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Background: Placenta previa (PP) is a major obstetric complication that can cause significant physical and emotional stress for
expectant mothers. However, its psychological impact has received limited research attention. The purpose of this study was to
examine perceived stress, depression, anxiety, post-traumatic stress symptoms, and sleep disturbances in patients diagnosed with PP.
Methods: This cross-sectional study with prospectively collected obstetric outcomes included 70 cases of PP and 78 healthy pregnant
women (HPs) in the third trimester of pregnancy. Depression, anxiety, post-traumatic stress symptoms, sleep disturbances, perceived
stress, and resilience were assessed using the Patient Health Questionnaire (PHQ-9), Generalized Anxiety Disorder-7 (GAD-7), Impact
of Events Scale-Revised (IES-R), Jenkins Sleep Scale (JSS), Perceived Stress Scale (PSS-10), and Brief Resilience Scale (BRS),
respectively.

Results: According to the cutoff scores of the scales, 50%, 42.9%, 62.9%, and 51.4% of those diagnosed with PP met the criteria for
depression, anxiety, sleep disturbances, and post-traumatic stress disorder, respectively, which were significantly higher than those in
the HP group. After controlling for maternal age, gravida, parity, and resilience, the PHQ-9, GAD-7, and IES-R scale scores were
significantly higher in patients with PP than in the HP group. The mediation model indicated that depression and anxiety partially
mediate the relationship between perceived stress and post-traumatic stress symptoms (PSS-10 = GAD-7/PHQ-9 — IES-R).
Conclusion: The findings of this study suggest that women diagnosed with PP who are anticipating labor have a significantly
increased likelihood of developing depression, anxiety, sleep disturbances, and post-traumatic stress symptoms. Raising awareness of
the adverse psychological effects associated with PP may help facilitate the implementation of screening, assessment, and intervention
strategies for these patients.
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Introduction

Placenta previa (PP) is a major obstetric complication associated with increased risks of maternal morbidity, hemorrhage,
and perinatal mortality. PP is a condition where the placenta is positioned such that it fully or partially covers the cervix
during pregnancy. This anomaly occurs in about 0.3-0.6% of all pregnancies.' > In Tiirkiye, recent obstetric reports
indicate a prevalence of placenta previa ranging between 0.2% and 0.8% of all deliveries, comparable to international
estimates.*> Typically diagnosed through ultrasonography in the second or third trimester, placenta previa is
a complication that carries a risk of severe hemorrhage throughout pregnancy.® The closeness of the placenta to the
cervix determines the severity of placenta previa and the potential complications that may arise during childbirth.’”
Managing this condition usually involves measures such as bed rest, careful timing and method of delivery, and cesarean
section when necessary.® It can lead to preterm births, low Apgar scores, fetal and neonatal mortality, maternal
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intrapartum and postpartum hemorrhage, the need for blood transfusion, sepsis, and hysterectomy.'* Given that placenta
previa can significantly affect maternal and infant health during pregnancy, early diagnosis and appropriate management
strategies are essential.”’

Risky pregnancies are marked by potential complications that may affect both the mother and fetus, leading to
significant physical and psychological impacts on the mother.'®'! Issues such as placenta previa can significantly limit
the daily activities of expectant mothers and create considerable stress.'” In these situations, expectant mothers must
prioritize their physical health while managing the uncertainties and anxieties that accompany them.'® The likelihood
of developing mental disorders, including depression and anxiety, notably increases during these pregnancies.'®
Research has shown that about 20-25% of women with risky pregnancies exhibit symptoms of depression.'> Other
mental health issues, such as anxiety disorders, panic attacks, and post-traumatic stress disorder (PTSD), are also more
common among these women.'® Prolonged periods of bed rest, hospitalization, regular ultrasound examinations for
fetal monitoring, and medical interventions can further increase the psychological strain on the expectant mother.'”
These situations may lead to feelings of isolation and helplessness during pregnancy. As a result, closely monitoring
the mental health of women with risky pregnancies and providing necessary professional psychological support is vital
for both maternal and infant health.'®!"?

Previous research on placenta previa has primarily focused on medical aspects and has not adequately addressed
the psychological experiences of expectant mothers.'>'® However, emerging evidence suggests that pregnancy
complications such as preeclampsia, threatened preterm labor, or the diagnosis of a fetal anomaly are associated
with elevated perceived stress, anxiety, and depressive symptoms, which may, in turn, increase the risk of post-
traumatic stress disorder following delivery.”’?* Building on this literature, we hypothesized that the psychological
burden of PP might similarly operate through a stress-related pathway, in which perceived stress contributes to
higher levels of depression and anxiety, thereby exacerbating post-traumatic stress symptoms. This study aims to
investigate the psychological symptoms experienced by pregnant women with placenta previa in the third trimester
and to test a mediation model linking perceived stress, depression, anxiety, and trauma-related symptoms. To our
knowledge, no study in the literature has simultaneously examined depression, anxiety, sleep disturbances, post-
traumatic stress symptoms, and perceived stress in pregnant women diagnosed with PP during this period and
compared them with healthy pregnant women. The results of this study may provide valuable insights into
psychological screening, carly diagnosis, and prenatal care for patients with PP. They could contribute to a better
understanding of the relationship between placenta previa and the risk of mental disorders.

