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Background: Polycystic ovarian syndrome (PCOS) is the most common condition
among reproductive-aged women. However, its exact prevalence is unknown.
Aims: To determine the prevalence of PCOS in Australian women aged
16-29 years using the National Institutes of Health (NIH) criteria compared to
self-reported PCOS, to compare co-morbidities between the groups and to deter-
mine the most distressing aspect of a diagnosis of PCOS for these young women.
Materials and Methods: Participants were recruited from the Young Female
Health Initiative (YFHI) and Safe-D studies. Participants completed question-
naires, physical examinations and blood tests from 2012 to 2016. In March 2016,
two supplementary questionnaires were distributed: the first, comprising ques-
tions on reproductive health and impact of diagnosis, was sent to participants
who self-reported having PCOS in the original studies. The second, comprising
general reproductive health questions, was sent to the remainder.

Results: The prevalence of PCOS, according to the NIH criteria, was 12% (31/254),
while the prevalence of self-reported PCOS was 8% (23/300). Only 35% (8/23) of
those with self-reported PCOS actually fulfilled the NIH criteria for PCOS.
Comorbidities were relatively similar among groups. Finally, approximately 65%
(15/23) were unhappy or worried about their initial PCOS diagnosis, with 72% (13/18)
stating fertility concerns were the most distressing aspect of their diagnosis.
Conclusions: The lack of consistent and accurate diagnosis of PCOS in young
women potentially leads to over-diagnosis. This creates unnecessary fears of
health complications, particularly infertility. Therefore, we recommend the
development of standardised criteria with set parameters that allow for better
diagnosis of PCOS.
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PCOS: Prevalence and impact on Australian women

INTRODUCTION

Polycystic ovarian syndrome (PCOS) is the most common
endocrine abnormality in reproductive-aged women." A great
deal of research has been devoted to unravelling the complex-
ities of PCOS and its diagnosis, treatment and complications.?
However, there is still a gap in the literature relating to the
prevalence of PCOS globally and in Australia. This uncertainty
exists because different criteria are used to determine this
prevalence estimate.3 Furthermore, the physical and psycho-
logical impact of a diagnosis of PCOS in young women is yet to
be elucidated.

Three sets of criteria have been created for the diagnosis of
PCOS.3™ These are the National Institutes of Health (NIH) criteria
(1992),® Rotterdam criteria (2003)* and Androgen Excess Society
(AES) criteria (2006)° (Table 1). These criteria comprise oligo/
anovulation, clinical or biochemical hyperandrogenism and
polycystic ovaries on transvaginal ultrasound, in various combi-
nations. None of these sets of criteria have been implemented as
the gold standard due to controversy over which criteria should
be included.® Furthermore, these criteria are less applicable to
adolescents as individual components of the criteria overlap
with normal physiological changes of puberty and therefore can-
not be considered as pathological changes of PCOS.>

There also are increased healthcare costs due to treatment
and associated complications of PCOS." These complications
include reproductive health issues, obesity, insulin resistance,
hypertension, cardiovascular disease and mood disorders.”®
These wide range of potential complications can result in
women feeling burdened by PCOS, contributing to a reduced
quality of life.?

In this paper, we describe a sub-study of the Young Female
Health Initiative (YFHI) and Safe-D studies. YFHI and Safe-D are
comprehensive health and lifestyle studies of young Australian
women (aged 16-29 years) recruited via Facebook advertising.'°
The first aim of this sub-study was to determine the prevalence

of PCOS in this population using the NIH criteria. The second
aim was to examine differences in comorbidities between those
who self-reported PCOS and those who did not self-report PCOS,
and between those who fulfilled the NIH criteria for PCOS and
those who did not fulfil the criteria. It is important to note that
self-reported PCOS does not indicate a confirmed diagnosis of
PCOS. It refers to responses provided by participants to our
questionnaire. Finally, we also investigated which aspects of
this condition were particularly distressing to those with self-
reported PCOS.

MATERIALS AND METHODS

Ethics

The YFHI and Safe-D studies were approved by the Human
Research Ethics Committees (HREC) at the Royal Women's Hospital
and Melbourne Health. The PCOS sub-study was approved by the
Royal Women'’s Hospital HREC on 11 March, 2016.

Study design and recruitment

Details of recruitment have been reported for the YFHI and Safe-D
studies.’®"" Briefly, participants were female, aged 16-29 years
and living in Victoria, Australia. Targeted Facebook advertise-
ments appeared to individuals who met the eligibility criteria.
When clicked, individuals were redirected to the study-specific
website to register an expression of interest. Research staff would
then contact potential participants and assess eligibility before
obtaining informed consent.

