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Abstract

Background: Observational studies have reported that individuals diagnosed with polycystic ovary syndrome (PCOS) face a heightened
vulnerability to developing post-traumatic stress disorder (PTSD). However, it is unclear whether this relationship is causal. Conse-
quently, we implemented a bidirectional Mendelian randomization (MR) analysis to examine the empirical causal association of PCOS
and PTSD.Methods: We acquired genetic association data for PCOS through a comprehensive meta-analysis from several large-scale
genome-wide association studies (GWASs), which enrolled 10,074 cases and 103,164 controls. For PTSD, we obtained data from a
GWAS performed by the Psychiatric Genomics Consortium Posttraumatic Stress Disorder (PGC-PTSD) group. The study included a
total of 23,212 cases of PTSD and 151,447 controls of European ancestry. For both PCOS and PTSD, we carefully selected genetic
instruments that met the rigorous significance threshold (p< 5× 10−8, r2 < 0.01). To investigate the causal association between PCOS
and PTSD, we conducted bidirectional Mendelian randomization (MR) analyses. The primary analysis employed the inverse-variance
weighted (IVW) method, complemented by alternative MR approaches such as the maximum-likelihood method, MR-Egger regression,
Mendelian randomization-Robust Adjusted Profile Score (MR-RAPS), and MR Pleiotropy RESidual Sum and Outlier (MR-PRESSO)
test. Sensitivity analyses were also carried out to verify the robustness of this association. Results: In this study, we identified and
utilized 14 genetic variants as instruments for PCOS, while 2 genetic variants were selected as instruments for PTSD. Our findings
demonstrated that a genetic predisposition to PCOS was significantly associated with an elevated risk of developing PTSD (odds ratio
(OR) = 1.11, 95% confidence interval (CI): 1.03–1.19, p = 7.27 × 10−3 for IVW). MR-Egger regression analysis was performed, and
the results did not provide evidence of directional pleiotropy (p intercept = 0.187). Sensitivity analyses utilizing alternative MR methods
consistently yielded similar results, supporting the robustness of our findings. Furthermore, in the reverse MR analysis, we observed
no significant association between genetic predisposition to PTSD and the risk of developing PCOS (OR = 1.15, 95% CI: 0.69–1.91,
p = 0.586 for IVW). Comparable null associations were also observed when alternative MR methods were employed. Conclusions:
Through a genetic epidemiological approach, we found that genetic predisposition to PCOS was associated with an increased risk of
PTSD, suggesting a potential causal relationship between PCOS and PTSD. Nonetheless, further investigation is necessary to elucidate
the underlying mechanism through which PCOS contributes to the development of PTSD.
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1. Introduction
Polycystic ovary syndrome (PCOS) is a widespread

endocrine condition that primarily affects women during
their reproductive years. It is characterized by several typ-
ical clinical features, including hyperandrogenism (acne,
hirsutism, and alopecia), menstrual irregularity (long men-
strual cycles, oligo/anovulation), and the presence of poly-
cystic ovaries [1,2]. It has been estimated that in 2019,
approximately 66.0 (95% uncertainty interval (UI): 46.0–
86.3) million individuals were affected by PCOS world-
wide, with an overall prevalence rate of 829.6 per 100,000
[3].

Despite the precise etiology and pathogenesis of
PCOS remaining uncertain, available evidence suggests
that its occurrence is shaped by a blend of genetic and en-
vironmental factors. Established risk factors for PCOS en-
compass genetic susceptibility [4], obesity [5] and insulin
resistance (IR) [6,7]. Vink et al. [4] conducted a study
revealing that the similarity of PCOS among monozygotic
twin sisters (tetrachoric r2 0.71) was approximately twice
as pronounced compared to dizygotic twins or other sis-
ters (tetrachoric r2 0.38). In recent times, there has been a
heightened recognition of the detrimental effects of PCOS
on psychological well-being [8]. In a meta-analysis con-
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ducted by Brutocao et al. [9], which included 57 studies and
a total of 172,040 patients, it was discovered that women di-
agnosed with PCOS had a higher likelihood of experienc-
ing clinical depression (odds ratio (OR) = 2.79; 95% con-
fidence interval (CI): 2.23–3.50), anxiety (OR = 2.75; 95%
CI: 2.10–3.60), bipolar disorder (OR = 1.78; 95% CI: 1.43–
2.23), and obsessive-compulsive disorder (OR = 1.37; 95%
CI: 1.22–1.55). Likewise, in a meta-analysis conducted by
Cooney et al. [10], which covered 30 cross-sectional stud-
ies across 10 countries, it was observed that women diag-
nosed with PCOS had a higher probability of experienc-
ing moderate to severe symptoms of depression and anxiety
compared to non-PCOS controls.