Materials and Methods
Data Collection and Study Population

A cross-sectional study with prospectively collected obstetric outcomes was conducted with 148 pregnant women,
including 70 with placenta previa (PP) and 78 healthy pregnant women (HP) scheduled for cesarean section (C/S).
During the 1.5 years when ultrasonography and clinical outcome data were available, PP was diagnosed between 20 and
36 weeks of gestation. Pregnancies diagnosed with placenta accreta, increta, or percreta were evaluated under the
umbrella term placenta accreta spectrum (PAS).'® Among the 70 participants diagnosed with PP, 20 also presented with
PAS. Because these cases constituted a small proportion of the total sample and were managed under the same clinical
protocol at our center, they were pooled with the placenta previa group for the analyses. Following approved guidelines,
transvaginal and transabdominal ultrasound scans confirmed the placenta previa.’
Inclusion criteria for patients with PP were:

e Pregnant women aged 1845 years with a confirmed diagnosis of placenta previa (PP) by ultrasonography,
e Inpatients in the Maternal-Fetal Medicine Unit between January 2023 and June 2024,

e Scheduled for a planned C/S delivery,

e Able to provide informed consent and complete self-report scales during hospitalization.
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Exclusion criteria of patients with PP were:

Unstable medical illnesses or adverse obstetric conditions unrelated to PP.

Patients discharged against medical advice,

Those with missing clinical or psychometric data,

Women with a past or current mental disorder,

Hospital stay < 1 day.

Moreover, HPs consisted of women without a past or current diagnosis of any adverse obstetric disorder, unstable
medical illness, or mental disorder during pregnancy. The gestational age of the HPs was greater than 28 weeks. Data
were collected in the Maternal-Fetal Medicine Unit of Ankara Bilkent City Hospital, Ankara, Tiirkiye. This center is part
of the national referral centers, and patients referred prenatally were included in the study. The procedures used in this
study followed the protocol approved by the participating institution. All participants were between 18 and 45 years old
and able to provide informed consent. The study adhered to the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines.

The gestational age, history of gravida, parity, and abortions, as well as any concomitant medical conditions and
prenatal hemoglobin values of women, were recorded before delivery. The scales used to assess the mental status of
pregnant women were administered on the first or second day of hospitalization. All pregnant women participating in the
study underwent a cesarean section (C/S) delivery. Data such as birth weight, sex, umbilical arterial blood pH at delivery,
Apgar scores at 1 and 5 minutes, whether the newborn required follow-up in the intensive care unit, and the mother’s
postoperative hemoglobin value were obtained from hospital records.

Measurement Tools for the Mental Status of Pregnant VWomen

All pregnant women were given the Patient Health Questionnaire-9 (PHQ-9), Generalized Anxiety Disorder-7 (GAD-7),
Jenkins Sleep Scale (JSS), Impact of Events Scale-Revised (IES-R), Perceived Stress Scale (PSS-10), and Brief
Resilience Scale (BRS). All psychological instruments used in this study have demonstrated good psychometric proper-
ties and have been validated in the Turkish population. The PHQ-9 (Cronbach’s o = 0.86) and GAD-7 (Cronbach’s o =
0.85) have been previously validated for use among perinatal women. The JSS (Cronbach’s a = 0.82) and the IES-R
(Cronbach’s a = 0.93) have shown satisfactory internal consistency in obstetric and trauma-related contexts. The PSS-10
(Cronbach’s a = 0.84) and the BRS (Cronbach’s a = 0.83) were also found to be reliable for use in Turkish adults,
including pregnant samples. These instruments are widely used for screening psychological symptoms in pregnancy and
are considered suitable for assessing emotional well-being among high-risk obstetric populations.

The PHQ-9 is a widely used screening tool for depression in primary care settings.>>** Its effectiveness comes from
its simplicity, both in completion for the patient and in scoring and interpreting the results. The PHQ-9 consists of 9
items, each with a score range of 0-3, with higher scores indicating greater severity of depressive symptoms. The scores
range from 0 to 27, and a cutoff of 10 or higher has been recommended for identifying cases of current depression.>* The
interpretation of PHQ-9 scores follows a five-tier structure: normal (0—4), mild (5-9), moderate (10—-14), moderately
severe (15-19), and severe (20-27). The PHQ-9 is recognized for its high sensitivity and specificity in screening for
perinatal depression.”

