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ABSTRACT
The objective of this study was to apply receiver operating characteristic (ROC) curve to evaluate diagnostic value of serum 25hydroxyvitamin-D [25-(OH)D] for polycystic ovarian syndrome (PCOS) combined with depression. Serum 25-(OH)D level was
determined in 106 PCOS patients. Beck depression scale (BDI) and ROC curve were used to assess the objective. Results
showed that there were 40 cases (37.74%) in combined depression group, and 66 (62.26%) in non-combined depression group.
Number of patients with depression family history and BDI score in combined depression group were higher than those in non-combined depression group (p=0.002 and p<0.001, respectively). Serum 25-(OH)D level in combined depression group was
lower than that in non-combined depression group (p<0.001). Area under ROC curve for prediction of PCOS combined with
depression by serum 25-(OH)D was 0.829 (95% CI=0.746―0.911). Clinical point value of diagnosis of serum 25-(OH)D was
10.89 μg/L. Sensitivity was 75% and speciﬁcity was 78.8%.
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Polycystic ovarian syndrome (PCOS) is a special disease in
which abnormal glucose metabolism and reproductive dysfunction coexist.1 PCOS has the features of high morbidity, complicated conditions of disease, and unclear pathogenesis. The clinical manifestations of PCOS mainly include oligomenorrhea,
amenorrhea, crinosity, acne, alopecia seborrhoeica, ovarian
morphologic change and abnormal sex hormone level. Depression is a common complication of PCOS patients. One study
reported that depression could inﬂuence body immune system
and thus cause immune activation.2 Vitamin D is a fat-soluble
steroid derivative, and it is also one of the main hormones to
maintain calcium and phosphorus metabolic balance. One
study showed that Vitamin D deﬁciency could play an important
role in the occurrence and development of depression.3 At
present, there are still a few studies about the application of
Vitamin D level in the diagnosis of PCOS combined with depression. The 25-(OH)D is main existence form of Vitamin D in the
body. Currently, there is still lack of knowledge about the diagnostic clinical point of 25-(OH)D for PCOS combined with depression.
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The objective of this study was to apply ROC curve to evaluate
the diagnostic value of serum 25-(OH)D for PCOS combined with
depression and the possible diagnostic critical point.
This study was conducted at the Second Aﬃliated Hospital of
Guangzhou Medical University, China, from September 2017 to
August 2019, and approved by the Medical Ethics Committee.
One hundred and six PCOS patients were chosen at random for
this study. The inclusion criterion were that patients complied
with PCOS diagnostic criteria, revised by American Society for
Reproductive Medicine and European Society of Human Reproduction and Embryology, patients did not take Vitamin D and
antidepressant agents within three months before the diagnosis. Exclusion criteria were that patients combined with
ovarian generating androgen or adrenal tumors, and patients
combined with Cushing's syndrome, congenital adrenal cortex
hyperplasia, hypothyroidism, and hyperprolactinemia, and
other patients causing androgen excess and anovulation;
patients with the history of euglycemic agent, lipid-lowering
and hormonotherapy within 3 months; patients combined with
serious physical diseases.
Beck depression scale (BDI) was used to assess whether PCOS
patients have depression and if so, the depression degree. BDI
score 14-19 was mild depression, 20-28 was moderate depression, and 29-63 was severe depression. Based on the assessment result, 106 patients were classiﬁed into combined depression group and non-combined depression group. Depression
family history situations of patients were collected. Venous
blood was collected on empty stomach for all patients on the
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3rd-5th days of menstrual cycle（this period of time belongs to the
early follicular period, which can reﬂect the functional state of
the ovary). No date limit was for those with amenorrhea. The
serum was centrifugally separated. The enzyme linked immunosorbent assay (ELISA) was used to test serum 25-(OH)D level.
Data was analysed with SPSS version 25.0 software. The
measurement data were expressed with mean ±SD and tested
with independent-sample t-test. The enumeration data were
expressed with n (%) and tested with Chi-square test. ROC
curve was used to assess the sensitivity and speciﬁcity of 25(OH)D in the prediction of PCOS combined with depression.
Statistical signiﬁcance was deﬁned as a p-value of <0.05.
The age of 106 PCOS patients ranged from 21 to 30 years (25.17
±2.85), and 23 cases (21.70%) had the depression family
history. There were 40 cases (37.74%) in combined depression
group, and 66 cases (62.26%) in non-combined depression
group. The number of patients with depression family history in
combined depression group was 15 cases (37.50%), higher
than that in non-combined depression group 8 cases (12.12%)
(p=0.002). BDI score of patients in combined depression group
was 23.11 ±1.46, higher than that in non-combined depression
group (6.03 ±0.60, p<0.001).
Serum 25-(OH)D of patients in combined depression group was
(10.92 ±5.85) μg/L, lower than that in non-combined depression group (21.92 ±8.07) μg/L (p<0.001). The area under the
ROC curve for prediction of PCOS combined with depression by
serum 25-(OH)D was 0.829 (95%CI=0.746―0.911). When 25(OH)D ≤10.89 μg/L, the maximum sensitivity (75%) and
speciﬁcity (78.8%) appeared, as shown in Figure 1.

This study found that the number of patients with depression
family history and BDI score in non-combined depression group
were lower than those in combined depression group. It is, therefore, inferred that depression family history might be related to
PCOS combined with depression. Serum 25-(OH)D is a Vitamin
D derivative with the highest concentration in the circulation.
With the long half-life period, it is free from the inﬂuence of
calcium intake. Hence, it is a common clinical index to judge
Vitamin D level in the body.4 This study showed that serum 25(OH)D level of PCOS patients combined with depression was
lower than that of PCOS patients without depression, indicating
that the decline of serum 25-(OH)D level plays an important role
in the occurrence and development of PCOS patients combined
with depression. This conclusion was basically consistent with
the result of Moran et al. 5
The area under the ROC curve of serum 25-(OH)D was 0.829,
indicating that serum 25-(OH)D ≤10.89μg/L as a diagnostic clinical point of PCOS combined with depression was accurate, with
high sensitivity and speciﬁcity. Besides, the positive and negative predictive values are large. It has good authenticity as the
diagnostic test.
At present, there is still no eﬀective treatment method for PCOS.
The common therapeutic methods include ovulation induction,
antiandrogen and enhancement of insulin sensitivity, etc. It was
reported that supplementing Vitamin D could eﬀectively
improve depressive symptoms.6 However, there is still no study
about whether supplementing Vitamin D can improve depression of PCOS patients, so further research in this aspect is
required.
In conclusion, serum 25-(OH)D has certain value in the diagnosis of PCOS combined with depression. However, since the
sample size in this study is relatively small, large-scale, multi-centre and prospective clinical research is expected to verify
the conclusion.
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