
ORIGINAL ARTICLE Psychology and counselling

Young women’s psychological distress
after a diagnosis of polycystic ovary
syndrome or endometriosis
I.J. Rowlands1,*, H. Teede2,3, J. Lucke4, A.J. Dobson1, and G.D. Mishra1

1Centre for Longitudinal and Life Course Research, School of Public Health, The University of Queensland, Herston, QLD 4006, Australia
2Monash Centre for Health Research and Implementation, School of Public Health and Preventive Medicine, Monash University, Locked Bag 29,
Clayton, VIC 3168, Australia 3Diabetes and Endocrinology Unit, Monash Health, Locked Bag 29, Clayton, VIC 3168, Australia 4Australian
Research Centre in Sex, Health and Society, School of Psychology and Public Health, La Trobe University, Melbourne, VIC 3000, Australia

*Correspondence address. Tel: +61-7-3365-5598, E-mail: i.rowlands@uq.edu.au

Submitted on November 26, 2015; resubmitted on June 9, 2016; accepted on June 16, 2016

study question: Do young women with polycystic ovary syndrome (PCOS) or endometriosis report more psychological distress than
their peers without a history of these conditions?

summaryanswer: Youngwomen (aged 18–23 years) with PCOS orendometriosis had a greater riskof moderate to severepsychological
distress than women without a history of these conditions.

what is known already: Psychological distress appears common among women with PCOS and endometriosis. However, popu-
lation-based studies that examine the psychological outcomes for adolescents and young women are generally absent from the literature.

study design, size, duration: This is a secondary analysis of data collected from 17 015 young, Australian women participating in a
national, longitudinal cohort study. Women were first surveyed in 2012–2013 when they were aged 18–23 years. In 2014, women completed the
second survey when they were aged 19–24 years and 11324 (67%) women responded.

participants/materials, setting, methods: We analysed data from 11 238 women who participated in both Surveys 1 and
2 and who responded to questions about PCOS and endometriosis. Using logistic regression, we compared the odds of moderate to severe psy-
chological distress at Surveys 1 and 2 for women reporting a recent diagnosis (within the last 12 months) of PCOS or endometriosis and women
with a pre-existing diagnosis, with that for women without a history of these conditions.

main results and the role of chance: At Survey 2, around 60% of women reporting a diagnosis of PCOS or endometriosis had
moderate to severe levels of psychological distress. Compared to women without a history of these conditions, the odds of moderate to severe
psychological distress at Survey 2 were significantly higher for women recently diagnosed with PCOS [Adjusted Odds Ratio (AOR) ¼ 1.62, 95%
CI ¼ 1.21–2.18] or endometriosis (AOR¼ 1.77; 95% CI ¼ 1.20–2.63) and for women with a pre-existing diagnosis of PCOS (AOR ¼ 1.57,
95% CI ¼ 1.30–1.89) or endometriosis (AOR ¼ 1.61; 95% CI ¼ 1.26–2.06). Women recently diagnosed with PCOS or endometriosis also
had a greater likelihood of moderate to severe distress in the year prior to their diagnosis. The association between PCOS and psychological dis-
tress was attenuated when adjusting for BMI, but hormonal contraceptive use did not attenuate the risk of distress among the women with PCOS
or endometriosis.

limitations, reasons for caution: All datawere self-reported and, therefore, the diagnoses of PCOS orendometriosis were not
confirmed by a medical practitioner.