Post-traumatic stress disorder (PTSD) is a psychiatric
disorder that arises and persists after an individual person-
ally experiences, witnesses, or is confronted with one or
more traumatic events. These events can involve the in-
dividual themselves or others, and the resulting symptoms
can endure for a significant period of time, affecting their
mental and emotional well-being [11]. The presence of
comorbid mental disorders, including major depression, is
commonly observed in individuals with PTSD. Moreover,
those affected by PTSD face an elevated risk of suicidal
ideation, substance abuse, and impaired occupational func-
tioning [12]. Multiple medical conditions have been associ-
ated with a heightened vulnerability for developing PTSD.
A recent meta-analysis revealed that the combined preva-
lence rate of PTSD among children and adolescents di-
agnosed with cancer was about 20.90% (95% CI: 13.28–
29.73%) [13]. Among adult patients, in turn, there is a
higher prevalence of post-traumatic stress disorder (PTSD)
observed in those with chronic heart diseases (CHDs) when
compared to those without CHDs (0.8% vs. 0.5%; adjusted
prevalence ratio (Apr): 1.5, 95% CI: 1.2–1.8). [14]. In
addition, a study conducted by Tay et al. [15] revealed
that women with PCOS had a notably higher prevalence of
PTSD compared to women without PCOS (adjusted odds
ratio (OR) = 1.5, 95% confidence interval (CI): 1.1–1.9).
Nevertheless, as this finding stems from a conventional ob-
servational epidemiological study, it is susceptible to po-
tential biases, including confounding and reverse causation.
Therefore, the causal relationship of the observed associa-
tion remains ambiguous.

Mendelian randomization (MR) is a genetic epidemi-
ological method that leverages single nucleotide polymor-
phisms (SNPs) strongly associated with the exposure of in-
terest as instrumental variables (IVs). This approach en-
ables the estimation of potential causal relationships be-
tween the exposure and the outcome in question [16]. As-
suming that genotypes are randomly allocated during ga-
mete formation and disease onset, the application of the
IV approach effectively addresses the problems of con-
founding and reverse causation commonly encountered in
observational studies. This approach helps address these
concerns to a considerable extent [17,18]. Therefore, the
present study implemented a two-sample Mendelian ran-

domization (MR) analysis to investigate the possible causal
relationship between PCOS and PTSD.

2. Materials and Methods
2.1 Data Sources

The study design, as presented in Fig. 1, used a bidi-
rectional MR analysis to identify the causality between
PCOS and PTSD. To accomplish this, we utilized sum-
mary data obtained from published genome-wide associa-
tion studies (GWAS). To ensure the robustness of the MR
study, it is essential to fulfill the following critical assump-
tions: (i) the genetic variants chosen as instrumental vari-
ables (IVs) must exhibit strong associations with the expo-
sure of interest; (ii) the IVs employed should not be linked
to any confounding factors; and (iii) the IVs should solely
influence the outcome through the exposure being investi-
gated [18].

We acquired summary-level genetic association data
for PTSD from the Psychiatric Genomics Consortium Post-
traumatic Stress Disorder (PGC-PTSD) group. This dataset
consisted of 23,212 individuals diagnosed with PTSD and
151,447 controls of European ancestry [19]. The determi-
nation of PTSD status was based on established criteria,
while the controls primarily consisted of individuals who
had experienced trauma but did not meet the diagnostic cri-
teria for PTSD. Genotyping was carried out using Illumina
genotyping arrays, and the association between SNPs and
PTSD was assessed using logistic regression in PLINK 1.9
(National Institutes of Health, Bethesda, MD, USA) , incor-
porating the first five principal components as covariates,
under an additive model.

