearly identified of APH in pregnant women 
with placenta previa. There were some studies to 
explore the risk factors and found that cervical 
length, placental type and location site, and 
maternal age were associated with APH.14–17 
However, the results are often contradictory. For 
example, Dibaba B et al. found the risk of APH 
could increase fourfold in advanced maternal age 
in their case–control study with 420 partici-
pants.18 At the same time, Kuribayashi et  al. 
found younger than 30 years was associated with 
a 2.08-fold increased risk of APH in their retro-
spective cohort study with 233 participants.15 
Perhaps, small sample sizes and lack of validation 
are the main reasons for this contradictory result.

Considering the danger of APH resulting from 
placenta previa, it is of the utmost importance to 
prepare for the possibility of APH in placenta pre-
via women using perinatal factors prior to deliv-
ery. Unfortunately, there is no clinically available 
predictive model for the management of placenta 
previa APH thus far. We wanted, first, to investi-
gate the risk factors associated with APH, second, 
to build a prediction nomogram, a clinically usa-
ble and simple statistical visual tool, and then, to 
verification of use value, using our large database 
with 2294 participants, the early prediction and 
timely management of APH in placenta previa 
women.

Methods

Participants
This was a retrospective and prospective cohort 
analysis for participants who presented to our 
center for placenta previa at a tertiary care medi-
cal center between January 2012 and December 
2022. The Local Ethics Committees approved 
(FSFY-Med-2019044) access to participant 
information via electronic medical records. In the 
training cohort, a retrospective study with 1601 
women was delivered from January 1, 2012 to 
December 31, 2019. In the validation cohort, a 
prospective study with 693 women was hospital-
ized from January 1, 2020 to December 31, 2022. 
The reporting of this study conforms to the 

Strengthening the Reporting of Observational 
Studies of Epidemiology (STROBE) cohort stud-
ies statement.19

Inclusion criteria included gestational age between 
28 and 42 weeks with a viable delivery and diag-
nosed placenta previa after delivery. Exclusion cri-
teria were the following: gestational age <28 weeks 
or gestational age >42 weeks at delivery, fetal mal-
formation, intrauterine fetal death, coagulation 
dysfunction in women, or incomplete antenatal 
records. Participants were divided into placenta 
previa with APH (PP-APH) and placenta previa 
without APH (PP-non-APH).

Data collection
Maternal demographic, pre- and post-natal infor-
mation, including age, parity, pre-existing disease 
before pregnancy, in vitro fertilization, prior dila-
tation and curettage, regular antenatal care, and 
gestational age, birth weight, gender, Apgar score 
at 5 min and mode of delivery, and risk factors 
associated with APH before 28 gestational age, 
and pregnancy complications, was obtained from 
the electronic medical records. Each included 
participant is anonymized prior to analysis in the 
form of an Excel file.

Definitions
The diagnosis of placenta previa was based on a 
transvaginal or transabdominal ultrasound per-
formed at the time of admission, and it was veri-
fied during the delivery, as previously 
described.20–22 Placenta previa was classified as 
complete placenta previa (CPP) and non-CPP 
(partial, marginal, or low-lying placenta).1 
Antepartum hemorrhage was defined as cumula-
tive vaginal bleeding greater than 20 ml between 
28 weeks and prior to delivery.9 Threatened abor-
tion is defined as bleeding through the vagina, 
with a closed cervix, and the presence of the fetal 
heartbeat, that occurs before the 28 gestational 
ages.23 Marital status was divided into married 
and unmarried.