wider implications of the findings: Health professionals should be aware of the potential psychosocial and healthcare needs
among young women with these conditions, particularly women with PCOS who are obese. While hormonal contraceptives may help to regulate
the hormonal aspects of these conditions, they do not appear to reducewomen’s psychological distress. Because psychological distress among the
young women in this study remained elevated even after diagnosis, this supports the need for multidisciplinary health care to help women adjust to
their diagnosis and treatment regimens and facilitate positive, long-term mental health outcomes. Future research that examines medical and psy-
chosocial sources of distress for young women with PCOS and endometriosis is needed.
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Introduction
Polycystic ovary syndrome (PCOS) and endometriosis are common
conditions and are clinically diagnosed in around 15–20% (Sirmans
and Pate, 2013; Lauritsen et al., 2014) and 10–13% of women, respect-
ively (Vigano et al., 2004; Crosignani et al., 2006; Abbas et al., 2012).
PCOS and endometriosis are clinically distinct conditions; however,
both are associated with extensive physical symptoms and both have sig-
nificant psychological sequelae. These symptoms typically emerge during
adolescence; women with PCOS often experience hormonal and meta-
bolic problems (e.g. irregular periods, hirsutism, acne, fatigue, weight
gain) (Teede et al., 2010; Sirmans and Pate, 2013), while menstrual dis-
turbances (e.g. severe pain, irregular and heavy menstrual bleeding)
and gastrointestinal/urinary problems are more prominent in women
with endometriosis (Culley et al., 2013; De Graaff et al., 2013; Young
et al., 2015). Hormonal contraceptives are often used to manage symp-
toms but do not always provide complete symptom relief, and other
medicines may not be safe for long-term use (Crosignani et al., 2006). In-
vasive gynaecological surgery may be necessary for women who have
endometriosis. While the physical symptoms are a common focus in re-
search and practice, there are also significant, long-term psychosocial
consequences for women.

PCOS and endometriosis can adversely affect women’s lives in differ-
ent, but also similar ways. PCOS can raise concerns about femininity and
body image (Moran et al., 2010; Teede et al., 2010). Pelvic pain among
women with endometriosis may impair their social, educational and em-
ployment opportunities (Nnoaham et al., 2011; Young et al., 2015). Both
conditions can hinder women’s sexual relationships, raise concerns
about infertility and reduce overall quality of life (Moran et al., 2010;
Teede et al., 2010; Bazarganipour et al., 2013; Culley et al., 2013; De
Graaff et al., 2013; Young et al., 2015). Although several studies describe
the social and psychological impact of PCOS and endometriosis (Benson
et al., 2009; Deeks et al., 2011; Dokras et al., 2011; Culley et al., 2013;
Hart and Doherty, 2015; Young et al., 2015), most focus on women in
their thirties, which excludes the experiences of young women in adoles-
cence and early adulthood. Of the few studies that have examined the
psychological outcomes among younger women (,25 years), most
relate to PCOS, and studies with women who have endometriosis are
generally absent from the literature. Further, results are conflicting; al-
though one study reported that being younger was associated with
more symptoms of depression among women with PCOS (Deeks
et al., 2011), a study with adolescents did not find an increased risk of de-
pression among girls with PCOS relative to their peers without PCOS
(Milsom et al., 2013). Because young adulthood is associated with the
emergence of mental health problems, there is a need for large-scale re-
search that examines the extent of mental health issues among young
women who have PCOS and endometriosis relative to their peers
without these conditions.

This paper uses data from the first two waves of a national, longitudinal
cohort study of young Australian women aged 18–23 years to compare

levels of psychological distress among women reporting PCOS or endo-
metriosis to women reporting no history of these conditions. We also
compare levels of distress among women reporting a recent diagnosis
of PCOS or endometriosis with those among women reporting a pre-
existing history of PCOS or endometriosis and examine whether there
are changes in women’s distress over a 12-month period.

Materials and Methods
The Australian Longitudinal Study on Women’s Health (ALSWH) is a nation-
al study focusing on the biological, psychological, social and economic factors
relevant to women’s health (Lee et al., 2005). The original three cohorts of
Australian women, who were aged 18–23 years, 45–50 years and 70–75
years when the project began in 1996, are sent self-report surveys on a trien-
nial basis to explore their health and well-being (Lee et al., 2005; Dobson
et al., 2015).

In 2012–2013, ALSWH recruited a new cohort of young women born in
1989–1995 and aged 18–23 years when they were first surveyed. Participants
were recruited through conventional means (e.g. magazine advertising) and
online social media (e.g. Facebook) and completed a web-based survey
similar to previous ALSWH surveys (full details reported elsewhere) (Mishra
et al., 2014; Loxton et al., 2015). Women were eligible if they lived in Australia
and had a valid Medicare (the universal national health insurance scheme)
number and if they consented to linking survey data with administrative
health data. Further details of the survey methodology are available from the
study website (Australian Longitudinal Study on Women’s Health (ALSWH)).

Ethics statement
Informed participant consent was implied by survey initiation and provision of
contact details and Medicare number to facilitate data linkage. Datawere sent
to the Australian Department of Human Services to verify participants’ Medi-
care numbers and personal details. All study methods, including the consent
procedures, were approved by the Human Research Ethics Committees of
the University of Newcastle, the University of Queensland, the Australian
Department of Human Services and the Australian Department of Health.