We obtained genetic association data for PCOS
from a meta-analysis of genome-wide association studies
(GWAS), which encompassed a total of 10,074 cases and
103,164 controls of European ancestry [20]. This repre-
sents the most extensive GWAS meta-analysis conducted
on PCOS thus far, comprising participants from seven dis-
tinct cohorts, including Rotterdam, Estonian Genome Cen-
ter of the University of Tartu (EGCUT), deCODE, the UK
(London/Oxford), Chicago, Boston, and 23andMe. Diag-
nosis of PCOS among cases was established based on the
criteria outlined by the National Institute of Health (NIH) or
the RotterdamCriteria. Due to the unavailability of publicly
accessible data from 23andMe, the study population ulti-
mately consisted of 4138 individuals diagnosed with PCOS
and 20,129 controls. The comprehensive details regarding
the data sources utilized in this study are provided in Sup-
plementary Table S1. As this study solely relied on pub-
lished summary-level GWASdatasets, no further ethical ap-
proval was deemed necessary.

2.2 Selection of Instrumental Variables
To ascertain independent SNPs associated to PCOS

risk, we employed a rigorous significance threshold (p <

5 × 10−8). Only SNPs with an r2 < 0.01 were selected
to ensure independence and avoid linkage disequilibrium
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Fig. 1. The overall design of the present MR study. MR, Mendelian randomization; SNP, single nucleotide polymorphism; IVs,
instrumental variables; MR-RAPS, Mendelian randomization-Robust Adjusted Profile Score; MR-PRESSO, MR Pleiotropy RESidual
Sum and Outlier; IVW, inverse-variance weighted.

(LD) issues. In the current study, a total of 14 indepen-
dent SNPs were carefully chosen as IVs for the exposure
analysis of PCOS. These IVs, which accounted for approx-
imately 0.27%of the variance in PCOS risk, were utilized in
the analysis. Moreover, we obtained two SNPs associated
with the risk of PTSD, reaching genome-wide significance,
from the Psychiatric Genomics Consortium Posttraumatic
Stress Disorder (PGC-PTSD) group. The comprehensive
information regarding the SNPs used as IVs is provided in
Table 1.

2.3 Statistical Analysis

To evaluate the strength of the instrumental variables
(IVs), we calculated F-statistics using the formula: F = r2
(N – k – 1) / k (1 – r2). Here, r2 represents the coeffi-
cient of determination, N represents the sample size, and k
represents the number of IVs utilized in the analysis [21].
Subsequently, we conducted the inverse-variance weighted
(IVW) method as the primary analysis in the MR study
to examine the causality between genetic predisposition to
PCOS and the risk of PTSD, as well as the reverse associ-
ation. To ensure the reliability and robustness of our find-
ings, we performed a range of sensitivity analyses. These
included alternative MR methods such as the likelihood-
based method, Mendelian randomization-Robust Adjusted
Profile Score (MR-RAPS), MR-Pleiotropy RESidual Sum
and Outlier (MR-PRESSO) test, and MR-Egger regression.
These additional analyses allowed us to evaluate the stabil-
ity and consistency of our results across different statistical
approaches, helping to validate the causal relationship be-
tween PCOS and PTSD.

Specifically, the IVW approach was presented, which
combines the effects of IVs and provides a weighted ef-
fect estimate. This approach assumes the validity of all
IVs and aims to yield a consistent estimate by consider-

ing the inverse of their variances [22]. To assess the het-
erogeneity of the IVs used in the analysis, we performed
Cochran’s Q test to assess heterogeneity. If heterogene-
ity was present (p < 0.05), we utilized the random-effects
IVW method. Conversely, if no significant heterogeneity
was detected, the fixed-effects IVW method was applied.
These approaches allowed for appropriate consideration of
the potential variability among the IVs and ensured robust-
ness in our analysis [23]. Furthermore, we conducted the
likelihood-based method to investigate the causal impact of
changes in PCOS risk on the risk of PTSD. This method
assumes a linear relationship between the two conditions
and models their association using a bivariate normal dis-
tribution. By utilizing this approach, we aimed to estimate
the magnitude and direction of the causal effect, taking into
account the underlying statistical assumptions of the rela-
tionship between PCOS and PTSD [22]. To account for the
potential influence of pleiotropic IVs, we conducted the Ro-
bust Adjusted Profile Score (MR-RAPS) analysis with the
Huber loss function. This method allows for the estima-
tion of causal effects while considering the presence ofmea-
surement error in single nucleotide polymorphism exposure
(SNP-exposure) effects. Importantly, MR-RAPS is robust
to both systematic and idiosyncratic pleiotropy, ensuring
the reliability of our findings in the presence of potential
confounding factors [24]. To identify and address potential
outliers in the data, we conducted the MR-PRESSO test.
This analysis allowed us to detect any horizontal pleiotropic
outlier variants and subsequently provide corrected causal
estimates by excluding these outliers from the analysis. By
implementing the MR-PRESSO test, we aimed to ensure
the robustness and accuracy of our causal estimates by mit-
igating the potential influence of any influential variants
that could bias the results [25]. To examine the possi-
bility of directional pleiotropy, we applied MR-Egger re-
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Table 1. Characteristics of the genetic variants associated with PCOS and PTSD.
SNP Chr Position Effect allele β SE p-value Variance explained (r2) F-statistic