Statistical analysis
Continuous data were reported as mean ± stand-
ard deviation, and count data were reported as 
rate (%), and compared using the t-test and chi-
squared test, respectively. Univariate and multi-
variate logistic regression analyses were used to 
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determine the effects of perinatal factors on APH. 
The nomogram model was built using multivari-
ate logistic regression to estimate the likelihood of 
antepartum hemorrhage. A multivariate logistic 
regression was performed to identify distinct pre-
dictors (p < 0.05) who were then employed to 
build a nomogram based on the data for predict-
ing the likelihood of antepartum hemorrhage. 
Predictor lines were created forward to establish 
that the points were on the “Total Points” axis; 
and then, a line was traced downstairs to reflect 
on the bottom scales, thereby defining the likeli-
hood of antepartum hemorrhage. The visually 
appealing model of prediction was subsequently 
externally validated. To evaluate the model’s 
goodness of fit, the Hosmer–Lemeshow test and 
coefficient of determination (R2) were used.24,25 
The predictive accuracy and conformity of the 
model were assessed using the receiver operating 
characteristic (ROC) curve, area under the ROC 
curve (AUC), concordance index (C-index), cali-
bration curve, and Brier score.26,27 The decision 
curve analysis evaluated the model’s clinical value 
for participants. Boot-strapping with 1000 resam-
ples was used to evaluate both discrimination and 
calibration. Statistical significance was confirmed 
when p < 0.05. Statistical analyses were carried out 
using R version 4.3.1 and SPSS 20 (IBM-SPSS 
Inc., Chicago, IL, USA). An Excel form computer 
interface was constructed to use the model.

Results

Participant characteristics
A total of 1678 participants was obtained from 
our center for placenta previa in the training 
cohort between January 2012 and December 
2019; 77 participants were not included due to 
incomplete antenatal records. There was no sig-
nificant difference in the perinatal outcomes 
between the included cases and incomplete cases, 
apart from the incomplete antenatal variables 
(Table S1). In the end, data from 1601 partici-
pants were included and analyzed in the training 
cohort. The mean maternal age was 32.57. The 
rates of mothers with 1, 2, and above 3 parity 
were 29.2%, 56.0%, and 14.7%, respectively. In 
total, 96.2% of the participants had married, 
14.9% suffered threatened abortion, and 54.0% 
had CPP (Table 1).

In the prospective validation cohort, 693 partici-
pants were used for validation purposes from 

January 1, 2020 to June 30, 2022. The mean 
maternal age was 32.98. The rates of mothers 
with 1, 2, and above 3 parity were 32.9%, 52.1%, 
and 14.9%, respectively. Married participants 
accounted for 97.1%, 17.2% suffered threatened 
abortion, and 56.3% had CPP. There was com-
parability for the perinatal outcome variables 
between training and validation cases, except for 
the cesarean section variable (Table 1).

According to the definition of APH, 710 partici-
pants (710/1601, 44.3%) were included in the 
APH group, and 891 participants (891/1601, 
55.7%) were included in the non-APH group in 
the training cohort. Table 2 shows the 20 perina-
tal factors.

Predictive factors selection
Five perinatal factors were independent predictors 
of antepartum hemorrhage (APH), according to a 
multivariate logistic regression analysis. These are 
the following: maternal age (odds ratio (OR) 0.950, 
95% confidence interval (CI) 0.918–0.984), mar-
ried (OR 0.533, 95% CI 0.309–0.920), parity (OR 
1.240, 95% CI 1.024–1.502), threatened abortion 
(OR 5.059, 95% CI 3.648–7.014), and CPP (OR 
1.833, 95% CI 1.469–2.289) (Table 2).

Nomogram development
The above five factors were used to establish the 
logistic regression model (Table 3), and further  
to integrate to the nomogram (R2 = 0.133, 
C-index = 0.676) (Figure 1). The scoring model 
of AHP was as follows: 0.458 − 0.031 * maternal 
age + 0.212 * parity – 0.656 * (married = 1) +  
1.638 * (threatened abortion = 1) + 0.581 * (com-
plete placenta previa = 1). More higher total score 
for each participant revealed an increased proba-
bility of APH. Furthermore, the model was an 
excellent fit using the Hosmer–Lemeshow test 
(p = 0.352).