After gaining informed consent, the original YFHI and Safe-D
questionnaires were completed online via SurveyMonkey and
LimeSurvey, respectively, from 2012 to 2016. For this sub-
study, two supplementary questionnaires were distributed via
SurveyMonkey, from March to June 2016, to participants already
enrolled in either study. One questionnaire was sent to women

TABLE 1 The three diagnostic criteria for Polycystic Ovarian Syndrome

Criteria

National Institutes of Health (NIH) 19923

Rotterdam 2003*

Androgen Excess Society (AES) 2006°

Definition

Requires both of:
+ Oligo or anovulationt
+ Clinical or biochemical signs of hyperandrogenism

Requires any two of three of:

+ Oligo or anovulationt

+ Clinical or biochemical signs of hyperandrogenism

+ Polycystic ovarian morphology on transvaginal ultrasound¥

Requires hirsutism and/or hyperandrogenism with either:
+ Oligo or anovulationt
Polycystic ovarian morphology on transvaginal ultrasound#

All criteria®™ state that other related anovulatory disorders and disorders of androgen excess require exclusion.

Oligo or anovulation is defined as cycles <21 days or >35 days.

¥Polycystic ovarian morphology is defined as =12 follicles 2-9 mm in diameter or ovarian volume >10 mL.
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who reported a diagnosis of PCOS in the original YFHI or Safe-D
questionnaires. This questionnaire included reproductive health
questions and explored the impact of a diagnosis of PCOS,
based on components of the PCOS Health-Related Quality of Life
Questionnaire (PCOS-Q).'? Another questionnaire, with only the
reproductive health questions, was sent to those who did not re-
port having PCOS. These questionnaires were pilot-tested on a
convenience sample of young women before submitting for eth-
ics approval.

Clinical measurements

After completing the original survey, participants were invited
to asite visitto measure weightand height using beam balance
(Colonial Weighing Australia Pty Ltd, Melbourne, Australia) and
stadiometer (Holtain Ltd, Crosswell, UK), respectively. Body
massindex(BMI)categoriesweredefinedasnormal(<24.9 kg/mz)
and overweight/obese (225 kg/m?). Waist and hip circum-
ferences were measured at the narrowest and widest
parts of the body,
measuring tape to the nearest half-centimetre. Categories

respectively, using a standard
for waist-hip (WH) ratio were defined as normal (<0.85)
(>0.85).
was measured using a sphygmomanometer (Vital Signs
Monitor from A&D Mercury Pty Ltd TM-2551 Vital Preset
Class, Melbourne, Australia). Hypertension was systolic
blood pressure =140 mmHg or diastolic blood pressure

290 mmHg.

and overweight/obese Sitting blood pressure

Laboratory measurements

Fasting blood samples were also collected at the site visit and
analysed in batches. Blood tests that relied on fasting measure-
ments were only included if the participant fasted overnight. The
ARCHITECT immunoassay (Abbott Diagnostics, Chicago, Illinois
USA), a chemiluminescent microparticle immunoassay, was used
for quantitative measurements of DHEAS (dehydroepiandros-
terone), SHBG (sex hormone binding globulin) and total testos-
terone. This assay released total testosterone from the binding
proteins and the total amount was measured. It is important to
note that from September 2015, blood samples were no longer
tested for testosterone or DHEAS so these results were available
for 84% (252/300) of the cohort.

Definitions

PCOS

To meet the NIH definition® of PCOS, participants needed to ex-
hibit both oligo/anovulation (based on length and regularity of
cycles) and biochemical (testosterone) or clinical (acne, hirsutism
and androgenic alopecia) hyperandrogenism.

Oligo/anovulation

Oligo/anovulation was defined as average cycle length <21 days
or >35days, or <8 cycles per year,® without taking hormonal
contraception.

Biochemical and clinical hyperandrogenism

Clinical hyperandrogenism was hirsutism (Ferriman-Gallwey (F-G)

Score'® »8, according to a given diagram'?),

presence of acne or
androgenic alopecia. No clinical examinations were undertaken
to confirm answers. Biochemical hyperandrogenism, based on
blood test results, was defined as the 95th percentile of serum
total testosterone concentration for the non-self-reported PCOS

population of women (2.2 nmol/L).

Pregnancies

A history of pregnancy, regardless of outcome.

Exclusion criteria

Participants were excluded if thyroid stimulating hormone (TSH)
was outside the reference range (0.35-4.94 mIU/L), had elevated
prolactin (>1120 mIU/L), or had reported other causes of oligo/
anovulation.>™®

Depression

Self-reported depression was determined by the answer ‘yes' to a
question in the original YFHI or Safe-D survey, or as determined
by Kessler Score." The Kessler Psychological Distress Scale (K10)
comprises ten questions about anxiety and depressive symptoms
experienced in the most recent four weeks.' A K10 score higher
than 20 indicates the presence of a mental health disorder.’®

Statistical analysis

STATA version 11.1 (StataCorp, College Station, TX, USA) was used
for data analysis. The answers to the supplementary question-
naires were manually checked and reviewed for errors, such as
apparent misunderstanding of the question.