Participants
A total of 17 015 young women born in 1989–1995 completed the first
survey in 2012–2013 when they were aged 18–23 years. In 2014, these
women were asked to complete the second survey when they were aged
19–24 years and 11 324 (67%) women responded. Women who responded
to the follow-up survey were more likely to be older, not married, better edu-
cated and have no children compared with non-respondents (all P , 0.05).
Participants who did not respond to the questions about PCOS or endomet-
riosis atboth Survey 1 and Survey 2 (n ¼ 86) wereexcluded, leaving data from
11 238 women available for analysis.

Measures
Psychological distress
Psychological distress was assessed using the validated Kessler 10 (K-10)
scale. This is a 10-item scale measuring symptoms of distress in the past 4
weeks on a five-point scale ranging from ‘None of the time’ to ‘All of the
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time’. The scale has a theoretical range from 10 to 50 and lower scores indi-
cate better functioning. Scores ranging from 22 to 29 and above 29 are indi-
cative of high and very high levels of distress, respectively (Slade et al., 2011),
and suggest moderate to severe depression and/or anxiety (Kessler et al.,
2003). In this study, women scoring 22 and above were classified as having
moderate to severe psychological distress and women scoring below 22
were classified as having mild or no distress. A US study with a general popu-
lation sample of adults reported that the K-10 scale had high internal consist-
ency (Cronbach’s alpha ¼ 0.93) (Kessler et al., 2003), which was also found
in our study with young women (Survey 1 Cronbach’s alpha ¼ 0.92; Survey 2
Cronbach’s alpha ¼ 0.93). The K-10 is able to distinguish between people
with, and without, serious mental health conditions (Kessler et al., 2003)
and is widely used as a measure of distress in several international health
surveys (Kessler et al., 2002; Furukawa et al., 2003) and in general medical set-
tings (Kessler et al., 2002).

Diagnosis of PCOS or endometriosis
Women were asked, ‘Have you ever been diagnosed or treated for?’ and
chose from a list of 11 health conditions including PCOS and endometriosis
at each survey. A transition variable was created for each condition to identify
women who had been recently diagnosed with PCOS or endometriosis.
Based on the timing and consistency of the first reported diagnosis,
women’s responses were coded as: ‘No-No’ (women who had never
been diagnosed or treated for PCOS or endometriosis at either survey),
‘Yes-Yes’ (women who first reported a diagnosis at Survey 1 and re-reported
at Survey 2), ‘No-Yes’ (women who first reported a diagnosis at Survey 2) and
‘Yes-No’ (women who first reported a diagnosis at Survey 1 but did not
re-report at Survey 2).

Covariates
At each survey, sociodemographic information was collected including: age
(in years); area of residence based on an index of distance to the nearest
urban centre (major cities, regional/remote) (Australian Institute of Health
and Welfare (AIHW), 2004); highest level of education (less than year 12,
year 12 or equivalent, certificate/diploma, university degree); ability to
manage on income (easy/not too bad, difficult some of the time, difficult
all of time/impossible); current relationship status (single, married/de
facto) and parity (none, ≥1). BMI (kg/m2) was calculated using women’s self-
reported weight and height, and categorized as underweight/normal weight
(,25 kg/m2), overweight (25–29.9 kg/m2), obese (≥30 kg/m2). Women
also reported doctor diagnoses of chronic health conditions (e.g. diabetes,
heart disease, hypertension and cancer). Women were also asked about
contraceptive use the last time they had vaginal sex and chose from a list of
five options: condoms, the pill, Implanon, Mirena, no contraception.
Women could also state other forms of contraception used. Only women
using hormonal contraceptives (e.g. injection, vaginal ring) were categorized
as being hormonal contraceptive users. Women also reported the frequency
of menstrual symptoms (premenstrual tension, heavy periods, severe period
pain, irregular periods) in the last 12 months. Women reporting symptoms
‘often’ were categorized as experiencing these symptoms.