Predictive accuracy of the nomogram
The AUC was 0.828 (95% CI 0.808–0.848) 
(Figure 2(a)), and the calibration curve was near 
the ideal diagonal line (Figure 3(a)) in the train-
ing cohort. The decision curve analysis showed a 
better net benefit in the predictive model (Figure 
4(a)). The Brier score of the nomogram was 
0.222 in the training cohort (Figure 5(a)). On the 
other hand, 693 participants from January 1, 
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Table 1.  General characteristics of all participants in training and validation cohort.

Variables Training cohort 
(n = 1601)

Validation cohort 
(n = 693)

t/χ2 p-Value

Maternal age (years), mean ± SD 32.57 ± 5.18 32.98 ± 4.78 1.794 0.073

Advanced maternal age (>35 years old) 525 (32.8%) 233 (33.6%) 0.151 0.699

Maternal height (cm) 157.56 ± 4.94 157.83 ± 5.33 1.161 0.246

Maternal BMI 26.16 ± 3.28 26.36 ± 3.19 1.291 0.197

ABO type  

  A 499 (31.2%) 220 (31.7%) 2.169 0.539

  B 371 (23.2%) 174 (25.1%)  

  O 633 (39.5%) 253 (36.5%)  

  AB 98 (6.1%) 46 (6.6%)  

O type 633 (39.5%) 253 (36.5%) 1.873 0.176

Married (%) 1540 (96.2%) 673 (97.1%) 1.213 0.271

In vitro fertilization 215 (13.4%) 113 (16.3%) 3.267 0.079

Parity  

  1 468 (29.2%) 229 (32.9%) 3.685 0.159

  2 897 (56.0%) 361 (52.1%)  

  ≥3 236 (14.7%) 106 (14.9%)  

Cesarean delivery frequency  

  0 545 (34.0%) 477 (68.8%) 258.736 0.000

  1 710 (44.3%) 187 (27.0%)  

  2 306 (19.1%) 27 (3.9%)  

  ⩾3 40 (2.5%) 2 (0.3%)  

Prior cesarean delivery 1056 (66.0%) 216 (31.2%) 236.967 0.000

Prior myomectomy 20 (1.2%) 8 (1.2%) 0.036 0.999

Prior miscarriages (%) 832 (52.0%) 373 (53.8%) 0.668 0.439

Prior D&C 1319 (82.4%) 547 (78.9%) 3.802 0.054

Threatened abortion 239 (14.9%) 119 (17.2%) 1.848 0.188

Prior placenta previa 123 (7.7%) 39 (5.6%) 3.112 0.078

Twins 74 (4.6%) 23 (3.3%) 2.028 0.154

Anterior placenta 681 (42.5%) 274 (39.5%) 1.789 0.181

Complete placenta previa 865 (54.0%) 390 (56.3%) 0.987 0.338

Placenta accreta spectrum 268 (16.7%) 102 (14.7%) 1.460 0.227

Male-fetus 914 (57.1%) 374 (54.0%) 1.913 0.170
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Table 2.  General characteristics of participants and multivariate logistic regression analyses for screening predictors.

Variables APH (n = 710) Non-APH 
(n = 891)

t/χ2 p-value OR (95% CI)

Maternal age (years), mean ± SD 32.24 ± 5.37 32.84 ± 5.01 2.283 0.023 0.950 0.918 0.984

Advanced maternal age (>35 years old) 226 (31.8%) 299 (33.6%) 0.535 0.465 1.339 0.925 1.938

Maternal height (cm) 157.41 ± 4.75 157.67 ± 5.09 1.075 0.282 0.995 0.974 1.017

Maternal BMI 26.25 ± 3.32 26.05 ± 3.16 1.231 0.219 0.981 0.951 1.012

O type 297 (41.8%) 336 (37.7%) 2.806 0.100 1.149 0.926 1.426

Married (%) 674 (94.9%) 866 (97.2%) 5.529 0.025 0.533 0.309 0.920

In vitro fertilization 88 (12.4%) 127 (14.3%) 1.175 0.302 0.942 0.666 1.331

Parity  

  1 195 (27.5%) 273 (30.6%) 8.740 0.013 1.240 1.024 1.502

  2 390 (54.9%) 507 (56.9%)  