For continuous variables, normality of data was ascertained
using the Shapiro-Wilk normality test. Data not normally distrib-
uted were presented as median (Quartile 1 (25th percentile) to
Quartile 3 (75th percentile)) for continuous data and n (%) for cat-
egorical data. Mann-Whitney U-tests were used to determine sig-
nificant differences between continuous variables. For categorical
variables, Fisher's exact and y? tests were used. A P-value of <0.05
defined statistical significance.

Multiple logistic regression assessed the relationship between
presence of PCOS and other variables.
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Thematic analysis, conducted on open questions from the
supplementary questionnaire, ascertained the main concerns re-
garding the impact of PCOS on participants’ wellbeing.

RESULTS

Study population

Baseline data were collected for 655 participants (Fig. 1). Of these,
490 (75%) consented to future studies and hence were eligible for
this sub-study of whom, 308/490 (63%) agreed to participate. After

Safe-D database YFHI database
(March 2016) (March 2016)
(n=403) (n=252)

8/308 (3%) were excluded due to abnormal blood tests, 300/308
(97%) remained. With regards to diagnostic criteria, 48/300 (16%)
reported menstrual irregularity in the preceding 12 months.
Hirsutism was present in 75/300 (25%), acne was reported in
184/300 (61%) and 36/300 (12%) reported androgenic alopecia.

Prevalence of PCOS according to the NIH
criteria and according to self-report

To determine the prevalence of PCOS by NIH criteria, we ex-
cluded participants who responded ‘unsure’ or ‘not applicable’

i

Participants with baseline
data
(n=655) Excluded due to no consent
. for future studies, withdrawn
»| from studies or did not fully
r 1 complete the original study
Eligible participants (n=165)
(n=490)
L 4
Three reminder emails
were sent 1 week apart
Did not respond after |e 5
AR Excluded fiue to high
(n=182) b prolactin levels
(n=3)
> Excluded due to
abnormal TSH levels
(n=5)
A A
Total participants without Total eligible participants
self-reported PCOS with self-reported PCOS
(n=277) (n=23)

:

Total eligible participants who
fully completed questionnaires
(n=300)

FIGURE 1 Flowchart outlining responses from study cohort.
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TABLE 2 Characteristics of participants with PCOS based on the NIH criteria compared with those who did not fulfil the NIH criteria

Variable

Study
YFHI
Safe-D

Age at recruitment (years), median (IQR)

Age at recruitment (years)

16-20

21-25
BMI#, median (IQR)
BMI#

>25
Seifat,8, median (IQR)
Seifa quartilet,8
Lowest
Highest
Current smoker#
Yes
No
WH ratio¥, median (IQR)
F-G score, median (IQR)
Androgenic alopecia
Yes
No
Presence of acne
Yes
No
Severity of acne
Mild

Moderate/severe

Current hormonal contraceptive use

Yes
No

Testosterone (nmol/L)*, median (IQR)

DHEAS (umol/L)¥, median (IQR)

SHBG (nmol/L)$, median (IQR)

Fasting insulin (mIU/L)%,9,11, median (IQR)

Fasting G:l ratio (mg/100 000 U)%,9,7t, median (IQR)
Fasting cholesterol (mmol/L)$,9,1T, median (IQR)
Fasting triglycerides (mmol/L)$,9|, Tt median (IQR)
Fasting LDL (mmol/L)%,9, T median (IQR)

Fasting HDL (mmol/L)%,9], T median (IQR)

Reported depression
Yes
No

Unsure

Did not fulfil NIH criteria for
PCOS (n = 223) n (%)

59 (26)
164 (74)
22 (21-24)

54 (24)
169 (76)
22.9(21.1-25.5)

156 (71)
65 (29)
63 (28-86)

34(17)
161 (83)

19 (10)
166 (90)
0.78 (0.75-0.83)
4(2-7)

27 (12)
196 (88)

128 (57)
95 (43)

52 (43)
74 (59)

137 (61)
86 (39)
1.1 (0.9-1.6)
7.1 (5.2-9.6)
81 (49-131)
8.4 (6.2-10.4)
10.0(7.9-13.3)
4.6 (4.0-5.3)
0.8 (0.6-1.2)
2.7 (2.2-3.2)
1.5(1.3-1.7)

61(27)
155 (70)
7 (3)

Fulfilled NIH criteria for
PCOS (n =31) n (%)

