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ABSTRACT

Background. Several studies have yielded conflicting results regarding the potential link between
previous abortion and placenta accreta spectrum (PAS), contributing to ongoing controversy on the
matter. To address this discrepancy, we conducted a meta-analysis to elucidate the association
between previous abortion and the risk of PAS.

Methods. To examine the association between prior abortion and PAS, we systematically
searched major databases, including PubMed (Medline), Web of Science, and Scopus. A random-
effects model was used for the meta-analysis, and study quality was evaluated using the
Newcastle-Ottawa Scale (NOS).

Results. The final analysis included five cohort studies and six case-control studies with a total
population of 115,422 participants. We examined the association between previous abortion and
the risk of PAS based on crude and adjusted studies. The association between previous abortion
and the risk of PAS in crude studies was 1.62 (95%CI 1.46- 1.77; 12 = 17.8%). In adjusted studies,
the association was 2.37 (95%CI 1.62-3.12; 12=79.5%). Substantial heterogeneity was observed in
studies using adjusted analyses, while minimal heterogeneity was found in studies reporting crude
estimates.

Conclusions. This meta-analysis reported that prior abortion is a risk factor for PAS. Given these
significant implications, healthcare providers should incorporate PAS risk assessment into pre-
abortion evaluations and carefully consider the choice of termination method.
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INTRODUCTION

Placenta accreta spectrum (PAS) is characterized by pathological placental implantation, classified
into three progressive stages: Placenta accreta (Abnormal adherence of villi to the myometrium
without invasion), Placenta increta (Penetration of trophoblastic tissue into the uterine muscle),
Placenta percreta (Transmural invasion extending beyond the uterus to adjacent organs) [1]. The
underlying pathophysiology of PAS is primarily related to defective decidualization of the basal
decidua, which allows excessive and uncontrolled trophoblastic invasion into the myometrium.
Prior endometrial injury or uterine scarring can disrupt the normal placental—-uterine interface,
predisposing affected women to abnormal placental adherence. A meta-analysis reported the
prevalence of PAS between 0.01% to 0.1% of deliveries [2]. This disorder is rapidly increasing
worldwide due to the rising trend of cesarean deliveries [3]. Epidemiologic data indicate a strong
association between prior cesarean delivery and PAS risk. In a systematic review, the incidence of
PAS increased from approximately 0.3% in women with one previous cesarean to 6.74% in women
with five or more cesareans [4]. Other cohort data suggest PAS rates rising from around 0.03% to
2.8% with increasing cesarean number, highlighting the dose—response relationship between
surgical scarring and abnormal placentation [5].

PAS disorder represents a critical obstetric complication with potentially life-threatening maternal
consequences, including severe hemorrhage and organ damage. [6]. Its significance lies in the
increase in maternal and fetal mortality [7]. PAS is a leading cause of severe postpartum
hemorrhage, frequently resulting in life-threatening maternal hemorrhage that often requires
massive blood transfusion and emergency peripartum hysterectomy. This condition significantly
contributes to both severe maternal morbidity and mortality [8].

Some risk factors that increase the risk of PAS include: multiple pregnancies, obesity, in vitro
fertilization (IVF), maternal age, smoking and previous cesarean sections [9, 10]. Previous abortion
has also been suggested as a potential risk factor for PAS, as it may cause varying degrees of
endometrial damage depending on the type and frequency of abortion. Induced abortion,
particularly when associated with surgical curettage, may directly injure the endometrium and
impair subsequent decidual regeneration. In contrast, spontaneous abortion may exert different
effects depending on gestational age and the need for uterine intervention, while recurrent
abortions may result in cumulative endometrial injury and uterine scarring [9].