The GAD-7 is a seven-item, self-reported measure of anxiety designed to evaluate a patient’s health status over the
preceding two-week period.”®2” It generates a total score ranging from 0 to 21, which is interpreted as follows: normal
(0—4), mild (5-9), moderate (10-14), and severe (15-21).>' A cut-off score of >10 is typically used to determine the
presence of anxiety symptoms.”® The GAD-7 is reported to be a clinically useful scale for detecting generalized anxiety
disorder (GAD) in perinatal women.”®?’

The JSS is a 4-item scale that assesses sleep quality by asking about sleep problems encountered over the past 4
weeks.**>! The JSS offers six possible responses, each corresponding to a different number of days: never (0 points), 1-3
days (1 point), 4-7 days (2 points), 8—14 days (3 points), 15-21 days (4 points), and 22-31 days (5 points). The final
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score is calculated by summing the scores of the four items, resulting in a range of 0 to 20. A participant is considered to
have sleep difficulties if they experienced 8—14 nights (3 or higher) on any of the items.*?

The IES examines the psychological consequences of various types of trauma.>® While the IES is a valuable tool,
a comprehensive assessment of an individual’s response to traumatic events requires monitoring their hyperarousal
symptoms.** The IES-R consists of 22 items that measure symptoms of intrusion (dreams about the event), avoidance
and numbing (efforts to evade reminders of the event), and hyperarousal (feeling alert and vigilant) related to a specific
life-threatening event.’* Participants rate the extent to which each item applies to their experiences over the past seven
days on a 5-point Likert scale (ranging from 0 to 4 points).®> The scale ranges from 0 to 88, with a higher score
indicating a greater level of trauma-related stress. A score of 33 or higher on the IES-R indicates significant trauma
symptoms.> In our study, we aimed to explore the adverse experiences associated with complications during pregnancy
in patients with PP. The IES-R is frequently used to assess post-traumatic stress symptoms in pregnant women.>®-’

The PSS-10 assesses perceived stress.”®>’ Each item in the 10-item questionnaire is scored 0—4, with higher scores
indicating greater stress. Although there is no predetermined cutoff for PSS-10 scores, some studies have used score
ranges of 0 to 13, 14 to 26, and 27 to 40 to define low, moderate, and high levels of perceived stress, respectively.*® The
PSS-10 is a commonly used scale for assessing perceived stress in pregnant women.*!

The BRS is a 6-item scale designed to assess psychological resilience.**** It evaluates an individual’s ability to
recover from stress and adversity. Responses are rated on a 5-point Likert scale from “strongly disagree” (1) to “strongly
agree” (5). It is important to note that there is no specific cut-off score for this scale; however, a higher BRS score
generally indicates greater resilience in the individual being assessed.*’

Data Analysis

Statistical analysis was conducted using the IBM Statistical Package for the Social Sciences (SPSS), version 25 (USA).
Before analyzing the data, they were examined for missing and extreme values. A priori power analysis was conducted
using G*Power 3.1 to justify the adequacy of the sample size. Assuming a medium effect size (f* = 0.15), a = 0.05,
power (1 — B) = 0.80, and four covariates (maternal age, gravida, parity, and resilience) in a multivariate model, the
minimum total sample required was N = 107. Our final sample of 148 participants (70 PP, 78 controls), therefore,
provided sufficient statistical power to detect medium-sized effects in both MANCOVA and mediation analyses.**
Skewness and kurtosis values were checked to determine whether the groups were normally distributed. The data
were considered normally distributed if the skewness and kurtosis values fell within the range of —1.5 to +1.5, as
suggested by Tabachnick and Fidell. Socio-demographic and clinical characteristics were summarized as frequencies and
percentages for categorical variables and mean + standard deviation (SD) or median and interquartile range (IQR) for
continuous variables. Differences in socio-demographic and clinical characteristics between the two groups were
compared using the Chi-square test and Student’s #-test, where appropriate. The significance level was set at o= 0.05,
and all the tests were 2-tailed. In addition to significance testing, effect sizes (Cohen’s d) were calculated for between-
group comparisons to quantify the magnitude of differences in psychological outcomes. Cohen’s d values of approxi-
mately 0.2, 0.5, and 0.8 were interpreted as small, medium, and large effects, respectively.