Statistical analysis
An exploratory analysis was conducted to examine the proportion of women
who reported a diagnosis of PCOS or endometriosis at each survey and the
timing of the first reported diagnosis. We then examined differences in socio-
demographic and reproductive variables at Survey 1 among women accord-
ing to the timing of their diagnosis of PCOS or endometriosis usingx2 tests for
categorical variables. The association between PCOS or endometriosis and
the presence of moderate to severe psychological distress at Surveys 1 and 2
was examined using logistic regression. Potential confounding variables mea-
sured at Survey 1 were added to the models in blocks to assess their

contribution to psychological distress at Surveys 1 and 2: sociodemographic
variables (age, marital status, education, ability to manage on income, area of
residence, parity), followed by BMI category (kg/m2) and chronic conditions,
and then contraceptive use. Longitudinal logistic regressionmodels using gen-
eralized estimating equations were used to assess the association between
PCOS or endometriosis and changes in psychological distress adjusting for
age, marital status, education, ability to manage on income, area of residence,
parity, BMI and contraceptive use. All statistical analyses were performed
using the SAS software version 9.4.

Results
Of the 11 238 women included in this analysis, 524 (4.66%) reported
ever being diagnosed or treated for PCOS at Surveys 1 and 2
(PCOS-PCOS) and 207 (1.84%) first reported being diagnosed or
treated for PCOS at Survey 2 (No-PCOS). A further 110 (0.98%)
women reported ever being diagnosed or treated for PCOS at Survey
1 but did not re-report the condition at Survey 2 (PCOS-No). For
women reporting endometriosis, 298 (2.65%) women reported ever
being diagnosed or treated for endometriosis at Surveys 1 and 2
(Endo-Endo) and 115 (1.02%) women first reported this condition at
Survey 2 (No-Endo). An additional 89 (0.79%) women reported ever
being diagnosed or treated for endometriosis at Survey 1 but did not
re-report the condition at Survey 2 (Endo-No).

Sociodemographic and reproductive
characteristics
Tables I and II describe the characteristics of young women with PCOS
and with endometriosis at Survey 1, respectively. Women who reported
ever being diagnosed with PCOS at Survey 1 (PCOS-PCOS) were more
likely to be older and to have a graduate certificate/diploma or higher
than women who had never been diagnosed. Women who reported a
diagnosis of PCOS at either survey or both surveys were more likely to
be obese and to have a diagnosis of a chronic condition and less likely
to be using a hormonal contraceptive than women who had never
been diagnosed. Around half of women in the PCOS-PCOS group
reported irregular periods (55.4%); the percentages were slightly
lower in the No-PCOS (38.2%) and PCOS-No (40.9%) groups but
higher than women in the No-No (17.1%) group. Premenstrual
tension, heavy periods and severe period pain were also common
among women in the PCOS-PCOS and No-PCOS groups, but not
among women in the PCOS-No group who were most similar to
women in the No-PCOS group. There were no differences between
the groups for area of residence or parity (P , 0.05).

Women, who reported a diagnosis of endometriosis in at least one
survey, were more likely to be married or living with a partner than
women who had never been diagnosed. Women who first reported a
diagnosis of endometriosis at Survey 2 (No-Endo) were more likely to
have completed a university degree, whereas women whose reporting
of endometriosis was inconsistent (Endo-No) were less likely to have a
university qualification and more likely to report difficulty managing
their income than women who had never been diagnosed. Further,
the Endo-No group were more likely to have had a child, to be obese
and to have a diagnosis of a chronic health condition compared with
women who had never been diagnosed. The majority of women with
a history of Endometriosis (Endo-Endo) reported severe period pain
(68.5%) and were also more likely to report heavy periods (43.3%)
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.............................................................................................................................................................................................

Table I Characteristics (at Survey 1) of women ever, and never, diagnosed with PCOS.

No-No, n 5 10 397
(92.5%)

PCOS-PCOS, n 5 524
(4.7%)

No-PCOS, n 5 207
(1.8%)

PCOS-No, n 5 110
(1.0%)

x2 P

N (%) N (%) N (%) N (%)

Age

18–19 3296 (31.7) 119 (22.7) 65 (31.4) 28 (25.5) 30.51 ,0.0001

20–21 3518 (33.8) 174 (33.2) 74 (35.7) 34 (30.9)

22–23 3583 (34.5) 231 (44.1) 68 (32.9) 48 (43.6)

Education

,Year 12 603 (5.8) 31 (5.9) 12 (5.8) 10 (9.1) 32.80 0.0001

Year 12 4688 (45.2) 194 (37.0) 84 (40.6) 39 (35.5)