Several epidemiological studies have reported that women with a history of prior pregnancy loss or
abortion especially when associated with endometrial injury from uterine procedures such as
dilatation and curettage are at increased risk of abnormal placentation including placenta accreta
spectrum in subsequent pregnancies. For example, a recent systematic review and meta-analysis
found a significant association between prior abortion and PAS (OR 1.65; 95% ClI: 1.43-1.92) [11],
and a large case—control study in Iran demonstrated a positive link between previous abortion and
PAS outcomes [12]. Identifying responsible factors is crucial as it allows for early interventions to
improve perinatal outcomes and reduce associated morbidity and mortality [13]. Several
observational studies have reported a significant association between previous abortion and the
risk of PAS [14,15], whereas other studies have failed to demonstrate such a relationship. These
inconsistent findings across the literature have contributed to ongoing controversy regarding the
role of prior abortion in the development of PAS. Epidemiologic studies have also suggested that
women with a history of fetal loss may be at increased risk of abnormal placentation, including
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placenta previa and PAS, in subsequent pregnancies, further supporting the biological plausibility
of this association [16,17].

To date, only one meta-analysis has examined the association between prior abortion and the risk
of placenta accreta spectrum. This meta-analysis, which included six studies published up to
February 2017, found no significant increase in the risk of abnormally invasive placenta associated
with previous abortion [18]. However, this study had several important limitations, including the
small number of included studies, heterogeneity in the definition and classification of abortion, and
insufficient differentiation between induced and spontaneous abortions. Furthermore, in recent
years, additional epidemiological studies with larger sample sizes and improved study designs
have been published, which were not incorporated into the previous meta-analysis. These
developments may substantially influence the pooled risk estimates.

Therefore, given the rising incidence of PAS and the need for up-to-date and robust evidence to
inform clinical practice, an updated meta-analysis incorporating newly published studies,
addressing heterogeneity, and more carefully evaluating abortion types is warranted. The present
study was conducted to fulfill this need.

Materials and Methods

This meta-analysis was conducted in strict accordance with the 2020 PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) guidelines, ensuring comprehensive
reporting of all methodological processes and results.We followed PECO framework for performing
this study: Population: pregnant women, Exposure: Women with previous abortion, Comparison:
women without previous abortion and Outcome: risk of PAS.

Inclusion and exclusion criteria

We included primary studies that assessed the association between previous spontaneous
abortion and the risk of PAS, encompassing observational studies such as cohort, case-control,
and cross-sectional studies. Studies with inadequate data for outcome measurement were
excluded. Additionally, we excluded letters to the editor, case reports, case series, systematic
reviews, as well as in vitro and animal studies.

Information sources and search

PubMed (Medline), Web of Science, and Scopus were systematically searched up to March 30,
2024, using combinations of keywords: (morbidly adherent placenta OR placenta accreta OR
placenta increta OR placenta percreta OR abnormally invasive placenta) AND (previous abortion
OR previous miscarriage OR history of miscarriage OR history of abortion OR prior miscarriage
OR prior abortion)(Table S1). Additionally, reference lists were examined to identify additional
sources.

Study selection

We employed the Population, Exposure, Comparison, and Outcome (PECQO) model to select
eligible studies. The Population consisted of pregnant women, the Exposure was previous
abortion, and the Comparison was made with non-previous abortion. The Outcome of interest was
PAS. Two investigators (EJ and SA) independently screened all titles and abstracts, and
subsequently reviewed the full texts that were deemed definitely or possibly eligible. Any
disagreements between the two authors were resolved through discussion.



Data extraction

Data extraction was performed using Stata software (version 13.0), capturing the following
variables from each included study: first author, publication year, study design, diagnostic criteria,
study population characteristics, maternal age distribution, and adjusted confounding variables.

Methodological quality

Study quality was assessed using the modified Newcastle-Ottawa Scale (NOS) for observational
studies[19]. This instrument evaluates three domains: (1) participant selection criteria, (2)
comparability between PAS and non-PAS groups, and (3) outcome assessment methodology.
Based on the standard NOS scoring system (range 0-9), we classified studies scoring 7-9 as high
quality and those scoring <6 as low quality.

Heterogeneity and reporting biases

To evaluate heterogeneity among studies, we utilized the chi-square test[20] and the I’statistic.An
12 statistic greater than 50% was considered indicative of high heterogeneity[21]. Additionally,
regression tests, including Egger's and Begg's[22]were employed to examine publication bias.

Summary measures

Primary outcomes were analyzed as dichotomous variables (PAS vs. non-PAS groups), with
effects estimated as odds ratios (ORs) and corresponding 95% confidence intervals. All analyses
employed a DerSimonian-Laird random-effects model to account for between-study
heterogeneity[23]. Statistical significance was defined as p<0.05 using two-tailed tests, with all
computations performed in Stata/Version 13.0 (StataCorp LP, Texas, USA).