A multivariate analysis of covariance (MANCOVA) was performed with mental symptoms (depression, anxiety, and
sleep problems) as the dependent variable (n = 3). Diagnostic groups (PP and HP) were included as fixed factors, and
maternal age, gravida, parity, and resilience were covariates. These covariates were selected because they are well-known
factors that can influence psychological outcomes during pregnancy. Maternal age, gravidity, and parity have been
associated with differences in emotional adaptation, pregnancy-related anxiety, and perinatal depression risk, whereas
resilience (BRS score) reflects individual coping capacity that can moderate stress and affective responses. Controlling
for these variables allowed us to isolate the effect of placenta previa on psychological outcomes more precisely. Analysis
of covariance (ANCOVA) was then used to evaluate the effects of maternal age, gravidity, parity, and resilience on the
mental symptoms of patients diagnosed with PP and HPs. Before performing the MANCOVA and ANCOVA analyses,
key statistical assumptions were tested. Multicollinearity among continuous predictors was examined using variance
inflation factors (VIF < 2.0), indicating no violation. Homogeneity of variances and covariances was verified using
Levene’s test and Box’s M test, both of which yielded non-significant results. Normality was assessed using skewness—
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kurtosis (£ 1.5) and visual inspection of Q—Q plots. These checks confirmed that the data met the assumptions required
for MANCOVA and ANCOVA. However, the significance was set at p<0.017 for the Bonferroni-corrected MANCOVA
and p <0.025 for the Bonferroni-corrected ANCOVA to reduce type I errors.

A mediation analysis was performed to examine the indirect effects of depression and anxiety on the relationship
between perceived stress and post-traumatic stress symptoms. The proposed model assumed that perceived stress (PSS-
10 total score) would predict post-traumatic stress symptoms (IES-R total score) both directly and indirectly through
depression (PHQ-9 total score) and anxiety (GAD-7 total score) as mediators. The analysis was conducted using the
JAMM module in JAMOVI (version 2.5.6), which employs maximum likelihood estimation (MLE). The significance of
indirect effects was evaluated using bootstrapped 95% confidence intervals (5,000 samples). Model fit indices, including
x>, RMSEA, CFI, and TLI, were examined to assess overall adequacy. Indirect effects were considered statistically
significant if the 95% confidence interval did not include zero. This approach reduces Type I error and provides more
reliable inference regarding indirect pathways. All analyses were adjusted for maternal age, gravida, parity, and resilience
(BRS total score), which were entered as covariates.

Results

Patients and Newborn Characteristics
The mean age of the pregnant women was 30.76 £ 4.97 years (min: 18, max: 43). The mean gestational age at study
inclusion was 34.51 + 3.31 weeks. The mean birth week of the newborn was 37.04 + 2.1 weeks (Table 1).

Table | Sociodemographic and Clinical Variables

PP with or without PAS Controls P- value
(N =70) (N =178)
Maternal
Maternal age (years) 31.37 £5.03 30.23 + 4.88 0.168
< 20 years (n, %) I (1.4%) I (1.3%) 0811
20-34 years (n, %) 51 (72.9%) 62 (79.5%)
2 35 years (n, %) 16 (22.9%) 15 (19.2%)
Missing 2 (2.9%) -
Primiparity (n, %) 21 (30.0%) 56 (71.8%) <0.001*
Previous cesarean delivery (n, %) 37 (52.9%) 22 (28.2%) <0.001*
Gravida (median, IQR) 3(24) 25 (2-3) 0.979
Parity (median, IQR) 1 (0-2) 1 (1-2) 0.968
Abortions (median, IQR) 1 (1-2) 1 (1-2) 0817
GDM diagnosis (n, %) 10 (14.3%) 4 (5.1%) 0.064
Delivery
Gestation (weeks) 35.69 £ 2.03 3845 + 0.9 <0.001*
Birthweight (grams) 2681 + 599 3200 + 412 <0.001*
Male fetus (n, %) 27 (38.6%) 37 (47.4%) 0.434
I-min APGAR score 6.66 + 1.29 7.73 £ 0.63 <0.001*
5-min APGAR score 9.53 £ 1.06 9.0 £ 0.52 0.683
(Continued)
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There were no differences in maternal age, gravida, parity, and number of abortions between the groups (all p > 0.05).
Gestational age at birth, birth weight, and Apgar score at 1 minute were significantly lower in newborns of mothers with
a PP diagnosis (all p < 0.05). Newborns of mothers with PP required follow-up in the intensive care unit at a higher rate
(p <0.001). Additionally, the hemoglobin levels of patients with PP were significantly lower after C/S (p < 0.001) but not

Table | (Continued).

PP with or without PAS Controls P- value
(N =70) (N=78)
Umbilical arterial blood pH 7.28 + 0.07 7.33 £ 0.06 0.057
Pre-op maternal Hb (gr/dL) 11.68 £ 1.19 11.72 £ 1.21 0.823
Post-op maternal Hb (gr/dL) 9.77 £ 1.76 110+ 1.14 <0.001*
Monitoring of the newborn in intensive care (n, %) 35 (50.0%) 9 (11.5%) <0.001*

before C/S (p = 0.823).