Certificate/diploma 2527 (24.4) 175 (33.4) 61 (29.5) 35 (31.8)

University 2553 (24.6) 124 (23.7) 50 (24.2) 26 (23.6)

Ability to manage on income

Easy/not too bad 4257 (41.1) 179 (34.2) 65 (31.4) 39 (35.45) 37.14 ,0.0001

Difficult some of the time 3710 (35.8) 179 (34.2) 77 (37.2) 34 (30.9)

Difficult all of the
time/impossible

2400 (23.2) 166 (31.7) 65 (31.4) 37 (33.6)

Marital status

Single 7624 (73.5) 379 (72.3) 133 (64.3) 72 (65.5) 12.53 0.006

Married/de facto 2747 (26.5) 145 (27.7) 74 (35.7) 38 (34.5)

Area of residence

Urban 7819 (75.4) 395 (75.4) 164 (79.6) 83 (75.5) 1.93 0.59

Rural 2549 (24.6) 129 (24.6) 42 (20.4) 27 (24.5)

Parity

0 9882 (95.3) 497 (94.8) 196 (94.7) 102 (92.7) 2.03 0.57

≥1 484 (4.7) 27 (5.2) 11 (5.3) 8 (7.3)

BMI

≤24.99 7188 (69.6) 202 (38.8) 102 (49.5) 63 (57.3) 384.77 ,0.0001

25–29.9 1946 (18.8) 126 (24.2) 45 (21.8) 20 (18.2)

≥30 1191 (11.5) 193 (37.0) 59 (28.6) 27 (24.5)

Chronic conditions

No 10019 (96.4) 478 (91.2) 186 (89.9) 100 (90.9) 61.74 ,0.0001

Yes 378 (3.6) 46 (8.8) 21 (10.1) 10 (9.1)

Hormonal contraceptive use

No 4109 (39.5) 261 (49.8) 105 (50.7) 59 (53.6) 147.14 ,0.0001

Yes 6288 (60.5) 263 (50.2) 102 (49.3) 51 (46.4)

Premenstrual tension

No 8759 (84.4) 392 (75.0) 155 (74.9) 91 (82.7) 44.77 ,0.0001

Yes 1622 (15.6) 131 (25.0) 52 (25.1) 19 (17.3)

Heavy periods

No 8921 (85.9) 358 (68.3) 149 (72.0) 92 (83.6) 546.69 ,0.0001

Yes 1462 (14.1) 166 (31.7) 58 (28.0) 18 (16.4)

Severe period pain

No 8315 (80.1) 322 (61.5) 131 (63.3) 80 (72.7) 73.11 ,0.0001

Yes 2066 (19.9) 202 (38.5) 76 (36.7) 30 (27.3)

Irregular periods

No 8607 (82.9) 233 (44.6) 128 (61.8) 65 (59.1) 325.21 ,0.0001

Yes 1775 (17.1) 290 (55.4) 79 (38.2) 45 (40.9)
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Table II Characteristics (at Survey 1) of women ever, and never, diagnosed with endometriosis.

No-No, n 5 10 736
(95.5%)

Endo-Endo, n 5 298
(2.7%)

No-Endo, n 5 115
(1.0%)

Endo-No, n 5 89
(0.8%)

x2 P

N (%) N (%) N (%) N (%)

Age

18–19 3383 (31.5) 71 (23.8) 32 (27.8) 22 (24.7) 12.35 0.05

20–21 3623 (33.7) 103 (34.6) 43 (37.4) 31 (34.8)

22–23 3730 (34.7) 124 (41.6) 40 (34.8) 36 (40.4)

Education

,Year 12 616 (5.8) 23 (7.7) 11 (9.6) 6 (6.7) 62.30 ,0.0001

Year 12 4837 (45.2) 101 (33.9) 44 (38.6) 23 (25.8)

Certificate/diploma 2620 (24.5) 106 (35.6) 27 (23.7) 45 (50.6)

University 2638 (24.6) 68 (22.8) 32 (28.1) 15 (16.9)

Ability to manage on income

Easy/not too bad 4376 (40.9) 95 (31.9) 39 (34.2) 30 (33.7) 16.11 0.01

Difficult some of the time 3810 (35.6) 117 (39.3) 42 (36.8) 31 (34.8)

Difficult all of the
time/impossible

2521 (23.6) 86 (28.9) 33 (29.0) 28 (31.5)