Results
Description of studies

Our systematic search identified 439 potentially relevant records through initial screening. After
title/abstract review and evaluation of 17 full-text articles until March 30, 2024 (Figure 1), 11 studies
met our inclusion criteria. The excluded studies (n=6) comprised one systematic review and five
articles failing eligibility requirements. The final analysis included five cohort studies[14, 15, 24-
26]and six case-control studies[16, 17, 27-30],all published in English, encompassing a total
population of 115,422 participants (Table 1).The total number of included cases was 3381
participants.

Effects of exposure

Figure 2 presents the meta-analysis results evaluating the association between prior abortion and
PAS risk, stratified by crude and adjusted analyses.Crude analyses demonstrated a statistically
significant increased risk of PAS (OR = 1.62; 95% CI: 1.46-1.77), with low heterogeneity (I> =
17.8%).Adjusted analyses revealed a stronger association (OR = 2.37; 95% CI: 1.62-3.12), though
with substantial heterogeneity (1> = 79.5%).Heterogeneity was markedly higher in adjusted studies
compared to crude analyses (Figure 2). Notably, Ogawa et al. (2024 ) provided stratified results,
reporting both crude and adjusted estimates for women with 1-2 prior abortions and =3 prior
abortions [26].

Subgroup analysis



We stratified crude analyses by study design to evaluate the association between prior abortion
and PAS risk. The association between previous abortion and the risk of PAS in cohort studies was
significant [2.15(95% ClI: 1.74, 2.57; 1>=82.2%)]. In case-control studies, the association was
significant [1.64 (95% CI: 1.35, 1.92; 1°=0.0%)]. The heterogeneity was substantially higher in
cohort studies compared to case-control designs

Publication bias

Publication bias was evaluated using Begg's rank correlation test (p=0.323) and Egger's linear
regression test (p=0.143). Both tests indicated no statistically significant evidence of publication
bias among the included studies (Figure 3).

Quality of the studies

Quality assessment using the NOS demonstrated that all included studies except one met our pre-
defined threshold for high methodological quality (scores 27), with detailed scoring presented in
Table2.

Discussion

The meta-analysis demonstrates a consistent association between prior abortion and increased
PAS risk. While substantial heterogeneity was detected in adjusted analyses, crude estimates
demonstrated remarkable consistency across studies, suggesting that variability in covariate
adjustment approaches may contribute to between-study differences.

Only a meta-analysis has been conducted regarding the association between prior abortion and
the risk of PASand they included six studies in PubMed and Scopus published through February
2017. The findings indicate that previous abortion did not significantly increase the risk of
abnormally invasive placenta (OR:1.36; 95% CI: 0.84, 2.20) [18]. While comprehensive searches
were performed in PubMed and Scopus, the exclusion of Web of Science may have introduced
selection bias. These methodological constraints should be considered when interpreting the
findings. In the present meta-analysis, PubMed (Medline), Web of Science, and Scopus were
systematically searched with 11 studies.

Studies have shown that women with a history of fetal loss are at a higher risk of abnormal
placentation. An et al., based on a multivariable logistic regression model, reported an association
between increased occurrence of placenta percreta and a higher number of previous miscarriages
[31]. While our meta-analysis identified a significant association, these findings contrast with a
Japanese cohort study[32]. PAS disorders may develop following any iatrogenic or spontaneous
endometrial injury that disrupts the decidua basalis [33]. Uterine curettage, as a fundamental
technique for induced abortion, can lead to endometrial damage [34]. It should be noted, however,
that combining medical and surgical abortions may dilute the observed effect if the mechanism is
primarily one of mechanical trauma.

Multiple theories have been proposed to explain the mechanism of PAS. It's possible that
mechanical factors such as primary defects in the decidua due to trauma from surgery or biological
factors such as abnormal uterine decidual response to trophoblast infiltration, or a combination of
both, may be involved [35]. In PAS, invading trophoblast cells penetrate deep into the uterine wall,
becoming hypertrophic and increasing in number, while large trophoblast cells with multiple nuclei
decrease [34]. Previously, it was thought that a fundamental defect in trophoblast biological
function led to excessive invasion beyond the physiological attachment zone of the endometrium to
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the myometrium. The current hypothesis suggests that a defect at the junction of the endometrium-
myometrium, possibly due to previous surgeries, prevents proper decidualization of the
endometrium, allowing for abnormal trophoblast invasion [8].