  ⩾3 125 (17.6%) 111 (12.5%)  

Cesarean delivery frequency  

  0 235 (33.1%) 310 (34.8%) 3.858 0.278 0.965 0.748 1.244

  1 322 (45.4%) 388 (43.5%)  

  2 130 (18.3%) 176 (19.8%)  

  ⩾3 23 (3.2%) 17 (1.9%)  

Prior cesarean delivery 475 (66.9%) 581 (65.2%) 0.505 0.490 1.411 0.886 2.248

Prior myomectomy 10 (1.4%) 10 (1.1%) 0.262 0.655 1.791 0.682 4.704

Prior miscarriages (%) 375 (52.8%) 457 (51.3%) 0.369 0.546 1.243 0.960 1.609

Prior D&C 578 (81.4%) 741 (83.2%) 0.840 0.391 0.588 0.377 0.918

Threatened abortion 182 (25.6%) 57 (6.4%) 115.134 0.000 5.059 3.648 7.014

Prior placenta previa 57 (8.0%) 66 (7.4%) 0.215 0.706 0.959 0.643 1.430

Twins 31 (4.4%) 43 (4.8%) 0.190 0.720 0.739 0.422 1.292

Anterior placenta 317 (44.6%) 364 (40.9%) 2.328 0.140 1.030 0.822 1.290

Complete placenta previa 440 (62.0%) 425 (47.7%) 32.407 0.000 1.833 1.469 2.289

Placenta accreta spectrum 130 (18.3%) 138 (15.5%) 2.257 0.139 0.894 0.656 1.217

Male-fetus 416 (58.6%) 498 (55.9%) 1.175 0.286 1.066 0.860 1.320

APH, antepartum hemorrhage.
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2020 to June 30, 2022 were applied for validating 
and evaluating the nomogram. The AUC was 
0.817 (95% CI 0.785–0.850) (Figure 2(b)), indi-
cating that the nomogram was accurate in the 
validation cohort. The calibration curve was like-
wise very near to the ideal diagonal line, and the 
model displayed good uniformity overall in the 
validation cohort (Figure 3(b)). Moreover, the 
decision curve analysis also showed the net bene-
fit of the predictive model, as well as that in the 
validation cohort (Figure 4(b)). The Brier score 
was also 0.222 (Figure 5(b)).

Computer interface
We constructed an Excel form computer inter-
face to calculate the likelihood of APH in preg-
nant women with placenta previa using the 
aforementioned prediction model. An example of 
the interface is represented in Figure 6.

Discussion
We developed and validated a nomogram accord-
ing to five perinatal factors (maternal age, marital 
status, parity, threatened abortion, and placenta 

Table 3.  The logistic regression of five perinatal factors for constructing the model.

Variables β SE Wald p-value OR (95% CI)

Maternal age −0.031 0.011 8.406 0.004 0.970 0.950 0.990

Parity 0.212 0.084 6.346 0.012 1.236 1.048 1.458

Married −0.656 0.276 5.654 0.017 0.519 0.302 0.891

Threatened abortion 1.638 0.164 99.761 0.000 5.146 3.731 7.097

Complete placenta previa 0.581 0.107 29.375 0.000 1.789 1.449 2.207

Constant term 0.458 0.423 1.170 0.279 1.581 — —

CI, confidence interval; OR, odds ratio; SE, standard error.

Figure 1.  Nomogram for the APH for PP women.
APH, antepartum hemorrhage; PP, placenta previa.
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Figure 2.  ROC curves. Training cohort (a), validation cohort (b).
AUC, area under the ROC curve; CI, confidence interval; ROC, receiver operating characteristic.