Marital status

Single 7904 (73.8) 181 (60.7) 70 (61.4) 53 (59.6) 42.06 ,0.0001

Married/de facto 2807 (26.2) 117 (39.3) 44 (38.6) 36 (40.4)

Area of residence

Urban 8094 (75.6) 227 (76.7) 78 (68.4) 62 (69.7) 4.99 0.17

Rural 2615 (24.4) 69 (23.3) 36 (31.6) 27 (30.3)

Parity

0 10217 (95.4) 278 (93.3) 108 (94.7) 74 (83.1) 32.33 ,0.0001

≥1 489 (4.6) 20 (6.7) 6 (5.3) 15 (16.9)

BMI

≤24.99 7255 (68.0) 185 (62.5) 66 (57.9) 49 (55.1) 17.86 0.007

25–29.9 2027 (19.0) 63 (21.3) 26 (22.8) 21 (23.6)

≥30 1381 (13.0) 48 (16.2) 22 (19.3) 19 (21.3)

Chronic conditions

No 10327 (96.2) 276 (92.6) 102 (88.7) 78 (87.6) 41.51 ,0.0001

Yes 409 (3.8) 22 (7.4) 13 (11.3) 11 (12.4)

Hormonal contraceptive use

No 4367 (40.7) 92 (30.9) 48 (41.7) 27 (30.3) 15.40 0.002

Yes 6369 (59.3) 206 (69.1) 67 (58.3) 62 (69.7)

Premenstrual tension

No 9079 (84.7) 185 (62.1) 71 (61.7) 62 (69.7) 163.80 ,0.0001

Yes 1640 (15.3) 113 (37.9) 44 (38.3) 27 (30.3)

Heavy periods

No 9209 (85.9) 169 (56.7) 78 (67.8) 64 (71.9) 229.67 ,0.0001

Yes 1513 (14.1) 129 (43.3) 37 (32.2) 25 (28.1)

Severe period pain

No 8664 (80.8) 94 (31.5) 47 (40.9) 43 (48.3) 574.00 ,0.0001

Yes 2056 (19.2) 204 (68.5) 68 (59.1) 46 (51.7)

Irregular periods

No 8706 (81.2) 184 (61.7) 78 (67.8) 65 (73.0) 85.15 ,0.0001

Yes 2014 (18.8) 114 (38.3) 37 (32.2) 24 (27.0)
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and irregular periods (38.3%) than women who had never been diag-
nosed (19.2, 14.1 and 18.8%, respectively). A large percentage of
women in the No-Endo group also reported severe period pain
(59.1%), heavy periods (32.2%) and irregular periods (32.2%) as did
women in the Endo-No group (51.7, 28.1, and 27.0%, respectively)
but the percentages were noticeably lower than those for women in
the Endo-Endo group. There were no differences between the groups
for age or area of residence.

Psychological distress among women with
gynaecological conditions
At both Surveys 1 and 2, women reporting a history of PCOS
(PCOS-PCOS) and women reporting a first diagnosis of PCOS by
Survey 2 (No-PCOS) had greater odds of moderate to severe psycho-
logical distress than women who had never been diagnosed (see
Table III). However, the odds of moderate to severe psychological dis-
tress for women who did not re-report their diagnosis of PCOS at
Survey 2 (PCOS-No) were not significantly different from women who
had never been diagnosed. Adjustment for sociodemographic character-
istics did not make substantive changes to the results. However, the as-
sociation between PCOS and psychological distress was attenuated
when adding BMI to the model (see Table IV, Model 3). Chronic condi-
tions were not significantly associated with distress and were not
retained for future analyses (results not shown). The results were essen-
tially unchanged when adding contraceptive use at the final step (see
Model 4, Table IV). Longitudinal analyses adjusting for confounding vari-
ables showed that psychological distress did not significantly change
between the surveys for any of the conditions groups, df (3), x2 ¼

1.26, P ¼ 0.74.
At both Surveys 1 and 2, the odds of moderate to severe psychological

distress were also significantly higher among women who had a history of
endometriosis (Endo-Endo) and women reporting a first diagnosis of
endometriosis at Survey 2 (No-Endo) relative to women who had
never been diagnosed (Table V). Compared to women who had never
been diagnosed with endometriosis, the risk of moderate to severe psy-
chological distress was significantly higher for women in the Endo-No
group at Survey 1 but not at Survey 2. Adjustment for sociodemographic
characteristics, BMI and contraceptive use did not make statistically sig-
nificant changes to the results (Table VI). Chronic conditions were not
significantly associated with distress and were not retained for future ana-
lyses (results not shown). Further, longitudinal analyses adjusting for
sociodemographic characteristics, BMI and contraceptive use showed
that psychological distress did not significantly change over time within
the endometriosis groups, df (3), x2 ¼ 1.92, P ¼ 0.59.