7 (23)
24.(77)
22 (20-24)

9 (29)
22(71)
23.2(20.5-27.4)

20 (65)
11 (35)
74 (49-90)

8 (28)
21(72)

1(4)
27 (96)
0.78 (0.75-0.82)
6 (2-9)

7 (23)
24.(77)

26 (84)
5(16)

13 (52)
12 (48)

14 (45)
17 (55)
1.3(0.9-1.8)
7.6 (6.0-10.4)
59 (49-106)
7.5(4.9-12.4)
10.0 (6.4-15.3)
4.7 (4.2-5.2)
0.8 (0.6-1.1)
2.8 (2.0-3.1)
1.6 (1.2-2.0)

11 (35)
19 (61)
1(3)

P valuet

0.83

0.85

0.66

0.79

0.53

0.76
0.21

0.48

0.96
0.09

0.15

0.005*

0.38

0.12

0.30
0.53
0.25
0.56
0.99
0.90
0.49
0.75
0.23

0.39

(Continues)
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TABLE 2 (Continued)
Did not fulfil NIH criteria for Fulfilled NIH criteria for
Variable PCOS (n = 223) n (%) PCOS (n = 31) n (%) P valuet
Kessler score (K10)+
<20 181 (81) 27 (87) 0.62
>20 42 (19) 4(13)
Measured hypertension#
Yes 9 (4) 2(7) 0.63
No 214 (96) 28 (93)
Reported hyperlipidaemia
Yes 3(1) 2 (6) 0.12
No 217 (98) 29 (94)
Unsure 3(1) 0(0)
Reported heart disease or defect
Yes 5(2) 1(3) 0.54
No 218 (98) 29 (94)
Unsure 0(0) 103)
History of pregnancy* 0.70
Yes 17 (10) 1(5)
No 147 (90) 19 (95)
Number of miscarriagest
0 6 (50) 0(0) No P-value
>1 6 (50) 0(0)
Number of terminations or abortions#
0 8(67) 0(0) No P-value
>1 4(33) 0(0)

tP-values were determined using Fisher's exact or y% P-value <0.05 was determined statistically significant.

$Missing data.

8Based on postal area code. Deciles are rankings within Victoria, Australia. The lowest 10% of areas are assigned a decile number of 1 and the
highest 10% of areas are given a decile number of 10. Decile 1 is the most disadvantaged relative to the other deciles.

§IExcluded participants who did not fast at time of blood test.
tTExcluded two participants as it is unknown if participant had fasted.

$+Only used participants age >18 years as a greater number of younger participants (16-17 years) were recruited in Safe-D study than YFHI study.
BMI, body mass index; DHEAS, dehydroepiandrosterone; F-G score, Ferriman-Gallwey Score; G:l, glucose to insulin; HDL, high density lipoprotein;
LDL, low density lipoprotein; PCOS, polycystic ovarian syndrome; Seifa, Socio-Economic Indexes for Areas; SHBG, sex hormone binding globulin;
WH, waist-hip; YFHI, Young Female Health Initiative. Interquartile range (IQR) is quartile 1 (25th percentile) to quartile 3 (75th percentile).

*p-value<= 0.05

to menstrual cycle questions (40/300, 13%) and those who ap-
peared to have misunderstood the question (6/300, 2%) (eg had
answered five days for average number of days from day one
of one period to day one of the next period). Finally, there were
254 (85%) participants eligible for evaluation. Of these, 31 par-
ticipants fulfilled the NIH criteria for PCOS, a prevalence of 12%.

Eight percent (23/300) self-reported PCOS and 277/300 (92%)
did not. Only 8/23 (35%) of those with self-reported PCOS fulfilled
the NIH criteria for PCOS.

Differences between participants who fulfilled
NIH criteria and those who did not fulfil criteria

When comparing comorbidities, only the presence of acne
was significantly greater in those who fulfilled the NIH criteria

(n =254,84% vs 57%, P = 0.005) compared to those who did not.
There were no other statistically significant differences in demo-
graphic or metabolic risk factors between the groups (Table 2).

