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Study Objective: To determine whether obstructive sleep apnea (OSA) risk is associated with depression and anxiety symptoms in women with polycystic ovary
syndrome (PCOS).
Methods: This is a cross-sectional study of women with PCOS, by the Rotterdam criteria, seen at a single academic center between June 2017 and June 2020.
Depression symptoms, anxiety symptoms, and OSA risk were assessed with the self-administered Patient Health Questionnaire-9 (PHQ-9), Generalized Anxiety
Disorder-7 (GAD-7), and Berlin questionnaires, respectively. Univariate and multivariate logistic regression analyses were used to determine the odds of moderate/
severe symptomsof depression (PHQ-9≥10) andanxiety (GAD-7≥10) in the high-risk vs low-riskOSAgroups. Theprimarymultivariatemodel adjusted for age, body
mass index, free testosterone, and insulin resistance.
Results:Of the 200 participants, the mean age was 28.0 years and 38% screened high risk for OSA. Women who screened high-risk OSA had > 3 times the odds of
moderate/severe depression (odds ratio [OR]: 3.19; 95%confidence interval [CI]: 1.76–5.78;P< .001) and > 2 times the odds of havingmoderate/severe anxiety (OR:
2.49;95%CI: 1.34–4.64;P= .004).Theseassociationswereonly slightly attenuated in theadjustedmodels: theadjustedORformoderate/severedepressionwas3.06
(95% CI: 1.36–6.88; P = .01) and the aOR for moderate/severe anxiety was 2.39 (95% CI: 1.03–5.59; P = .04).
Conclusions:Amongwomenwith PCOS, those at high risk ofOSAexperienced elevated depression and anxiety symptoms comparedwith those at low risk forOSA,
independent of the effects of age, body mass index, hyperandrogenism, and insulin resistance.
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BRIEF SUMMARY
Current Knowledge/Study Rationale:Women with polycystic ovary syndrome are disproportionally impacted by obstructive sleep apnea, depression, and
anxiety. Evidence suggests a link between the obstructive sleep apnea and psychiatric comorbidities in the general population, but these relationships are
understudied and less well understood in this relevant population.
Study Impact:Wefound thatbeinghigh risk forobstructivesleepapneawasassociatedwithmoreseveredepressionandanxietysymptomsaftercontrolling for
important potential confounders, highlighting the interrelatedness of these highly prevalent comorbidities in womenwith polycystic ovary syndrome. Although
confirmatory studies are needed, the results raise the possibility of obstructive sleep apnea treatment having additional psychiatric benefits in this population.

INTRODUCTION

Polycystic ovary syndrome (PCOS) is a common endocrine
disorder affecting 6–10% of reproductive-aged women.1 The
condition ischaracterizedby irregularmenstrualcycles,hyperan-
drogenism,andpolycysticovarianmorphology.Affectedwomen
experience diverse comorbidities, including higher rates of psy-
chiatric disorders. A recent meta-analysis showed that women
with PCOS had 4.2 times the odds of having moderate/severe
depressive symptoms and 5.6 times the odds have havingmoder-
ate/severe anxiety symptoms compared with control women
without PCOS.2 Potential explanatorymodels for adversemental
health outcomes inPCOShavebeenproposed, includingobesity,
hyperandrogenism, and insulin resistance; however, evidence
suggests that there are other contributing factors.

Women with PCOS are also at disproportionate risk for
obstructive sleep apnea (OSA),with 35%affected,3which is sub-
stantially greater than the estimated prevalence of 6–19% for
women in the general population4 and 3% in reproductive-aged
women.5 Although women with PCOS experience greater rates
of obesity, which is one of the main risk factors for OSA, the
increasedrisk forOSApersistsevenafteraccounting forobesity.6

OSA is commonly comorbid with psychiatric disorders in the
general population, with a 23% prevalence of clinical depression
in patients with OSA.7 By comparison, the 12-month prevalence
of major depressive episodes among adults was approximately
6% in a large, population-based study.8 International PCOS
guidelines recommend screening for OSA to identify and allevi-
ate related symptoms, including the potential for fatigue to con-
tribute to mood disorders.9 Yet, there is a paucity of literature
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addressing psychiatric disorders, and OSA specifically, in the
PCOS population.