PCOS
rs7563201 2 43561780 A –0.108 0.017 3.68 × 10–10 0.000348 39.43
rs2178575 2 213391766 A 0.166 0.022 3.34 × 10–14 0.000507 57.45
rs13164856 5 131813204 T 0.124 0.019 1.45 × 10–10 0.000364 41.28
rs804279 8 11623889 A 0.128 0.018 3.76 × 10–12 0.000427 48.39
rs10739076 9 5440589 A 0.11 0.02 2.51 × 10–8 0.000275 31.18
rs7864171 9 97723266 A –0.093 0.017 2.95 × 10–8 0.000271 30.64
rs9696009 9 126619233 A 0.202 0.031 7.96 × 10–11 0.000372 42.19
rs11031005 11 30226356 T –0.159 0.022 8.66 × 10–13 0.000449 50.84
rs11225154 11 102043240 A 0.179 0.027 5.44 × 10–11 0.000382 43.31
rs1784692 11 113949232 T 0.144 0.023 1.88 × 10–10 0.000358 40.6
rs2271194 12 56477694 A 0.097 0.017 4.57 × 10–9 0.000301 34.14
rs1795379 12 75941042 T –0.117 0.02 1.81 × 10–9 0.000318 36
rs8043701 16 52375777 A –0.127 0.021 9.61 × 10–10 0.000329 37.28
rs853854 20 31420757 A –0.098 0.016 2.36 × 10–9 0.000319 36.15

PTSD
rs34517852 6 157789333 A 0.11 0.02 3.10 × 10–9 0.000173 30.25
rs9364611 6 162163506 T –0.124 0.02 4.30 × 10–8 0.00022 38.44

Chr, chromosome; PCOS, polycystic ovary syndrome; PTSD, post-traumatic stress disorder; SE, standard error; SNP, single nu-
cleotide polymorphism.

gression. This method incorporates an intercept term into
the regression model, allowing us to assess the presence
of pleiotropy. If the intercept term significantly deviates
from zero in statistical analysis, it suggests the existence of
pleiotropy and potential violation of fundamental MR as-
sumptions. By utilizing MR-Egger regression, we aimed
to gain insights into the presence and impact of pleiotropic
effects on our causal inference [26]. To explore potential
secondary phenotypes associated with the IVs used in our
analysis, we conducted a manual search of the SNPs in
the GWAS Catalog (http://www.ebi.ac.uk/gwas, accessed
on April 6, 2022). This allowed us to investigate any addi-
tional phenotypic associations related to the IVs. Addition-
ally, we conducted sensitivity analyses by excluding any
SNPs that displayed pleiotropic effects, in order to evaluate
the consistence of our findings and the potential impact of
these variants on the results.

All statistical analyses were conducted using R soft-
ware version 3.6.3 (R Project for Statistical Computing, Vi-
enna, Austria), using the Mendelian randomization, Two-
Sample MR, and MRPRESSO packages. A two-sided p-
value threshold of 0.05 was considered statistically signifi-
cant for all analyses.

3. Results
The F-statistics for the IVs chosen for PCOS ranged

from 30.64 to 57.45, while for PTSD they ranged from
30.25 to 38.44. These values>10 indicate that the IVs were
less susceptible to weak instrument bias (Table 1).

Genetic predisposition to PCOS was found to be as-
sociated with an elevated risk of developing PTSD (OR
= 1.11, 95% CI: 1.03–1.19, p = 7.27 × 10−3 for IVW)

(Fig. 2). Sensitivity analyses using alternative MRmethods
consistently showed a statistically significant association,
with similar effect estimates. Specifically, the maximum-
likelihood method yielded an odds ratio (OR) of 1.11 (95%
CI: 1.02–1.21, p = 0.021), and the MR-RAPS method
yielded an OR of 1.12 (95% CI: 1.03–1.21, p = 6.76 ×
10−3). The absence of outlier SNPs detected through the
MR-PRESSO test strengthens the reliability of our findings.
Moreover, the estimation between genetic predisposition to
PCOS and the increasing risk of PTSD remained consistent,
with comparable results (OR = 1.11, 95% CI: 1.02–1.21,
p = 0.039). These additional findings further support the
robustness of the observed relationship between PCOS ge-
netics and the development of PTSD. MR-Egger regression
analysis did not provide significant evidence of directional
pleiotropy (p intercept = 0.187). This indicates that the ba-
sic assumption of Mendelian randomization is upheld and
suggests that there is no substantial bias due to pleiotropic
effects in our study (Fig. 3).