Psychological Outcomes

Table 2 presents the results of intergroup comparisons regarding psychological outcomes. Among the PP diagnoses,
31.4% (n = 22) were mild, 28.6% (n = 20) were moderate, and 20% (n = 14) were severe depression. The total score on
the depression scale (PHQ-9 total score), the proportion of individuals diagnosed with depression (PHQ-9 total score >

Notes: *Indicates statistical significance (p < 0.05).
Abbreviations: PP, Patients with placenta previa; PAS, Placenta accreta spectrum.

Table 2 Comparison of the Groups in Terms of Mental Symptoms

Scales PP with or without PAS Controls P- value Cohen’s d
(N =70) (N =78)
PHQ-9 (Depression)
PHQ-9, total score 9.94 + 5.03 8.47 + 3.5 0.048* 0.34
PHQ-9, total score 210 (n, %) 35 (50.0%) 25 (32.1%) 0.020%*
PHQ-9, total score 215 (n, %) 14 (20.0%) 4 (5.1%) 0.010%*
GAD-7 (Anxiety)
GAD-7, total score 8.14 + 5.48 4.46 + 4.61 <0.001* 0.73
GAD-7, total score 210 (n, %) 30 (42.9%) 12 (15.4%) <0.001*
GAD-7, total score 215 (n, %) 9 (12.9%) 3 (3.8%) <0.001*
JSS (Sleep problems)
JSS, total score 9.34  6.45 8.68 + 6.29 0.528 0.10
JSS, sleep disorder (n, %) 44 (62.9%) 34 (43.6%) 0.019*
IES-R (Trauma)
IES-R, total score 31.93 £ 17.29 25.05 £ 13.06 0.008* 0.45
IES-R, total score 233 (n, %) 36 (51.4%) 18 (23.1%) <0.001*
(Continued)
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Table 2 (Continued).

Scales PP with or without PAS Controls P- value Cohen’s d
(N=70) (N=78)

PSS-10 (Perceived stress)

PSS-10, total score 20.5 £ 5.53 19.83 + 3.79 0.399 0.14

PSS-10, total score 227 6 (8.6%) 2 (2.6%) 0.150

BRS (resilience)

BRS, total score 21.59 £ 5.16 2145 + 3.18 0.848 0.03

Notes: *Indicates statistical significance (p < 0.05).

Abbreviations: PP, Patients with placenta previa; PAS, Placenta accreta spectrum; PHQ-9, Patient Health Questionnaire-9;
GAD-7, Generalized Anxiety Disorder-7; JSS, Jenkins Sleep Scale; IES-R, Impact of Events Scale-Revised; PSS-10, Perceived
Stress Scale; BRS, Brief Resilience Scale.

10, moderate-to-severe), and the number of individuals exhibiting more severe depressive symptoms (PHQ-9 total score
> 15, severe depression) were significantly higher in pregnant women with PP compared to HPs (all p < 0.05). When the
items on the PHQ-9 scale were compared, depressed mood, changes in appetite, and retardation or agitation were more
prominent in patients with PP (all p < 0.001). Maternal age and the number of abortions were not associated with
depression in patients with PP (p = 0.783 and p = 0.733, respectively).

In pregnant women with PP, both the total anxiety score (GAD-7 total score) and the percentage of those who met the
criteria for anxiety disorder (GAD-7 total score > 10, moderate-to-severe anxiety), as well as those with severe anxiety
symptoms (GAD-7 total score > 15, severe anxiety), were significantly higher compared to healthy pregnant women (all
p < 0.05). When evaluating the items of the GAD-7 scale individually, it was found that scores on all items were higher
in patients diagnosed with PP (all p < 0.05).

The prevalence of sleep disorders among pregnant women was higher in the PP group (p = 0.019). Furthermore, when
comparing the items of the JSS scale, waking up several times during the night was significantly more common among
those diagnosed with PP (p = 0.048).

Both the total score of the IES-R, which assesses the psychological effects of trauma, and the proportion of
participants with scores >33, indicating significant trauma symptoms, were notably higher in PP patients. The hyperar-
ousal subscale score of the IES-R scale differed significantly between the two groups (p < 0.001), while the intrusion
subscale showed a non-significant trend (p = 0.051). However, no significant difference was found between the groups
regarding perceived stress (PSS-10) and resilience (BRS) (all p > 0.05). The comparison of all scale total scores is shown
in Figure 1.