A better understanding of the role of OSA and its association
with depression and anxiety may aid in maximizing therapies
for women with PCOS. Behavioral interventions for OSA
such as weight loss and exercise coincide with recommended
treatments for the obesity and metabolic derangements that
are often seen in women with PCOS. Medical devices such
as continuous positive airway pressure and mandibular reposi-
tioning devices have been shown to decrease depression symp-
toms, particularly with optimal treatment adherence.10–13

Although the evidence is less robust and more conflicting
with regard to the impact of OSA treatment on anxiety, recent
studies have also demonstrated continuous positive airway
pressure therapy to have a positive impact on anxiety
symptoms.10,14

In this cross-sectional study, we examined the association
between OSA risk and depression and anxiety symptoms among
womenwithPCOSengagedincareata largeacademichealthcare
system. OSA risk was determined by the Berlin questionnaire,
while depression and anxiety symptoms were similarly assessed
with validated instruments.We hypothesized that being high risk
forOSAisassociatedwithelevateddepressionandanxietysymp-
toms in this population. By elucidating the connection between
these highly prevalent comorbidities, this study may inform
counseling and interventions to improve both sleep and psychiat-
ric profiles within this vulnerable population.

METHODS

Study design and population
This was a cross-sectional study of women with PCOS, by the
Rotterdam criteria, seen at a single university-based multidisci-
plinary PCOS clinic between June 2017 and June 2020. The
revised 2003Rotterdam criteria required 2 out of 3 of the follow-
ing features: (1) oligo- or anovulation, (2) clinical and/or bio-
chemical hyperandrogenism, and (3) polycystic ovaries.15

Participants were excluded if they did not complete all the
required questionnaires. Study approval was obtained from the
University of California, San Francisco, Institutional Review
Board.

Measures
Patients received an email link to a set of validatedquestionnaires
via the REDCap online platform at the time that their visits were
scheduled, usually severalmonths in advance, andwere required
to complete the questionnaires prior to their initial clinical visit.
OSA riskwas assessedwith the Berlin questionnaire, which con-
sists of 11 items divided into the 3 domains of snoring/apneas,
fatigue/sleepiness, and obesity/hypertension.16 No positive
scores or a positive score in 1 domain is considered low risk for
OSA. A positive score in 2 or 3 domains is considered high risk
for OSA. The sensitivity and specificity of the Berlin question-
naire in the general adult population for diagnosis of moderate
to severe OSA (apnea-hyponea index ≥ 15 events/h) using the
gold standard of polysomnography were 77% (95% confidence

interval [CI]: 73–81%) and 44% (95% CI: 38–51%),
respectively.17

Depressive symptoms were assessed using the 9-item Patient
HealthQuestionnaire-9 (PHQ-9). Scores of 5, 10, 15, and 20 cor-
respond to mild, moderate, moderately severe, and severe symp-
toms of depression. A PHQ-9 score≥ 10 had a sensitivity of 88%
and a specificity of 88% for major depression using structured
mental health professional interviews as the criterion standard.18

Anxiety symptoms were assessed using the 7-item Generalized
Anxiety Disorder-7 (GAD-7) questionnaire. Scores of 5, 10,
and 15 correspond to mild, moderate, and severe symptoms of
anxiety.AGAD-7 score≥10had a sensitivity of 89%and specif-
icity of 82% using structured mental health professional inter-
views as the criterion standard.19

Laboratory evaluation was completed, on average, 1 to 2
months prior to presentation to the clinic. Patients were asked to
discontinue any hormonally active medications for a minimum
of 1 month prior and metformin 2 weeks prior. Testing was per-
formedat theuniversity laboratoryor1of2 largecommercial lab-
oratories,with theexceptionofasmall percentageofpatientswho
had testing performed at other laboratories as determined by
insurance coverage.Biochemical hyperandrogenismwaspresent
if ≥ 1 of the following androgens were elevated per laboratory
specific thresholds: free testosterone, total testosterone, andro-
stenedione, and dehydroepiandrosterone sulfate (DHEAS). A
fasting lipid panel and 2-hour, 75-g oral-glucose-tolerance test
were performed to assess for metabolic abnormalities. Insulin
resistancewas representedby theHOMA-IR(homeostaticmodel
assessment for insulin resistance) score, as calculated from the
fasting glucose and insulin levels.20 C-reactive protein (CRP)
and anti-m€ullerian hormone (AMH) were obtained.