During our scan of the SNPs assigned as IVs in
the GWAS Catalog, we obtained three SNPs (rs11031005,
rs13164856, and rs2271194) that showed associations with
other traits or phenotypes (Supplementary Table S2). Af-
ter excluding these SNPs, the association between PCOS
and PTSD remained statistically significant (OR = 1.09,
95% CI: 1.00–1.20, p = 0.044) using the IVW method, in-
dicating that the relationship between PCOS and PTSD is
robust even without these particular SNPs.

The reverseMR analysis indicated that genetic predis-
position to PTSD was not significantly associated with the
risk of PCOS (OR = 1.15, 95% CI: 0.69–1.91, p = 0.586)
using the IVW method. The sensitivity analyses, includ-
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Fig. 2. MR effect estimates for associations of exposures with the risk of outcomes. *p-value of the intercept from MR-Egger
regression. SNP, single nucleotide polymorphism; MR-RAPS, Mendelian randomization-Robust Adjusted Profile Score; MR-PRESSO,
MR Pleiotropy RESidual Sum and Outlier; PCOS, polycystic ovary syndrome; PTSD, post-traumatic stress disorder; OR, odds ratio; CI,
confidence interval.

Fig. 3. Plot of the effect size and 95%CIs of each SNP on PCOS and PTSD risk. The x-axis plots the previously published b-estimate
for the association of each SNP with PCOS. The y-axis plots the bestimate for the association of each SNP with risk of PTSD. Error bars
indicate 95% CIs of the effect estimates. Slopes of the orange green blue and purple lines represent the combined causal effect estimates
using the IVWmethod, maximum-likelihood method, MR-PRESSO test and MR-RAPS method. IVW, inverse-variance weighted; SNP,
single nucleotide polymorphism; MR-RAPS, Mendelian randomization-Robust Adjusted Profile Score; MR-PRESSO, MR Pleiotropy
RESidual Sum and Outlier; PCOS, polycystic ovary syndrome; PTSD, post-traumatic stress disorder.
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ing the maximum-likelihood method (OR = 1.15, 95% CI:
0.69–1.91, p = 0.587) and MR-RAPS (OR = 1.15, 95% CI:
0.67–1.98, p = 0.613), consistently yielded similar causal
effect estimates (Fig. 2). The results from leave-one-out
method illustrated that the combined effect estimates were
consistent after removing SNPs in turn (Supplementary
Fig. S1).

4. Discussion
In this study, we employed a bidirectional MR ap-

proach to examine the potential causal link between PCOS
and PTSD. Our findings revealed a significant causality be-
tween genetic susceptibility to PCOS and the developing
risk of PTSD. The results remained consistent and robust
across various sensitivity analyses utilizing different MR
methods and alternative instrumental variable sets. These
results indicate the stability of our findings. Conversely,
we observe non-significant evidence between genetic pre-
disposition to PTSD and the increasing risk of PCOS.

Previous observational studies have demonstrated a
significant association of PCOS condition and PTSD on-
set. For instance, a cross-sectional analysis including 89
womenwith PCOS and 456womenwithout PCOS revealed
that PCOSwas strongly associated with an increased risk of
PTSD (OR = 2.2, 95% CI: 1.7–2.8, p< 0.001). Even when
consider multiple important factors such as body mass in-
dex (BMI), education, employment, smoking status, alco-
hol use, physical activity level, adverse childhood experi-
ence, social support, and perceived stress, the association
between PCOS and PTSD remained robust. After adjust-
ing for these confounding variables, the odds of develop-
ing PTSD were still significantly higher in individuals with
PCOS (adjusted odds ratio = 1.5, 95% CI: 1.1–1.9, p =
0.008). This suggests that PCOS is independently asso-
ciated with an increased likelihood of experiencing PTSD
[15]. Our findings consistently demonstrated that geneti-
cally predicted PCOSwas associated with a heightened risk
of developing PTSD. By leveraging the assumption that
exposure-related genetic variants are randomly allocated
during conception, we utilized genetic variants associated
with PCOS risk as instrumental variables. This approach al-
lowed us to assess the impact of PCOS on the likelihood of
developing PTSD, while minimizing the influence of con-
founding factors such as socioeconomic status or education
level, as well as the potential bias from reverse causation.