Differences between participants who
self-reported PCOS and those who did not
self-report PCOS

There were no significant differences in demographics be-
tween those who self-reported PCOS and those who did not
(Table 3). Serum testosterone levels were significantly greater
in the self-reported PCOS group (1.5 nmol/L (1.3-1.8)), com-
pared with the non-self-reported PCOS group (1.1 nmol/L (0.8-
1.5), P =0.005). Those with self-reported PCOS appear more
likely to be overweight/obese (n =297, 48% vs 28%, P = 0.05),
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TABLE 3 Characteristics of participants with non-self-reported PCOS and self-reported PCOS

Variable

Study
YFHI
Safe-D

Age at recruitment (years), median (IQR)

Age at recruitment (years)
16-20
21-25

BMI#, median (IQR)

BMI#

>25
Seifa¥,§, median (IQR)
Seifa quartilet,8
Lowest
Highest
Current smoker#
Yes
No
WH ratio¥, median (IQR)
F-G score, median (IQR)
Androgenic alopecia
Yes
No
Presence of acne
Yes
No
Severity of acne
Mild
Moderate/severe

Unsure

Current hormonal contraceptive use

Yes
No

Testosterone (nmol/L)%, median (IQR)

DHEAS (umol/L)$, median (IQR)

SHBG (nmol/L)¥, median (IQR)

Fasting insulin (mIU/L)+, 9,1, median (IQR)

Fasting G:I ratio (mg/100 000 U)%,9,71, median (IQR)
Fasting cholesterol (mmol/L)#,11, median (IQR)
Fasting triglycerides (mmol/L)#,11, median (IQR)
Fasting LDL (mmol/L)#,11, median (IQR)

Fasting HDL (mmol/L)#,11, median (IQR)

Reported depression
Yes
No

Unsure

Non-self-reported PCOS
(n =277) n (%)

71 (26)
206 (74)
23 (21-24)

66 (24)
211 (76)
22.8 (20.9-25.3)

196 (72)
78 (28)
69 (37-86)

46 (19)
198 (81)

25(11)
209 (89)
0.79 (0.75-0.83)
4(2-7)

31(11)
246 (89)

169 (61)
108 (39)

73 (44)
93 (56)
1(<1)

179 (65)
98 (35)
1.1(0.8-1.5)
7.1 (5.2-9.4)

80.7 (50-131)
8.2 (6.0-10.3)

10.0 (8.0-13.6)
4.6 (4.1-5.3)
0.8 (0.6-1.2)
2.7 (2.2-3.2)
1.5(1.3-1.7)

72 (26)
196 (71)
9 (3)

Self-reported PCOS
(n =23) n (%)

5(22)
18 (78)
22 (21-23)

5(22)
18 (78)
24.2 (20.6-31.8)

12 (52)
11 (48)
59 (27-78)

4(19)
17 (81)

0(0)
19 (100)
0.82(0.77-0.88)
5(3-10)

5(22)
18 (78)

15 (65)
8 (35)

5(33)
10 (67)
0(0)

15 (65)

8 (35)
1.5(1.3-1.8)
6.4 (5.0-8.9)

89.5(37-214)

10.1 (6.9-13.2)
8.2 (5.8-12.5)
4.7 (4.1-5.3)
1.0 (0.7-1.5)
2.9 (2.0-3.2)
1.4(1.2-1.8)

12(52)
10 (44)
1(4)

P-valuet

0.81

0.24

1.00

0.08

*

0.05

0.16

1.00

0.23

0.04*
0.22

0.17

0.83

0.59

1.00

0.005*
0.56
1.00
0.03*
0.06
0.73
0.11
0.82
0.51

0.006*

(Continues)
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TABLE 3 (Continued)

Non-self-reported PCOS

Self-reported PCOS

Variable (n =277) n (%) (n =23) n (%) P-valuet

Kessler scoret#
<20 227 (82) 21(91) 0.39
>20 50 (18) 2(9)

Measured hypertension#
Yes 10 (4) 2(9) 0.22
No 267 (96) 20(91)

Reported hyperlipidaemia
Yes 5(2) 2(9) 0.09
No 269 (97) 21(91)
Unsure 3(1) 0(0)

Reported heart disease or defect
Yes 7(2) 0(0) 1.00
No 269 (97) 23(100)
Unsure (1) 0(0)

History of pregnancy*
Yes 14 (7) 5 (26) 0.01*
No 189 (93) 14 (74)

Number of miscarriagest
0 7 (78) 0(0) 0.02*
>1 2(22) 4(100)

Number of terminations or abortions#
0 0 (44) 4(100) 0.11
>1 5 (56) 0(0)

tP-values were determined using Fisher's exact, ¥? or Mann-Whitney U-test; P-value < 0.05 was determined statistically significant.

$Missing data, values may not add up to 100%.

§Based on postal area code. Deciles are rankings within Victoria, Australia. The lowest 10% areas are assigned a decile number of 1 and the highest
10% of areas are given a decile number of 10. Decile 1 is the most disadvantaged relative to the other deciles.

§|Excluded participants who did not fast at time of blood test.

TtExcluded three participants as it is unknown whether participant had fasted.