Patientscompleted theirPCOSevaluationandcounselingover
the course of 2 clinic visits within the same calendarmonth. Dur-
ing the first visit, the PCOS diagnosis by the Rotterdam criteria
was confirmed with a thorough history and physical exam.
Anthropomorphicmeasurements were collected. Ovulatory dys-
function was characterized as < 8 periods per year. Transvaginal
ultrasounds were performed by 1 of 2 reproductive endocrinolo-
gists,with the threshold for polycystic ovarianmorphologybeing
≥ 12 follicles per ovary and/or ovarian volume≥ 10mL in either
ovary.A single dermatologist evaluated patients for hirsutism, as
definedbyamodifiedFerriman-Gallwey (MFG)score≥8.At the
secondvisit, the patient receivedpersonalizedcounseling regard-
ing her PCOS diagnosis and recommended treatment from the
reproductive endocrinologist, and had the opportunity to meet
with a dietitian and psychologist for additional counseling. All
aspects of the studywere conducted in conjunctionwith the stan-
dard clinical care provided in our PCOS clinic.

Statistical analysis
Datawereassessed fornormality.Differences inparticipant char-
acteristics between the low-risk and high-risk OSA groups were
assessed with 2-sided t tests, chi-square tests, and Fisher’s exact
tests, as appropriate. Univariate and multivariate logistic regres-
sionanalyseswereused todetermine theoddsofmoderate/severe
symptoms of depression and anxiety defined by PHQ-9 score ≥
10 and GAD-7 score ≥ 10 in the high-risk vs low-risk OSA
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groups.Multivariatemodel 1 adjusted for apriori–selectedpossi-
ble confounders: age, body mass index (BMI), free testosterone
level, and insulin resistance asmeasured by theHOMA-IR.Mul-
tivariate model 2 adjusted for variables significant at P < .10 in
univariate models in addition to the variables adjusted for in
model 1.A 2-tailedP value < .05was considered statistically sig-
nificant. All analyses were conducted with Stata version 15.1
(StataCorp, College Station, TX).

RESULTS

A total of 212 women with PCOS were seen during the study
period of whom 12 were excluded for having incomplete ques-
tionnaires. Of the remaining 200 participants, 124 (62%)
screened low risk for OSA and 76 (38%) screened high risk for
OSA. The mean age of all participants was 28.0 years (standard
deviation [SD]: 6.2)with a rangeof14.3 to43.7years.Themajor-
ity of the participantswereWhite,withAsian being the nextmost
prevalent race. Therewere no differences in age and racial/ethnic
makeup between the low-risk OSA and high-risk OSA groups.

The mean BMI was 30.9 kg/m2 (SD: 9.0) among all partici-
pants, 38.1 kg/m2 (SD: 8.2) in the high-risk OSA group and
26.5 kg/m2 (SD: 6.3) in the low-risk OSA group (P < .001). The
high-risk OSA group also had a significantly higher mean waist
circumference and systolic blood pressure. There were no differ-
ences in mean diastolic blood pressure between groups. Both
OSAgroupswere similar in their PCOS features, with the excep-
tion that the high-risk OSA group had a higher rate of ovulatory
dysfunction as compared with the low-risk OSA group (86.5%
vs 70.7%, P = .01). The majority of participants were phenotype
A with all 3 general features of PCOS present.

Significant differences in laboratory results were noted
depending on OSA risk. Although the level of total testosterone
was similar between groups, participants who were high risk
forOSAhad a significantly higher level of free testosterone com-
paredwith thosewhowere lowrisk forOSA(6.5vs4.5ng/dL,P<
.001). The high-risk OSA group in comparison to the low-risk
OSA group had higher levels of fasting glucose (102.7 vs 88.0
ng/dL, P < .001) and fasting insulin (25.3 vs 12.5 mg/dL, P <
.001), and a resulting higher HOMA-IR (7.0 vs 2.9, P < .001).

The high-risk OSA group in comparison to the low-risk OSA
group also had a less favorable lipid profile, with higher levels
of triglycerides (126.2 vs 82.4mg/dL, P < .001) and lower levels
of high-density lipoproteins (49.5 vs 61.4mg/dL,P< .001). CRP
levelswerehigher in thehigh-riskvs low-riskOSAgroups (6.7vs
2.3 mg/L, P < .001). AMH levels were lower in the high-risk vs
low-risk groups (5.9 vs 8.9 ng/mL, P < .001) (Table 1).