Psychiatric disorders in individuals with PCOS are in-
fluenced by intricate mechanisms. One contributing fac-
tor is the presence of PCOS-related manifestations, includ-
ing acne, hirsutism, obesity, and infertility. These physi-
cal features can potentially diminish self-esteem and am-
plify psychological distress among affected women. Fur-
thermore, hormonal imbalances associated with PCOS can
also impact mental well-being. A study byMarsh et al. [27]
demonstrated that individuals with PCOS exhibited lower
levels of positive mood and higher levels of trait anxiety in
comparison to control groups. Moreover, elevated levels

of total testosterone and insulin, as well as insulin resis-
tance, were found to be associated with increased scores
in trait anger and anger expression [28]. The hormonal
imbalance in individuals with PCOS can also impact the
microstructure of white matter, thereby affecting cognitive
function [29] and work efficiency [30] in PCOS patients.
Furthermore, hyperparathyroidism is a significant clinical
manifestation observed in PCOS, and it can influence mood
disorders and impulsivity in both women with and with-
out PCOS [28,31,32]. Lastly, there is evidence suggesting
that women with PCOS may exhibit an increased respon-
siveness of the hypothalamic-pituitary-adrenal (HPA) axis,
which could contribute to the development of psychiatric
disorders through disrupted stress responses [33,34]. While
these explanations offer biologically plausible connections,
additional research is needed to elucidate the precise under-
lying mechanisms through which PCOS contributes to the
development of PTSD.

The application of genetic variants as IVs in MR anal-
yses greatly addresses the challenge of confounding present
in conventional observational studies. Nevertheless, it is
important to acknowledge several limitations in our study.
Certain limitations should be considered when interpret-
ing the results of our study. Firstly, the participants were
predominantly of European descent, which raises the ques-
tion of generalizability to other ethnic populations. Addi-
tional research is warranted to assess the generalizability
of our findings across diverse populations. Furthermore,
it is worth noting that the lack of a statistically significant
association between PTSD and PCOS in our study may
be influenced by the limited statistical power and the rel-
atively small size of the instrumental variable used in the
Mendelian randomization analysis. Thus, additional stud-
ies with larger sample sizes are warranted to further inves-
tigate the potential relationship between PTSD and PCOS.
To address concerns regarding the validity of the MR study,
we took measures to ensure the selection of appropriate in-
strumental variables (IVs). Specifically, we included inde-
pendent SNPs that reached the genome-wide significance
level (p < 5 × 10−8) and demonstrated strong instrument
strength (i.e., F-statistic>10) in our analysis. Additionally,
we applied a linkage disequilibrium (LD) threshold of r2 <
0.01 to avoid the inclusion of SNPs in high LD. These rig-
orous criteria were implemented to enhance the reliability
of our results and minimize potential biases associated with
instrumental variable selection. Finally, one potential limi-
tation of our MR study is the presence of pleiotropy. To ad-
dress this concern, we conducted variousMR approaches to
examine the possibility of pleiotropic effects. Fortunately,
our findings did not indicate any evidence of pleiotropy af-
fecting the causal relationship between PCOS and the risk
of developing PTSD. Moreover, we took an additional step
to mitigate potential pleiotropic effects by specifically se-
lecting SNPs that were solely associated with the exposures
of interest. We accomplished this by excluding SNPs as-
sociated with other phenotypes, as determined through the
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GWAS Catalog. By employing these strategies, we aimed
to minimize the impact of pleiotropy on our results and en-
hance the validity of our findings.

5. Conclusions
Through the utilization of a genetic epidemiological

approach, our study revealed a potential causality between
genetic predisposition to PCOS and an increasing odd of
PTSD. This finding indicates a potential causal relation-
ship between PCOS and PTSD. Nevertheless, it is crucial
to delve deeper into the underlying mechanisms that link
PCOS to the development of PTSD. Further investigation
in this area will provide valuable insights and contribute
to a comprehensive understanding of the interplay between
PCOS and PTSD.
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