The heterogeneity between the results could be due to the fact that the studies included in this
meta-analysis did not specify the type of abortion (medical versus surgical).

This meta-analysis had several limitations: 1) Heterogeneity Concerns: Considerable heterogeneity
was observed among adjusted studies (I = 79.5 %). However, interpretation requires caution, as
the Q-test has limited power with few studies.2) Unadjusted Confounding: Some included studies
did not fully account for potential confounders (e.g., prior cesarean delivery, maternal age), which
may introduce residual information bias. However, there is a risk that the association found is
driven by the correlation between abortion history and multiparty/prior cesareans rather than
abortion itself.

3)Lack of Abortion-Type Stratification: Subgroup analysis by abortion method (surgical vs. medical)
was not possible due to insufficient reporting in primary studies.4)We did not use other electronic
databases such as Cochrane Library and Embase in this study, which is a limitation of the present
study.Despite these limitations, our findings, based on 115,422 participants across 11 studies,
consistently demonstrate that previous abortion is associated with an increased risk of PAS.

Conclusions

This meta-analysis reported that prior abortion is a risk factor for PAS. These findings suggest
clinicians should incorporate PAS risk assessment into abortion counseling, particularly for patients
with additional risk factors (e.g., multiparity, advanced maternal age). Procedure selection may
benefit from considering potential differential effects on endometrial integrity. Although endometrial
injury may influence PAS risk, the current evidence does not allow definitive recommendations
regarding the abortion procedure. Further research is required to clarify whether the method of
abortion affects endometrial integrity and subsequent PAS risk.

COMPLIANCE WITH ETHICAL STANDARDS
Authors’ contribution

EJ and SA participated in Conceptualization, Data curation, Investigation, Methodology. EJ and SA
contributed to the writing of the paper, EJ and SA and FK participated in the performance of the
research, S Kh were involved in data analysis, and the final manuscript was edited by all authors.

Funding

This study was financially supported by Hamadan University of medical Sciences.
Study registration

Not applicable.

Disclosure of interests

The authors declare that they have no conflict of interests.

Ethical approval



This study received ethical approval from the Institutional Review Board of Hamadan University of
Medical Sciences (IR.UMSHA.REC.1403.226; July 13, 2024). All procedures were conducted in
strict compliance with the ethical principles outlined in the Declaration of Helsinki (2013 revision).

Informed consent

Not applicable.

Data sharing

Access to data is possible with permission from the responsible author.
References

1. Yang X, Zheng W, Yan J, Yang H.High Risk Factors for Placenta Accreta Other than
Pregnancy and Their Impact on Patient Prognosis. MaternFetal Med. 2023; 5(3):137-
143.DOI: 10.1097/FM9.0000000000000183

2. Jauniaux E, Bunce C, Grgnbeck L, Langhoff-Roos J. Prevalence and main outcomes of
placenta accreta spectrum: a systematic review and meta-analysis. Am J Obstet Gynecol. 2019;
221(3):208-218. DOI: 10.1016/j.ajog.2019.01.233

3. Morlando M, Collins S. Placenta accreta spectrum disorders: challenges, risks, and
management strategies. Int J Women's Health. 2020;1033-1045. doi: 10.2147/[JWH.S224191

4.American College of Obstetricians and Gynecologists; Society for Maternal-Fetal Medicine.
Placenta accreta spectrum. Obstetric Care Consensus No. 7. Washington, DC: ACOG; 2018.