Depression
Participants in thehigh-riskOSAgrouphadahighermeanPHQ-9
score as comparedwith the low-riskOSA group (12.0 vs 8.4,P <
.001) (Figure 1), and also had a higher rate of current antidepres-
sant use (22.4% vs 8.9%, P < .01). Selective serotonin reuptake
inhibitors were the most common type of antidepressant used,
with a significantly higher percentage of patients in the high-
risk OSA group taking these antidepressants (14.5% vs 5.7%, P

= .03). In the univariate logistic regression, women in the high-
riskOSAgrouphad increased odds ofmoderate or severe depres-
sion symptoms (odds ratio [OR]: 3.19; 95% CI: 1.76–5.78; P <
.001). This association was only slightly attenuated in the multi-
variate logistic regressions. Inmultivariatemodel 1 adjusting for
age, BMI, free testosterone, and HOMA-IR, the adjusted OR
(aOR) for moderate or severe depression symptoms was 3.06
(95% CI: 1.36–6.88; P = .01). In multivariate model 2, which
additionallyadjusted for thevariables significant atP< .10 inuni-
variatemodelsofMFGscore, triglycerides,high-density lipopro-
teins, and CRP, the aOR was 2.76 (95% CI: 1.15–6.63; P = .02)
(Table 2).

Anxiety
The high-risk OSA group had a higher mean GAD-7 score as
comparedwith the low-riskOSAgroup(8.9vs6.4,P=.002) (Fig-
ure 1). In the univariate logistic regression, women in the high-
riskOSAgrouphad increased odds ofmoderate or severe anxiety
symptoms (OR: 2.49; 95%CI: 1.34–4.64;P= .004). This associ-
ationwasminimally changed in themultivariate regressionmod-
els. In multivariate model 1 adjusting for age, BMI, free
testosterone, andHOMA-IR, theaORformoderateor severeanx-
iety symptoms was 2.39 (95% CI: 1.03–5.59; P = .04). In multi-
variate model 2, which additionally adjusted for MFG score,
which was significant at P < .10 in the univariate model, the
aOR was 2.53 (95% CI: 1.05–6.09, P = .04) (Table 3).

DISCUSSION

In this clinic-based study of women with PCOS performed at a
large academic center, we found that being high risk for OSA is
indeed associatedwith increased rates ofmoderate/severe symp-
toms of depression and anxiety, confirming that what has previ-
ously been seen in the general population also extends to this
special population. Given the increased prevalence of OSA and
psychiatric comorbidities in women with PCOS, the importance
of screening and treating these disorders in this population has
previously been acknowledged, but as separate entities.9,21 This
study brings to light the importance of considering how these
comorbidities may be interrelated.

Obesity and insulin resistance, common features of PCOS, are
also proposed risk factors for OSA.1,22 Obesity, in particular, is
one of the strongest predictors forOSAdue to associated changes
inupperairwayanatomy.Obesityand insulin resistancehavealso
been linked tomental health comorbidities in PCOS.23However,
we found that the association between OSA risk and depression
and anxiety symptoms persisted after adjustment for these poten-
tial confounders.Similarly,hyperandrogenism,acardinal feature
of PCOS, has been linked to OSA in some but not all studies.24

Nevertheless, adjustment for hyperandrogenism did not alter
the associations foundbetweenOSAand depression and anxiety.

Although the directionality of the association cannot be
assessed in this cross-sectional study, prior longitudinal studies
of sleep disturbances and depression and anxiety in the general
population suggest that the relationship is bidirectional.25,26

OSA is characterized by sleep fragmentation, which, in itself,
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can lead to psychiatric deterioration.27 The accompanied hypox-
emia also causes sympathetic hyperactivity, and increased reac-
tive oxygen species and inflammation, which are known to
contribute to the pathophysiology of depression and anxiety.

On theother hand, psychiatric disorders can also lead tooxidative
stress and inflammation, which, along with neurotransmitter
imbalances, can alter neurobiological and endocrine function to
increase OSA risk.28 Consistent with these proposed

Table 1—Participant demographics, clinical findings, and laboratory results.