Discussion
This studyuseda large, nationally representative sample of young women
to compare psychological distress among women recently diagnosed
with PCOS or endometriosis to women with a history, and with no
report, of these conditions. Using two waves of survey data collected
12 months apart, we were also able to examine whether there were sig-
nificant changes in women’s distress before and after diagnosis. To date,
this study is the first Australian, population-based study to focus specif-
ically on the psychological outcomes of young women with these condi-
tions.

Regardless of the timing of the diagnosis, around 60% of women
reporting a diagnosis of PCOS or endometriosis had moderate to
severe levels of psychological distress, indicating probable moderate to
severe depression and/or anxiety. Our findings support previous
studies reporting high levels of psychological distress among women
who have PCOS (Deeks et al., 2011; Veltman-Verhulst et al., 2012) or
endometriosis (Gao et al., 2006; De Graaff et al., 2013). The findings re-
inforce the evidence-based guidelines for PCOS, which recognize the
need to undertake routine screening for mental health and treat mood
disorders to improve women’s quality of life (Teede et al., 2011).

In this study, young women recently diagnosed with PCOS or endo-
metriosis had a greater risk of moderate to severe distress in the year
prior to diagnosis than women without these conditions. Delays in diag-
nosis are common for women with these conditions and have been
shown to contribute to women’s distress (Deeks et al., 2011;
Nnoaham et al., 2011; Young et al., 2015). In young women, establishing
a definitive diagnosis of PCOS (menstrual cycle irregularity, hirsutism,
polycystic change on ultrasound) or endometriosis (dysmenorrhea)
can be particularly challenging. The symptoms that characterize these
conditions are also consistent with normal adolescent changes, and
may be easily confused with other conditions, or not recognized by
doctors, which may increase women’s distress. Ambiguity in clinical diag-
nostic criteria for PCOS often necessitates specialist knowledge and
pathology investigations, and for endometriosis diagnostic imaging or
surgery (e.g. ultrasound, laparoscopy) is required to make definitive diag-
noses (Sirmans and Pate, 2013). These can all negatively affect women’s
well-being in the time prior to diagnosis. Overall, young women need
access to health professionals who have the time, and skills, to assess
their symptoms and determine whether they are experiencing
‘normal’ adolescence or if their symptoms are indicative of a more
serious condition.

However, although a diagnosis offers an explanation for symptoms
and may provide a sense of relief and validation for some women
(Culley et al., 2013), for others a diagnosis may not acutely alleviate
their overall distress. In our study, the risk of distress remained high for
women with PCOS or endometriosis who were newly diagnosed and
who consistently reported a pre-existing diagnosis. A diagnosis may
create new sources of distress for women including ‘uncertainties’ and
concerns regarding future health and well-being (Moran et al., 2010;
Culley et al., 2013). Treatment side-effects, the potential need for
surgery and the associated financial costs may also be sources of consid-
erable anxiety for women who have these conditions (Fuldeore et al.,
2015; Young et al., 2015). Women with PCOS also report dissatisfaction
with the diagnostic experience and inadequate education and informa-
tion provision (Gibson-Helm et al., 2014). Women’s health concerns,
when combined with inadequate information and support following diag-
nosis, may exacerbate their already high levels of distress (Culley et al.,
2013), and highlight the need for support and education around the
time of diagnosis.

Although we are unable to definitively determine the sources of dis-
tress for these women, adjustment for BMI attenuated the risk of distress
for women who had PCOS, but not for women with endometriosis.
Around 70% of Australian women diagnosed with PCOS are overweight
or obese (Teede et al., 2013) and young women who are obese have a
greater risk of psychological distress (Kubzansky et al., 2012).
However, because obesity exacerbates PCOS severity (Teede et al.,
2010), this may also explain the findings. Women with PCOS who are
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overweight or obese may have greater health and psychosocial needs,
which increases their levels of distress. Supportive interventions that
offer strategies to women to prevent weight gain while also addressing
their psychological needs may be beneficial.