5. White A, Malik M, Pruszynski JE, Do QN, Spong CY, Herrera CL. Contemporary Placenta
Accreta Spectrum Disorder Incidence and Risk Factors. Obstet Gynecol. 2025 Jun 1;145(6):665-
673. doi: 10.1097/A0G.0000000000005919

6.Wekere FCC, Inimgba NM, Kua PL, Okagua KE, Asikimabo-Ofori S, Ocheche US, et al. Placenta
Accreta Spectrum: Prevalence, Trend and Association with Sociodemographic/Obstetric Factors in
a Tertiary Health Facility in Niger Delta, Nigeria. Niger Med J. 2022; 63(6):467-467. PMCID:
PMC11170246

7.Faralli I, Del Negro V, Chiné A, Aleksa N, Ciminello E, Piccioni MG. Placenta accreta spectrum
(PAS) disorder: ultrasound versus magnetic resonance imaging. Diagnostics 2022; 12(11):2769.
DOI: 10.3390/diagnostics 12112769

8.Bartels HC, Postle JD, Downey P, Brennan DJ. Placenta accreta spectrum: a review of
pathology, molecular biology, and biomarkers. Dis Markers. 2018. doi: 10.1155/2018/1507674

9. Jenabi E, Salimi Z, Salehi AM, Khazaei S.The environmental risk factors prior to conception
associated with placenta accreta spectrum: An umbrella review. J Gynecol ObstetHum Reprod.
2022; 51(7):102406. DOI: 10.1016/j.jogoh.2022.102406

10. Jenabi E, Salehi AM, Masoumi SZ, Maleki A. Maternal Smoking and the Risk of Placenta
Accreta Spectrum: A Systematic Review and Meta-Analysis. BioMed ResInt. 2022.
DOI: 10.1155/2022/2399888

11.Yang R, Zhang L, Sun L, Wu J, Bi S, Hu M, Luo S, He F, Chen J, Yu L, Zhu Q, Chen D, Du L.
Risk of Placenta Accreta Spectrum Disorder After Prior Non-Cesarean Delivery Uterine Surgery: A
Systematic Review and Meta-analysis. Obstet Gynecol. 2025 Jun 1;145(6):628-638. doi:
10.1097/A0G.0000000000005824.



12. Sharami SH, Milani F, Fallah Arzpeyma S, Fakour F, Jafarzadeh Z, Haghparast Z, Sedighinejad
A, Attari SM. Placenta accreta outcomes and risk factors in a referral hospital in north of Iran: A
case control study. Health Science Reports. 2024 Apr;7(4):e2006. doi: 10.1002/hsr2.2006. PMID:
38605724; PMCID: PMC11006998.

13. Liu X, Wang Y, Wu Y, Zeng J, Yuan X, Tong C, et al. What we know about placenta accreta
spectrum (PAS). EurJObstetGynecol ReprodBiol. 2021; 259:81-89.
DOI: 10.1016/j.ejogrb.2021.02.001

14. Eshkoli T, Weintraub AY, Sergienko R, Sheiner E. Placenta accreta: risk factors, perinatal
outcomes, and consequences for subsequent births. AmJObstetGynecol.2013; 208(3):219. e211-
219. e217. DOI: 10.1016/j.2jog.2012.12.037

15. Sun H, Mao J, Su X, Du Q. Impact of spontaneous abortion history and induced abortion
history on perinatal outcomes of singleton pregnancies. BMC public health. 2023; 23(1):2360.
DOI: 10.1186/s12889-023-17264-5

16. Kamara M, Henderson J, Doherty D, Dickinson J, Pennell C.The risk of placenta accreta
following primary elective caesarean delivery: a case—control study. BJOG. 2013; 120(7):879-
886.DOI: 10.1111/1471-0528.12148

17. Wu S, Kocherginsky M, Hibbard JU. Abnormal placentation: twenty-year analysis.
AmJObstetGynecol.2005; 192(5):1458-1461. DOI: 10.1016/j.ajog.2004.12.074

18.lacovelli A, Liberati M, Khalil A, Timor-Trisch |, Leombroni M, Buca D, et al. Risk factors for
abnormally invasive placenta: a systematic review and meta-analysis.JMaternFetal Neonatal Med.
2020; 33(3):471-481. DOI: 10.1080/14767058.2018.1493453

19.The Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomised studies in
meta-analyses .[http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp]

20.Higgins JPT, Green S. Cochrane handbook for systematic reviews of interventions Version
5.0.0.The Cochrane Collaboration.2008.

21.Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses.
Bmj. 2003; 327(7414):557-560.