Total (n = 200) Low-Risk OSA (n = 124) High-Risk OSA (n = 76) P

Demographics

Age, y (SD) 28.0 (6.2) 27.8 (6.0) 28.4 (6.5) .53

Race/ethnicity .61

White 54.2% 56.8% 50.0%

Asian 20.5% 22.0% 18.1%

Hispanic 4.7% 4.2% 5.6%

Black 2.6% 2.5% 2.8%

Native American 1.6% 1.7% 1.4%

Multiracial 16.3% 12.7% 22.2%

Clinical findings

Body mass index, kg/m2 (SD) 30.9 (9.0) 26.5 (6.3) 38.1 (8.2) <.001

Waist circumference, cm (SD) 88.6 (25.1) 80.3 (20.1) 102.2 (26.5) <.001

SBP, mm Hg (SD) 118.2 (12.4) 115.5 (11.5) 122.7 (12.4) <.001

DBP, mm Hg (SD) 71.1 (10.6) 70.0 (10.0) 73.0 (11.4) .06

MFG score (SD) 10.1 (6.0) 9.6 (5.7) 10.8 (6.5) .19

Hirsutism 64.4% 65.0% 63.5% .83

Hyperandrogenemia 58.0% 54.8% 63.2% .25

Polycystic ovaries 95.4% 97.5% 91.9% .08

Ovulatory dysfunction 76.7% 70.7% 86.5% .01

Phenotype A 53.0% 49.2% 59.2% .17

Phenotype B 4.5% 2.4% 7.9% .09

Phenotype C 22.5% 28.2% 13.2% .01

Phenotype D 16.0% 16.9% 14.5% .65

Laboratory results

Total testosterone, ng/dL (SD) 47.1 (19.9) 48.1 (19.9) 45.4 (19.9) .35

Free testosterone, ng/dL (SD) 5.2 (3.7) 4.5 (2.7) 6.5 (4.7) < .001

Fasting glucose, mg/dL (SD) 93.6 (30.4) 88.0 (15.4) 102.7 (43.8) < .001

Fasting insulin, mg/dL (SD) 17.3 (22.2) 12.5 (18.3) 25.3 (25.6) < .001

HOMA-IR score (SD) 4.5 (6.9) 2.9 (4.8) 7.0 (8.7) < .001

Triglycerides, mg/dL (SD) 100.3 (60.4) 82.4 (48.7) 126.2 (66.4) < .001

HDL, mg/dL (SD) 56.8 (15.7) 61.4 (14.6) 49.5 (14.6) < .001

CRP, mg/L (SD) 4.0 (5.1) 2.3 (3.5) 6.7 (5.1) < .001

AMH, ng/mL (SD) 7.8 (5.9) 8.9 (6.0) 5.9 (5.3) < .001

Current antidepressant use

Overall 14.0% 8.9% 22.4% .01

SSRIs 9.0% 5.7% 14.5% .03

SNRIs 2.5% 0.9% 5.3% .05

Atypical 3.0% 3.2% 2.6% .81

TCA 0.5% 0.0% 1.3% .20

Data indicatemean(SD)or%.Pvaluesdeterminedby t testsorFisher’sexact tests,asappropriate.CRP=C-reactiveprotein,DBP=diastolicbloodpressure,HDL=
high-density lipoproteins, HOMA-IR = homeostatic model assessment of insulin resistance, MFG = modified Ferriman-Gallwey, OSA = obstructive sleep apnea,
PHQ-9 = Patient Health Questionnaire-9, SBP = systolic blood pressure, SD = standard deviation, SNRI = serotonin-norepinephrine reuptake inhibitor, SSRI =
selective serotonin reuptake inhibitor, TCA = tricyclic antidepressant.
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mechanisms, significantly higher levels ofCRPwere observed in
both those whowere high risk for OSA and those withmoderate/
severe depression symptoms in this study.

This study contributes to the small body of existing literature
on OSA in women with PCOS and is the largest study to our
knowledge to specifically address the relationship between
OSA risk and psychiatric comorbidities in this population. Addi-
tional strengths of this study include the systematic characteriza-
tion of patients seen in our multidisciplinary PCOS clinic,
allowing us to adjust for potential confounders of the observed
relationship.

Several limitations of this study should also be acknowledged.
We utilized self-administered questionnaires to assess OSA risk,
as well as depression and anxiety symptoms. Formal assessment

ofOSAbypolysomnography and depression and anxiety by clin-
ical interview should be considered in future investigations. Fur-
thermore, it is important to recognize that theBerlinquestionnaire
has not previously been proven reliable for identifyingOSA spe-
cifically in womenwith PCOS, as the pathophysiology andman-
ifestations of OSA in this population may differ from that of the
general population.