$+Only used participants age >18 years as a greater number of younger participants (16-17 years) were recruited in Safe-D study than YFHI study.
BMI, body mass index; DHEAS, dehydroepiandrosterone; F-G score, Ferriman-Gallwey Score; G:l, glucose to insulin; HDL, high density lipoprotein;
LDL, low density lipoprotein; PCOS, polycystic ovarian syndrome; Seifa, Socio-Economic Indexes for Areas; SHBG, sex hormone binding globulin;

WH, waist-hip; YFHI, Young Female Health Initiative. Interquartile range (IQR) is quartile 1 (25th percentile) to quartile 3 (75th percentile).

*p-value<= 0.05

have a higher WH ratio (0.82 (0.77-0.88) vs 0.79 (0.75-0.83),
P =0.04) and higher fasting insulin (10.1 (6.9-13.2) vs 8.2
(6.0-10.3), P =0.03). They also were more likely to self-report
a history of depression (n = 300, 52% vs 26% P = 0.006), history
of pregnancy (n =222, 26% vs 7%, P=0.01) and a history of
miscarriage (n = 13, 100% vs 22%, P = 0.02). Using multivariable
logistic regression analyses, we found that self-reported PCOS
was positively associated with reported depression and a his-
tory of pregnancy (Table 4).

Differences between participants who self-
reported PCOS and those who did not self-report
PCOS if they met the NIH criteria (n = 31)

Among the 31 participants who fulfilled the NIH criteria for
PCOS, 8/31 (26%) self-reported PCOS and 23/31 (74%) did

not. When comparing these two groups, there were signifi-
cant differences in current contraceptive use (88% vs 30%,
P =0.01), fasting G:l (glucose :insulin) ratio (4.9 (0.9-6.0) vs
10.0 (7.8-15.4), P = 0.02) and measured hypertension (38% vs
5%, P = 0.05; Table 5).

Qualitative analysis on the impact of self-reported
PCOS on wellbeing

Among those who self-reported PCOS, 65% (15/23) were
unhappy or worried about their diagnosis. ‘Other’ reactions
included ‘depressed’, ‘upset’ or ‘understanding. Seventy-
two percent (13/18) reported potential infertility was the
most distressing aspect of PCOS. Twenty-eight percent (5/18)
did not answer this question. Finally, 50% (11/23) were afraid
they could not have children. ‘Other’ responses included ‘angry
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TABLE 4 Factors associated with self-reported PCOS on
multivariate analysis

Univariable Multivariablet
OR (95% CI) P-value  OR (95% Cl) P-value
Study
YFHI 1.0 0.68
Safe-D 1.2 -
Age (years)
16-20 1.0 0.82 1.0 0.97
21-25 1.1(0.4-3.2) 0.9(0.3-3.7)
BMI
<25 1.0 0.06
225 2.3(1.0-5.4) -
Fasting insulin
<15 1.0 0.70
>15 1.2 (0.4-4.6) -
Reported depression
No 1.0 0.008 1.0 0.09
Yes 3.3(1.4-7.9) 2.2 (0.9-6.0)
History of pregnancy
No 1.0 0.008 1.0 0.03
Yes 4.8 (1.5-15.3) 3.9(1.2-13.3)

"Multivariable analyses were adjusted for all other variables in the col-
umn. Variables with a P-value <0.05 were adjusted for in the multivari-
able models. The multivariable analysis included 214 observations and
the pseudo-r? was 0.065.

BMI, body mass index; PCOS, polycystic ovarian syndrome; YFHI,
young female health initiative.

that | can't fall pregnant without medication’, ‘concerned it will
be difficult’ and ‘I've had miscarriages before so | wonder if
PCOS has anything to do with it. It is emotionally exhausting
to think about'.

We asked participants to make some general comments about
their experience with PCOS. Some examples included ‘was a very
long time trying to conceive which was depressing but eventually
happened’, ‘I thought my fertility was sub average - but | have
conceived very easily twice’, ‘| have learnt the hard way that not
all women are as infertile as they might be told’ and ‘Although
doctors have said that it's very unlikely that Il become pregnant
without intervention, I'm currently 34 weeks pregnant with no
fertility assistance. | think doctors should be careful of the infor-
mation they provide to clients as this diagnosis caused me a lot of
depression and anxiety'.

DISCUSSION

Using the NIH criteria, the prevalence of PCOS in our cohort of
young females aged 16-29 was 12%. There were more comor-
bidities in those with self-reported PCOS than those without

self-reported PCOS, and the most concerning aspect for partici-
pants with a diagnosis of PCOS was the possibility of infertility.

Our prevalence estimate was greater than determined by
Musmar et al."” (7.3%), who recruited a similar age group, but
was within the range when compared to other Australian studies
(16.9%,"® 8.7%,° 3.1%"° and 15.3%).