Figure 3.  Calibration curve for predicting the probability of APH for PP women. Training cohort (a), validation 
cohort (b).
APH, antepartum hemorrhage; PP, placenta previa.
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previa type) that accurately predicted the proba-
bility of antepartum hemorrhage in placenta pre-
via women in this study.

The majority of the variables used in our nomo-
gram have been determined to be warning signs 
for antepartum hemorrhage. As we know, mater-
nal age was associated with adverse obstetrical 
outcomes.28,29 Previously, meta-analyses revealed 
that pregnancy outcomes, such as preterm birth, 

gestational diabetes mellitus, preeclampsia, pla-
cental abruption, placenta previa, and postpar-
tum hemorrhage, were more common in 
older-aged pregnancies.30 However, there is a 
controversy between maternal age and antepar-
tum hemorrhage. A case–control study found 
maternal age could increase the risk for antepar-
tum hemorrhage.18 On the other hand, 
Kuribayashi et  al. showed maternal age could 
reduce the risk of antepartum hemorrhage in 

Figure 4.  The Brier score for the prediction nomogram of APH for PP women. Training cohort (a), validation 
cohort (b).
APH, antepartum hemorrhage; PP, placenta previa.

Figure 5.  The decision curve analysis curve for predicting the probability of APH for PP women. Training 
cohort (a), validation cohort (b).
APH, antepartum hemorrhage; PP, placenta previa.
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placenta previa women.15 Interestingly, we also 
found maternal age was a positive factor for pla-
centa previa women in antepartum hemorrhage, 
and the result was consistent with Kuribayashi 
et al.’s study.

Furthermore, maternal age was included in the 
predictive model in this study and indicated that it 
was an independent predictor. The maternal age 
appeared to be negatively linked with the nomo-
gram points, resulting in which the younger the 
mother, the greater the risk of antepartum hemor-
rhage. This could reflect population-specific fac-
tors. On the one hand, very young pregnant women 
(such as adolescents) are not yet fully mature due 
to their physical development and may have a 
higher risk of preterm birth, low birth weight, and 
other conditions, which are sometimes accompa-
nied by APH. On the other hand, this population 
may be at increased risk of pregnancy complica-
tions due to poor nutritional status or lack of ade-
quate knowledge of pregnancy health care.

It is debatable if parity is a risk factor for adverse 
pregnancy outcomes. Previous studies indicated 
that the pregnancy complications and adverse 
outcomes evaluated were increased in the primi-
parous women when compared to the multipa-
rous women.31,32 However, most studies revealed 
that multiple parities could lead to adverse preg-
nancy outcomes, such as anemia in pregnancy, 
preterm birth, placenta abruption, placenta pre-
via, oligohydramnios, and macrosomia.33–37 In 
terms of the relationship between antepartum 
hemorrhage and parity, our findings are 

consistent with previous systematic reviews and 
meta-analysis studies indicating that parity had a 
positive correlation with antepartum hemorrhage 
in placenta previa.9

Various studies have been published about the 
pregnancy effect on marital status. In a cross-sec-
tional study, the authors found that married 
women were more likely to have a 40% decreased 
likelihood of giving birth to an underweight 
baby.38 Married women could receive physical, 
emotional, and financial assistance from their 
partners to help them stay mentally well through-
out the entire pregnancy and delivery and lower 
their risk of experiencing unfavorable pregnancy 
outcomes. In this study, marriage could reduce 
the risk of antepartum hemorrhage for placenta 
previa women and is the third independent pre-
dictor. It is important to note that marital status 
may reflect the influence of underlying factors 
(e.g., social support, socioeconomic status).