22. Egger M, Davey SG, Schneider M, Minder C. Bias in meta-analysis detected by a simple,
graphical test. BMJ. 1997;315(7109):629-634. DOI: 10.1136/bm;.315.7109.629

23. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials. 1986; 7:177-188.
DOI: 10.1016/0197-2456(86)90046-2

24 Elbery S, Mahmoud M, Mansour A, Rashed M, Salem H. Incidence and Risk Factors of
Morbidely Adherent Placenta in Cases with Previous Caesarean Section in Benha University
Hospital. Benha J Appl Sci. 2020; 5(4 part (2)):341-346.DOI: 10.21608/bjas.2020.136386

25.Alchalabi Ha, Lataifeh |, Obeidat B, Zayed F, Khader YS, Obeidat N. Morbidly adherent
placenta previa in current practice: prediction and maternal morbidity in a series of 23 women who
underwent hysterectomy. J Matern Fetal Neonatal Med.2014; 27(17):1734-

1737DOI: 10.3109/14767058.2013.879700

26.0gawa K, Jwa SC, Morisaki N, Sago H. Risk factors and clinical outcomes for placenta accreta
spectrum with or without placenta previa. Arch Gynecol Obstet. 2022; 305(3):607-615.
DOI: 10.1007/s00404-021-06189-2



27 Klar M, Laub M, Schulte-Moenting J, Proempeler H, Kunze M. Clinical risk factors for complete
and partial placental retention—a case-control study. J Perinat Med. 2013; 41(5):529-534.
DOI: 10.1515/jpm-2012-0260

28.Tadayon M, Javadifar N, Dastoorpoor M, Shahbazian N.Frequency, Risk Factors, and
Pregnancy Outcomes in Cases with Placenta Accreta Spectrum Disorder: A Case-Control Study. J
Reprod Infertil. 2022;23(4):279. doi: 10.18502/jri.v23i4.10814

29. Parra-Herran C, Djordjevic B.Histopathology of placenta creta: chorionic villi intrusion into
myometrial vascular spaces and extravillous trophoblast proliferation are frequent and specific
findings with implications for diagnosis and pathogenesis. Int J Gynecol Pathol.2016; 35(6):497-
508. DOI: 10.1097/PGP.0000000000000250

30. Moeini R, Dalili H, Kavyani Z, Shariat M, Charousaei H, Akhondzadeh A, et al. Maternal and
neonatal outcomes of abnormal placentation: a case—control study. J Matern Fetal Neonatal
Med.2021; 34(19):3097-3103. DOI: 10.1080/14767058.2019.1678128

31.  AnP, Zhang J, Yang F, Wang Z, Hu Y, Li X. USMRI features and clinical data-based model
for predicting the degree of placenta accreta spectrum disorders and developing prediction models.
Int J Clin Pract.2022. DOI: 10.1155/2022/9527412

32. Kyozuka H, Yamaguchi A, Suzuki D, Fujimori K, Hosoya M, Yasumura S, et al.Risk factors
for placenta accreta spectrum: findings from the Japan environment and Children’s study. BMC
pregnancy and childbirth. 2019; 19(1):447. DOI: 10.1186/s12884-019-2608-9

33. Silver RM, Branch DW. Placenta accreta spectrum. N Engl J Med.2018; 378(16):1529-
1536.

34. Li R, Tang X, Qiu X, Wang W, Wang Q. Associations of characteristics of previous induced
abortion with different grades of current placenta accreta spectrum disorders. J Matern Fetal
NeonatalMed. 2023;36(2):2253349.D0OI: 10.1080/14767058.2023.2253349

35. Jauniaux E, Collins S, Burton GJ.Placenta accreta spectrum: pathophysiology
and evidence-based anatomy for prenatal ultrasound imaging. Am J Obstet Gynecol. 2018;
218(1):75-87. DOI: 10.1016/j.ajog.2017.05.067