The difference in prevalence estimates can be partly at-
tributed to the way the diagnostic criteria are applied.?’ Some
researchers have published narrower cut-offs for oligo/anovu-
lation, with only >35 days?® or only <8 cycles per year.'”” We
determined clinical hyperandrogenism on self-reported acne,
which was common, thus potentially increasing the diagnosis of
PCOS in our cohort; hirsutism, which was subjectively assessed
and could have been over- or underestimated; and self-reported
androgenic alopecia, which was not assessed in many previous
studies.””"2® For testosterone, the 95th percentile of the non-
PCOS group was often the cut-off. However, this value differed
greatly between papers (range 2.4 nmol/L'7-4.5 nmol/L'®). In our
study, the 95th percentile was lower than this range (2.2 nmo-
I/L), potentially increasing the number of participants who ful-
filled the criteria. Therefore, we recommend the development of
standardised criteria with set parameters that allow comparison
between populations. Furthermore, diagnosing adolescents with
PCOS is challenging because symptoms overlap with normal pu-
bertal development.?' Consequently, there is a greater probabil-
ity of incorrect diagnosis.

There were no differences in comorbidities in women of this
age, whether they met the NIH criteria or not (Table 2). While
there appeared to be some differences on those diagnosed by
self-report versus those not diagnosed, the psychological comor-
bidity appeared to be significant in those who self-reported a di-
agnosis (Table 3). Thus, correct diagnosis of PCOS and the way it is
conveyed to young women is critical to their mental and physical
wellbeing.

We discovered that the three most common reactions to a
diagnosis of PCOS were ‘unhappy or worried’, ‘scared’ and ‘con-
fused’. Those confused about the diagnosis reported that doctors
did not explain PCOS properly. Similarly, Trent et a/.? determined
that more than 50% of adolescent girls described PCOS nega-
tively, despite only a fraction understanding their illness. In our
study, 72% (13/18) claimed fear of infertility was the most distress-
ing aspect of PCOS, a similar result to other papers.?? Menstrual
dysfunction?*24 2324 were also implicated, but possi-
ble infertility was the most common feature that reduced health-
related quality of life®.

and hirsutism

In our study, over 50% in the self-reported PCOS group were
afraid they could not have children. Despite pregnancy rates being
higher in this group (Table 3), most still believed their fertility was
reduced. Misinformation regarding fertility in this age group leads
to unnecessary distress and anxiety.”?> Young women must be in-
formed that PCOS is a manageable condition and that reproductive
health can be optimised with appropriate medications and lifestyle
factors. Providing comprehensive information and having open
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TABLE 5 Characteristics of participants who fulfilled the NIH criteria and have self-reported PCOS compared with those who fulfilled
the NIH criteria but did not self-report PCOS

Met NIH criteria and

Met NIH criteria but did not self-reported PCOS (n = 8)

Variable self-report PCOS (n = 23) n (%) n (%) P-valuet
Study
YFHI 4(17) 3(38) 0.36
Safe-D 19 (83) 5 (63)
Age at recruitment (years), median (IQR) 23 (20-25) 21 (19-23) 0.36
Age at recruitment (years)
16-20 6 (26) 3(38) 0.66
21-25 17 (74) 5 (62)
BMI+, median (IQR) 22.1(20.5-26.6) 25.2(21.8-33.8) 0.26
BMI$
<25 16 (70) 4 (50) 0.41
>25 7 (30) 4(50)
Seifat,8, median (IQR) 72 (31-94) 31 (8-58) 0.06
Seifa quartilet,8
Lowest 5(24) 3(38) 0.65
Highest 16 (76) 5(62)
Current smoker#
Yes 19 (95) 0(0) 0.71
No 1(5) 8 (100)
WH ratiot, median (IQR) 0.78 (0.75-0.81) 0.80 (0.76-0.82) 0.53
F-G score, median (IQR) 6 (2-9) 6 (4-11) 0.59
Androgenic alopecia
Yes 4(17) 3(38) 0.36
No 19 (83) 5(62)
Presence of acne
Yes 18(78) 8(100) 0.23
No 5(22) 0(0)
Severity of acne
Mild 10 (59) 3(38) 0.41
Moderate/severe 7 (41) 4 (50)
Unsure 0(0) 1(12)
Current hormonal contraceptive use
Yes 7 (30) 7 (88) 0.01*
No 16 (70) 1(12)
Testosterone (nmol/L)*, median (IQR) 1.1 (0.9-1.5) 1.7 (1.4-1.9) 0.11
DHEAS (nmol/L)$, median (IQR) 7.7 (5.2-10.4) 7.1 (6.3-9.8) 0.89
SHBG (umol/L)¥, median (IQR) 59 (48-95) 78 (35.5-166) 0.96
Fasting insulin (mIU/L)+,9], 11, median (IQR) 7.2 (4.9-9.1) 13.8 (7.3-26.0) 0.06
Fasting G:| ratio (mg/100 000 U)#,9],71, median (IQR) 10.0 (7.8-15.4) 4.1 (0.9-6.0) 0.02*
Fasting cholesterol (mmol/L)$,11, median (IQR) 4.7 (4.2-5.1) 4.7 (4.1-5.2) 0.11
Fasting triglycerides (mmol/L)#,1T, median (IQR) 0.8 (0.5-1.0) 0.9 (0.8-1.4) 0.20
Fasting LDL (mmol/L)$, 11, median (IQR) 2.6(2.1-3.2) 2.9(1.9-3.2) 0.95
Fasting HDL (mmol/L)$,T1, median (IQR) 1.7 (1.2-2.0) 1.4 (1.2-1.9) 0.59