Threatened abortion is a common complication 
of pregnancy, occurring in about 20% of recog-
nized pregnancies.39 Our study showed that the 
incidence of threatened abortion was 16.04% in 
placenta previa women. Threatened abortion can 
have serious psychological repercussions, such as 
anxiety, sadness, and post-traumatic stress disor-
der, as well as extensive bleeding, infection, and 
surgery-related complications.40,41 In addition, 
the current studies suggest that threatened abor-
tion is also associated with maternal risk of non-
gestational diabetes and cardiovascular diseases 
later in women’s lives.23,42,43 As an independent 
predictor, placenta previa women suffering 
threatened abortion were more likely to develop 
antepartum hemorrhage in this study.

CPP could increase maternal and neonatal mor-
tality and morbidity. The type of placenta previa 
is frequently a key factor in deciding on the deliv-
ery method as well as pre-delivery preparations 
like blood product preparation and potential 
obstetrical surgeries. Antepartum hemorrhage 
has been correlated with the type of placenta pre-
via; however, conflicting studies have led investi-
gators to different conclusions. On one hand, the 
authors found no association between the type of 
placenta previa and antepartum hemorrhage.13,15 
On the other hand, lots of studies revealed that 
when compared to women with incomplete pla-
centa previa, women with CPP had a higher inci-
dence of antepartum hemorrhage.16,44,45 We 

Figure 6.  Examples of the computer interface (Excel 
form). Two examples of placenta previa women with 
low (a) and high risk (b) of antepartum hemorrhage.

https://journals.sagepub.com/home/reh
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further found that CPP is an important predictor 
of antepartum hemorrhage in this study.

Some studies have explored the influencing factors 
of APH in placenta previa.14–17,46,47 However, most 
of them only involve univariate and multivariate 
regression analyses. The results of this stage of 
research are difficult to apply to clinical practice, 
and the prediction model has not been well verified 
and evaluated, so it is difficult to evaluate the accu-
racy and clinical practicability of the results. We 
evaluated the prenatal risk factors for antepartum 
hemorrhage in placenta previa women and devel-
oped a likelihood prediction model for the early 
identification and management of antepartum 
hemorrhage in placenta previa women. Our valida-
tion cohort demonstrated the model’s good accu-
racy and conformity. Clinicians can employ the 
nomogram, a visual, clinically usable, and individ-
ualized model, as an easy-to-use and understand-
able tool for realistic prediction. What needs to be 
emphasized is that it is an advantageous and valu-
able tool when making decisions, but eventually, it 
remains a clinical judgment.

As far as we are aware, we were the first to create 
and verify a straightforward technique to estimate 
the potential incidence of antepartum hemor-
rhage in placenta previa women in an extensive 
group of individuals. However, several limitations 
need to be noted. First, recall bias is inevitable 
and might have influenced the results because of 
the nature of retrospective analysis. Second, 
owing to a lack of data, several potentially mean-
ingful predictors, including cervical length, weight 
gain during pregnancy, maternal occupation, 
income level, education level, and others, were 
not evaluated in this study. Third, the validation 
cohort is from the same single medical center, 
potentially limiting generalizability to other popu-
lations with different demographic, clinical, or 
healthcare system characteristics. Researchers, 
including ourselves, will evaluate additional 
potential indicators in conjunction with clinical 
variables in a subsequent multicenter study to 
establish a more precise forecasting algorithm for 
antepartum hemorrhage in a determination to 
lower maternal and newborn mortality.

Conclusion
This study revealed that maternal age, marital 
status, parity, threatened abortion, and type of 
placenta previa were predictors of antepartum 

hemorrhage in placenta previa women. We devel-
oped a first perinatal prediction nomogram 
according to several perinatal predictors for the 
early prediction of antepartum hemorrhage in 
placenta previa women, and our outside valida-
tion supported the credibility of this model. Our 
prediction score may prove to be a valuable 
resource for doctors, midwives, and obstetric 
nurses, and the nomogram may thereafter offer 
important assistance for decision-making 
processes.
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