Table 1: Characteristics of the included studies in the present meta-analysis

1stAuthor, year | Design | Sam | Mean of | Diagnosis | Aborti | Estim | Adjustme | Qual
ple materna | criteria on ate nt ity
| age type
(Year)
Eshkoli, Cohort | 3486 | Not Clinical Recurr | OR Crude/Adj | High
2013[14] 9 reported | and ent usted
histopathol | abortio
ogical ns
reports
Sun, 2023[15] | Cohort | 7577 | Not Not Previou | OR Crude/Adj | High
3 reported | reported s usted
abortio
n
Tadayon, Case- 739 | Case:32 | Surgeon's | Previou | OR Crude High
2022[28] control .8, confirmatio | s
Control: | n during abortio
28.7 delivery n
and
histopathol
ogical
findings
Moeini, 2021 Case- 513 | Case:32 | By second | Previou | OR Crude High
[30] control .6, or third S
Control: | month abortio
31.6 ultrasonog | n
raphy and
confirmed
by a
perinatolo
gist
Ogawa, Cohort | 2253 | Not Obstetricia | History | RR Crude/Adj | High
2022[26] reported | ns, such of usted
as difficult | miscarr
piecemeal | iage
manual
removal of
the
placenta
Parra-Herran, Case- 61 Case:35 | Histopatho | History | OR Crude High
2016 [29] control .0, logic of
Control: | diagnosis | miscarr
34.4 iage
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1stAuthor, year | Design | Sam | Mean of | Diagnosis | Aborti | Estim | Adjustme | Qual
ple materna | criteria on ate nt ity
| age type
(Year)
Alchalabi, Cohort | 81 Case:34 | Ultrasonog | History | OR Crude High
2014[25] 7, raphy of
Control: miscarr
31.1 iage
Klar, 2013[27] Case- 483 | Case:32 | Histopatho | Previou | OR Crude/Adj | High
control A7, logic S usted
Control: | confirmatio | abortio
31.39 n n
Wu, 2005[17] Case- 450 | Not Histopatho | Previou | OR Crude High
control reported | logic S
confirmatio | abortio
n n
Elbery, Cohort | 33 31.33 Ultrasonog | Previou | OR Crude Low
2020[24] raphy and | s
histologica | abortio
| diagnosis | n
Kamara, Case- 167 Not Clinical Previou | OR Crude High
2013[16] control reported | and S
histologica | miscarr
| diagnosis | iage

In study of Eshkoli: variables controlled were the year of birth, maternal age, recurrent abortions,
second-trimester vaginal bleeding, previous CD, and placenta previa.In study of Sun: variables
controlled were pre-pregnancy BMI, maternal age, mode of delivery, and parity. In study of Ogawa:
variables controlled were the year of birth, maternal age, parity, history of miscarriage, conception

method, previous cesarean and smoking. In study of Klar: Variables controlled were previous
abortions, Previous curettages, previous cesarean sections, maternal age, parity, gravity and

smoking.
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Table 2. Score of Quality of studies based on the Newcastle Ottawa Scale (NOS)

First author, Year

Selection

Comparability

Exposure

Total quality
score

Eshkoli, 2013

Sun, 2023

Tadayon, 2022

Moeini, 2021

Ogawa, 2022

Parra-Herran,
2016

W A A W] W s

W W N W W DN

Nl o N N| o o

Alchalabi, 2014

Klar, 2013

Wu, 2005

Elbery, 2020

Nl W W w

Kamara, 2013

3

W N W W W

~N| o N oo N

Low quality (<7 points); High quality (>7 points)
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Figure 1: Flowchart of the process selection of the studies

Identification

Records identified through
database searching (n = 148)

Additional recodes identified
through other sources (n =291)

[

Screening

v

Duplicates removed (n = 83)

Y

Records screened (n = 356)

Records excluded (n = 339)

Full-text articles assessed for
eligibility (n=17)

Included l

Full-text articles excluded, with
reasons (n = 6) [Review (n=1) and no
inclusion criteria (n=5)]

Studies included in qualitative synthesis (n = 6)

A 4

Studies included in quantitative synthesis (meta-analysis) (n=11)

Figure 2: The association between previous abortion and risk of placenta accreta spectrum (PAS)

Study
ID

Crude

Eshkoli, 2013
Sun, 2023
Tadayon, 2022
Moeini, 2021
QOgawa, 2022
QOgawa, 2022
Parra-Herran, 2016
Alchalabi, 2014
Klar, 2013

Wu, 2005
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Figure 3: Funnel plot of previous abortion and risk of placenta accreta spectrum (PAS)
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