The MANCOVA, adjusted for maternal age, gravida, parity, and resilience, revealed a significant difference between
the groups concerning depression, anxiety, and sleep disorders (Pillai’s Trace 0.231, F=13.29, p < 0.001, 11p2 =0.23),
indicating overall differences in mental symptoms between the groups. Additionally, the ANCOVA analysis revealed that
after adjusting for maternal age, gravida, parity, and resilience, total scores of PHQ-9, GAD-7, and IES-R were
significantly higher in pregnant women with PP than in HP (p = 0.012, np* = 0.05; p < 0.001, np® = 0.16; p = 0.004,
np” = 0.06, respectively), but not for ISS (p = 0.44).

Predictors of Post-Traumatic Stress Symptoms

When the GLM mediation model was applied to investigate the mediating roles of depression and anxiety in the
relationship between perceived stress and post-traumatic stress symptoms, the total effect of perceived stress on post-
traumatic stress symptoms was found to be significant (B = 0.57, p < 0.001). The direct effect of perceived stress on post-
traumatic stress symptoms was also notable (B = 0.27, p < 0.001). However, the direct effect was smaller than the total

effect, indicating partial mediation. Depression and anxiety scores served as mediators in the relationship, as the indirect
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Abbreviations: PP, Patients with placenta previa; HP, Healthy pregnant women; PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder-7; ]SS,

Jenkins Sleep Scale; IES-R, Impact of Events Scale-Revised; PSS-10, Perceived Stress Scale; BRS, Brief Resilience Scale.
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Figure 2 Mediation Analysis. The values shown with arrows are Beta values.
Abbreviations: PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder-7; IES-R, Impact of Events Scale-Revised; PSS-10, Perceived Stress Scale.
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Table 3 Direct, Indirect, and Total Effects of the GLM Mediation

95% C.I.

Type Effect Estimate SE Lower Upper B P
Indirect PSS-10 = PHQ-9 = IES-R 0.229 0.115 0.004 0.454 0.066 0.046
PSS-10 = GAD-7 = IES-R 0.659 0.173 0.319 0.998 0.190 <0.001
Component PSS-10 = PHQ-9 0.377 0.078 0.224 0.530 0.374 <0.001
PHQ-9 = IES-R 0.608 0.277 0.065 1.152 0.177 0.028
PSS-10 = GAD-7 0.580 0.0890 0.403 0.756 0.475 <0.001
GAD-7= IES-R 1.136 0.241 0.664 1.608 0.401 <0.001
Direct PSS-10 = IES-R 0.942 0.233 0.486 1.399 0.272 <0.001
Total PSS-10 = IES-R 1.876 0.225 1.434 2317 0.566 <0.001

Notes: Confidence intervals computed with method: Standard (Delta method). Arrows (=) denote the direction of paths in the mediation
model. Indirect Effect: Estimate= 0.934, Proportion mediated= 49.8%. Direct Effect: Estimate= 0.942, Proportion mediated= 50.2%. Full Model
Effect: R?=0.502, F=46.7, p <0.001.

Abbreviations: PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder-7; |IES-R, Impact of Events Scale-Revised; PSS-
10, Perceived Stress Scale.

effects and regression coefficients of these components were statistically significant. The mediation model is illustrated in
Figure 2, and the results are presented in Table 3.

Discussion

We investigated the association between placenta previa and mental disorders. To our knowledge, this is the first study to
examine depressive, anxiety, and stress symptoms in pregnant women with placenta previa. Firstly, our significant findings
indicated that pregnant women diagnosed with placenta previa have higher rates of depression, anxiety, and post-traumatic
stress symptoms than healthy pregnant women. Secondly, depression and anxiety played a mediating role between
perceived stress and post-traumatic stress symptoms in patients with placenta previa. In addition, as expected, newborns
of pregnant women with placenta previa were found to have lower birth weights and Apgar scores at one minute.

High-risk pregnancies can significantly impact the psychological well-being of expectant mothers and can negatively
affect both the mother’s and the baby’s health. Despite extensive medical research on this topic, the psychological
experiences of women with high-risk pregnancies have not been comprehensively studied. As a result, there are limited
programs available to provide psychological support for these women. The fact that relatively few structured psycho-
logical-support programs exist for pregnant women, especially those with high-risk obstetric conditions, can be attributed
to several interrelated factors. First, most clinical guidelines for antenatal care remain predominantly medically oriented
and provide only limited detail on psychological assessment or intervention; a recent systematic review found consider-
able variability in guideline depth, with only a few offering comprehensive psychological or psychosocial care
recommendations.'>*> Second, logistical and resource barriers—such as limited time during antenatal visits, lack of
integrated mental-health staffing in obstetric settings, and the challenge of tailoring interventions to diverse high-risk
populations—have hindered widespread implementation of targeted psychological programs.*® Finally, although evi-
dence suggests that high-risk pregnancies are associated with increased psychological distress and reduced well-being,
studies are largely survey-based and non-interventional in nature, limiting their transferability to routine care pathways.*’
These combined factors help explain why, despite the heightened risk of depression, anxiety, and post-traumatic stress in
conditions like placenta previa, structured support services remain underdeveloped.