This initial exploration highlights the need for further investi-
gation. Future directions should include confirmationof the asso-
ciation in larger studies in which OSA, depression, and anxiety
have all been clinically confirmed. Furthermore, longitudinal
studies would also help to better understand the intricacies of
the bidirectional relationship.

Perhaps themost clinically impactful aspect of further study is
to understand the impact of OSA treatment on depression and
anxiety inwomenwithPCOS.Evidence supports that continuous
positive airway pressure treatment improves depression symp-
toms in the general population,12 and that the improvement is
greater in the setting of elevated baseline depression symptoms13

and continuous positive airway pressure adherence.10 In addition
to symptomatic improvement, successful OSA treatment may
ultimatelyhelp to clarify symptomsdue toOSAasopposed topri-
mary psychiatric disorders, and potentially decrease the need for
psychotropic medications.29

The impact of depression on the overall well-being of women
with PCOS is significant. Unfortunately, prior studies evaluating
the effect of PCOS-related treatments on depression have shown
no or some improvement in symptoms.21 If treatment of OSA is
shown to improve mental health outcomes in women with
PCOS, it would expand the arsenal of available tools to use
when OSA and depression are comorbid.

In conclusion, among those with PCOS, women at high
risk of OSA experienced elevated levels of depression and
anxiety symptoms compared with those at low risk for
OSA, independent of the effects of age, BMI, hyperandrogen-
ism, and insulin resistance. The complex comorbidities of

Figure 1—PHQ-9 and GAD-7 scores stratified by OSA risk.

GAD-7 = Generalized Anxiety Disorder-7, OSA = obstructive sleep apnea,
PHQ-9 = Patient Health Questionnaire-9. Filled circles represent outliers.

Table 2—Logistic regressions examining the impact of OSA risk on moderate/severe depressive symptoms.

Univariate Multivariate Model 1 Multivariate Model 2

OR (95% CI) P aOR (95% CI) P aOR (95% CI) P

High-risk OSA 3.19 (1.76–5.78) < .01 3.06 (1.36–6.88) .01 2.76 (1.15–6.63) .02

Age 0.98 (0.93–1.02) .32 0.95 (0.91–1.01) .08 0.93 (0.88–0.99) .03

BMI 1.04 (1.00–1.07) .03 0.99 (0.95–1.04) .78 0.95 (0.89–1.02) .15

Free testosterone 1.03 (0.95–1.11) .45 0.98 (0.90–1.07) .68 0.97 (0.88–1.08) .58

HOMA-IR 1.03 (0.99–1.08) .15 1.01 (0.95–1.06) .79 1.03 (0.97–1.11) .31

MFG score 1.05 (1.01–1.11) .02 1.05 (0.98–1.12) .14

Triglycerides 1.01 (1.00–1.01) .02 1.00 (1.00–1.01 .29

HDL 0.98 (0.96–1.00) .02 1.02 (0.99–1.05) .28

CRP 1.07 (1.00–1.14) .05 1.07 (0.98–.16) .15

ORsandaORsofmoderate/severedepressivesymptoms(PHQ-9score≥10).Model1adjusted forage,BMI, free testosterone,andHOMA-IR.Model2adjusted for
MFG score, triglycerides, HDL, and CRP in addition to the variables adjusted for in model 1. aOR = adjusted odds ratio, BMI = body mass index, CI = confidence
interval, CRP = C-reactive protein, HDL = high-density lipoproteins, HOMA-IR = homeostatic model assessment of insulin resistance, MFG =modified Ferriman-
Gallwey, OR = odds ratio, OSA = obstructive sleep apnea.
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OSA and psychiatric conditions in women with PCOS allow
for multiple targets of intervention. Routine OSA screening in
women with PCOS should be undertaken, particularly in the
setting of existing depression and anxiety. Referral for OSA
diagnosis and treatment may have added psychiatric benefits
in this population.

ABBREVIATIONS

AMH, anti-m€ullerian hormone
BMI, body mass index
CRP, C-reactive protein
GAD-7, Generalized Anxiety Disorder-7
HOMA-IR, homeostatic model assessment for insulin resistance
MFG, modified Ferriman-Gallwey
OSA, obstructive sleep apnea
PCOS, polycystic ovary disease
PHQ-9, Patient Health Questionnaire-9
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