(Continues)
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TABLE 5 (Continued)
Met NIH criteria and
Met NIH criteria but did not self-reported PCOS (n = 8)
Variable self-report PCOS (n = 23) n (%) n (%) P-valuet
Reported depression
Yes 17 (74) 2 (25) 0.07
No 6 (26) 5(63)
Unsure 0(0) 1(12)
Kessler scoret
<20 19 (83) 8 (100) 0.55
>20 4(17) 0(0)
Measured hypertension#
Yes 1(5) 3(38) 0.05*
No 21 (95) 5(62)
Reported hyperlipidaemia
Yes 1(4) 1(12) 0.46
No 22 (96) 7 (88)
Unsure 0(0) 0(0)
Reported heart disease or defect
Yes 1(4) 0(0) 1.00
No 21(92) 8 (100)
Unsure 1(4) 0(0)
History of pregnancy#
Yes 1(7) 0(0) 1.00
No 14 (93) 5(100)
Number of miscarriagest
0 4 (100) 1(100) =
>1 0(0) 0(0)
Number of terminations or abortionst
0 4 (100) 1(100) -
>1 0(0) 0(0)

tP-values were determined using Fisher's exact, ¥*> or Mann-Whitney U-test; P-value <0.05 was determined statistically significant.

$Missing data, values may not add up to 100%.

§Based on postal area code. Deciles are rankings within Victoria, Australia. The lowest 10% areas are assigned a decile number of 1 and the highest
10% of areas are given a decile number of 10. Decile 1 is the most disadvantaged relative to the other deciles.

9 Excluded participants who did not fast at time of blood test.

ttExcluded three participants as it is unknown whether participant had fasted.

$+Only used participants age >18 years as a greater number of younger participants (16-17 years) were recruited in Safe-D study than YFHI study.
BMI, body mass index; DHEAS, dehydroepiandrosterone; F-G score, Ferriman-Gallwey Score; G:l, glucose to insulin; HDL, high density lipoprotein;
LDL, low density lipoprotein; PCOS, polycystic ovarian syndrome; Seifa, Socio-Economic Indexes for Areas; SHBG, sex hormone binding globulin;

WH, waist-hip; YFHI, Young Female Health Initiative. Interquartile range (IQR) is quartile 1 (25th percentile) to quartile 3 (75th percentile).

*p-value<= 0.05

discussions about fertility concerns are important parts of man-
aging PCOS.?> These concerns should not be neglected because
of age as these concerns appear to rise as early as adolescence.?

To the best of our knowledge, this is the only Australian
study of PCOS in which young adult women, a population under-
represented in the literature, were recruited. This was an import-
ant group to consider as major health and lifestyle decisions are
made at this age. Additionally, our sample was representative of
16-29-year-olds in Australia when compared with demographics
from the Australian census data.'®

There were some methodological limitations to this study.
First, we applied one of three established sets of criteria (NIH) to
diagnose PCOS as the other two criteria (Rotterdam and AES) re-
quire transvaginal ultrasound, to which we did not have access for
this study. Second, site visits for five participants were completed
up to four years before the supplementary questionnaire was
answered. Therefore, these anthropometric data may not be re-
flective of a participant's current body composition. Additionally,
self-reported PCOS was not confirmed with medical records.
Serum androgen levels were available in most (84%) but not all
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participants, limiting the utility of applying the NIH diagnostic cri-
teria. Finally, we had a relatively small sample size compared to
other prevalence studies. With a larger sample size, we may have
more power to detect significant associations.

In conclusion, the prevalence of PCOS in this sample using NIH
criteria was 12%. There is a great deal of variability in diagnostic
criteria between studies, which makes it difficult to calculate and
compare prevalence values. This is important for clinicians to rec-
ognise as they may be potentially over-diagnosing PCOS in young
women, contributing to unnecessary and unwarranted fears of
complications, particularly infertility.
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