Empirical evidence indicates that pregnancy, particularly during high-risk periods, may elicit strong emotional and
psychological responses, including frustration, grief, anger, sadness, guilt, and mental disorders such as depression and post-
traumatic stress disorder.'? Although society defines pregnancy as a simple 9-month period in which a healthy baby is brought
into the world at the end, evolving into a high-risk situation due to complications can affect expectant mothers mentally. The
risk of bleeding and premature birth, hospitalization, the possibility of the baby being born with low birth weight, and the
thought that “the pregnancy is not normal” often accompany several emotional and psychological experiences. In this respect,
it is not surprising to observe an increased prevalence of mental disorders in patients with placenta previa.
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Half of the pregnant women with placenta previa had a current diagnosis of perinatal depression, and one-fifth had
moderately severe or severe depression. In a recent meta-analysis, the pooled prevalence of perinatal depression in upper-
middle-income countries was 24.7%, which is lower than the prevalence reported in our study.** The main difference in
this rate may stem from the fact that the expectant mothers in our study faced risky pregnancies due to a diagnosis of
placenta previa. Previous studies have also found that expectant mothers suffer from depression in high-risk pregnancy
situations.*”>' A previously published scoping review reported that antenatal depression rates in pregnant women with
high-risk pregnancies ranged from 12.5% to 44.2%.°% After experiencing a high-risk pregnancy, mothers are often left
with feelings of guilt, depression, and worthlessness due to their inability to meet the idealized expectations of
motherhood. Pregnant women recognize the fact that placenta previa constitutes a “high-risk” pregnancy as an indication
that they and/or their unborn baby are at risk due to a medical or obstetric condition.”* Women may find the “high-risk”
pregnancy label stressful because of concerns about their health and the health of their unborn baby.>* Antenatal
attachment issues, perceived stress, and factors related to threatened preterm labor caused by placenta previa may also
trigger depressive symptoms.>>->

In our study, approximately 43% of patients diagnosed with placenta previa were diagnosed with anxiety disorder,
and symptoms were severe in about 30% of these patients, both figures higher than in healthy pregnant women. In
previous studies, the rate of anxiety disorder in high-risk pregnant women was found to be 13-39%, reported to be more
common than in normal pregnancies.’’>’ Anxiety symptoms are widely known to be exacerbated in high-risk pregnan-
cies due to increased stress and uncertainty.”®>® High-risk pregnancies can threaten both the life of the fetus and the
expectant mother, increasing maternal stress and anxiety.® The risk that the baby’s development will be hampered by the
placenta previa diagnosis, along with the possibility of adverse outcomes such as premature birth or low birth weight,
may heighten perceived stress in mothers and lead to anxiety disorders. Additionally, the increased risk of stillbirth
related to placenta previa can also trigger and exacerbate anxiety symptoms.

Post-traumatic stress symptoms in pregnancy can arise from interpersonal violence, abuse, and natural disasters, as
well as pregnancy-related events such as the diagnosis of fetal anomaly, pregnancy complications, or severe fears of
birth.?"*? If the pregnant woman has a history of post-traumatic stress symptoms, it is also possible that these can be
triggered again by events during pregnancy and labour.®® The prevalence of PTSD in high-risk pregnant women was
found to be 16-19%, which is higher than the postnatal prevalence of the community samples.®' In patients with PP,
bright red bleeding from the vagina can be a traumatic experience; urgent hospital admission after bleeding, interventions
to stop the bleeding, or having to be hospitalized are secondary traumatic experiences related to this condition. A history
of bleeding and high-risk pregnancy may increase perceived pregnancy-related stress in expectant mothers. There is
a relationship between perceived stress and post-traumatic stress symptoms, and the presence of depression and anxiety
symptoms plays a mediating role in this relationship. Our results show that post-traumatic symptoms following diagnosis
of placenta previa are significantly associated with perceived stress, depression, and anxiety.

The mediation analysis in our study provides an essential insight into the psychological mechanisms linking placenta
previa with post-traumatic stress symptoms. Specifically, perceived stress was found to increase PTSD-related symptoms
both directly and indirectly through elevated depression and anxiety scores. This suggests that the emotional distress
associated with a high-risk pregnancy does not manifest solely as an acute stress reaction but is amplified through mood
and anxiety pathways. In other words, women experiencing placenta previa may perceive their condition as a chronic
threat, leading to heightened emotional dysregulation and negative cognitive appraisal, which in turn exacerbate post-
traumatic stress symptomatology. These findings are consistent with prior models indicating that anxiety and depressive
symptoms act as mediators between perceived stress and trauma outcomes in obstetric and perinatal contexts.'%->2-36-62:63
The presence of these mediating effects underscores the importance of screening for both anxiety and depression among
women diagnosed with placenta previa, as addressing these symptoms early may reduce subsequent post-traumatic stress
responses. Integrating brief, evidence-based interventions such as cognitive-behavioral or stress-reduction therapies
during antenatal hospitalization could therefore be beneficial for this vulnerable population.

Beyond psychosocial explanations, several biological stress pathways may also underlie the association between PP
and adverse mental health outcomes. Dysregulation of the hypothalamic—pituitary—adrenal (HPA) axis is a plausible
mechanism: high-risk pregnancies are associated with chronic activation of the stress response, leading to elevated
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cortisol and corticotropin-releasing hormone (CRH) levels. Persistent HPA axis activation may, in turn, contribute to
heightened anxiety, depressive symptoms, and impaired emotional regulation. Moreover, alterations in placental function
—such as reduced 11B-hydroxysteroid dehydrogenase type 2 (11B-HSD2) activity—can increase fetal and maternal
exposure to glucocorticoids, amplifying psychological vulnerability.®*®” These findings suggest that both psychological
and biological stress systems may interact bidirectionally in PP, supporting the need for integrative research approaches
that combine hormonal biomarkers with psychological assessments.

These findings emphasize the psychological vulnerability of women diagnosed with placenta previa and underline the
need for multidisciplinary attention. The present results also have several clinical implications. Early psychological
screening should be considered a standard component of antenatal care for high-risk pregnancies. Incorporating brief,
validated instruments such as the PHQ-9 and GAD-7 into routine evaluations may help identify women at risk of
depression, anxiety, or trauma-related symptoms during hospitalization. Developing integrated care pathways that
involve obstetricians, psychiatrists, and perinatal psychologists could enable early interventions—such as psychoeduca-
tion, stress management, or brief cognitive-behavioral techniques—to prevent symptom progression into the postpartum
period. Such multidisciplinary and preventive approaches have been associated with better maternal mental health and
improved obstetric outcomes.'"****” Future research should explore the feasibility and effectiveness of implementing
these integrated screening and support programs within tertiary obstetric centers.

Although essential findings were observed, this study had several limitations. Firstly, our analyses are based on cross-
sectional data collected on mothers’ mental health, which may be subject to recall bias. Second, the single-center study
design limited the generalizability of the findings. Third, the participants did not undergo formal diagnostic examinations
for mental symptoms. The presence of self-assessment scales may introduce some differences in the findings. Although
specific cut-off scores on the scales used may indicate the need for further assessment, it is essential to remember that
these scales are not diagnostic tools for mental disorders. Fourth, the presence of trauma may have been overlooked when
evaluating post-traumatic stress symptoms in pregnant women using the IES-R. Lastly, several potentially relevant
covariates were not assessed in this study and should be acknowledged as limitations. Variables such as socioeconomic
status, previous psychiatric history beyond the exclusion criteria, and perceived social support could influence psycho-
logical outcomes in pregnant women. These unmeasured factors may have contributed to residual confounding. Future

research should address these factors to improve model precision.

Conclusion

The results of this study provide significant insight into placenta previa and its consequences on the mental health of
expectant mothers. In summary, our findings indicate that depression, anxiety, and post-traumatic stress symptoms are
prominent in pregnant women with placenta previa, and these psychological conditions are more common than in healthy
pregnancies. This underscores the need for clinicians and healthcare providers to recognize the importance of compre-
hensive screening and management of depression, anxiety, and post-traumatic stress symptoms in pregnant women as
soon as placenta previa is diagnosed. It is crucial to help women with identified mental disorders receive appropriate
therapeutic intervention. The high prevalence of mental disorders in pregnant women with placenta previa suggests that
clinicians should maintain a low threshold for suspecting and screening for depression, anxiety, and post-traumatic stress
symptoms. Psychiatric consultation and liaison are essential to promote the most appropriate management, care, and
support for these women. Effective care requires a multidisciplinary approach that integrates obstetric and psychiatric
collaboration. However, because this study used a cross-sectional design to assess pregnant women, the directionality of
the relationships cannot be definitively determined. It should be borne in mind that pre-existing anxiety or depression in
early pregnancy may also influence perceived stress or the reporting of obstetric complications. Longitudinal studies are
needed to evaluate the short- and long-term effects on the mental health of pregnant women with placenta previa.
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