High levels of distress may also relate to the difficulties coping with ex-
tensive physical symptoms. Menstrual symptoms including severe pain

and irregular and heavy periods were frequently reported, particularly
by women with endometriosis. There is also evidence to suggest that
pelvic pain may be an important determinant of distress among
women with endometriosis (Jones et al., 2002; Giudice, 2010; Simoens
et al., 2012; Facchin et al., 2015). Hormonal contraceptives are an effect-
ive, and recommended, form of treatment for women’s hormonal

................................................................... .....................................................................

.............................................................................................................................................................................................

Table III Association between PCOS and the odds of moderate to severe psychological distress at Surveys 1 and 2
(n5 11 238).

Group Survey 1 P Survey 2 P

None–
mild

Moderate–
severe

S1 moderate–
severe distress

None–mild Moderate–
severe

S2 moderate–
severe distress

n (%) n (%) Unadjusted OR
(95% CI)

n (%) n (%) Unadjusted OR
(95% CI)

No-No 5515 (53.2) 4862 (46.9) 1 5580 (54.4) 4671 (45.6) 1

PCOS-PCOS 201 (38.4) 323 (61.6) 1.82 (1.52–2.18) ,0.0001 207 (40.0) 311 (60.0) 1.80 (1.50–2.15) ,0.0001

No-PCOS 82 (39.6) 125 (60.4) 1.73 (1.31–2.29) 0.0001 78 (38.8) 123 (61.2) 1.88 (1.42–2.51) ,0.0001

PCOS-No 63 (57.3) 47 (42.7) 0.85 (0.58–1.24) 0.39 64 (58.7) 45 (41.3) 0.84 (0.57–1.23) 0.37

.....................................................................................................................................................

.............................................................................................................................................................................................

Table IV Association between PCOS and odds of moderate to severe psychological distress at Survey 2 (n 5 11 238),
adjusting for sociodemographic characteristics, BMI and contraceptive use.

Group None–
mild

Moderate–severe psychological distress

Moderate–
severe

Model 1 Model 2
Sociodemographics

Model 3
BMI

Model 4
Contraception

n (%) n (%) Unadjusted
OR (95% CI)

Adjusteda

OR (95% CI)
Adjustedb

OR (95% CI)
Adjustedc

OR (95% CI)

No-No 5580 (54.4) 4671 (45.6) 1 1 1 1

PCOS-PCOS 207 (40.0) 311 (60.0) 1.80 (1.50–2.15) 1.75 (1.45–2.11) 1.57 (1.30–1.89) 1.57 (1.30–1.89)

No-PCOS 78 (38.8) 123 (61.2) 1.88 (1.42–2.51) 1.77 (1.32–2.38) 1.63 (1.21–2.19) 1.62 (1.21–2.18)

PCOS-No 64 (58.7) 45 (41.3) 0.84 (0.57–1.23) 0.77 (0.52–1.14) 0.74 (0.50–1.10) 0.74 (0.50–1.10)

aAdjusted for age (in years), education, ability to manage on income, area of residence, marital status and parity at S1.
bAdjusted for age (in years), education, ability to manage on income, area of residence, marital status and parity and BMI (kg/m2) at S1.
cAdjusted for age (in years), education, ability to manage on income, area of residence, marital status, parity, BMI (kg/m2) and contraceptive use at S1.

....................................... .......................................

.............................................................................................................................................................................................

Table V Association between endometriosis and odds of moderate to severe psychological distress at Surveys 1 and 2
(n 5 11 238).

Group Survey 1 S1 moderate–
severe distress

P Survey 2 S2 moderate–
severe distress

P

None–
mild

Moderate–
severe

None–
mild

Moderate–
severe

n (%) n (%) Unadjusted
OR (95% CI)

n (%) n (%) Unadjusted
OR (95% CI)

No-No 5660 (52.8) 5057 (47.2) 1 5721 (54.1) 4861 (45.9) 1

Endo-Endo 126 (42.3) 172 (57.7) 1.53 (1.21–1.93) 0.0004 120 (40.8) 174 (59.2) 1.71 (1.35–2.16) ,0.0001

No-Endo 42 (36.8) 72 (63.2) 1.92 (1.31–2.81) 0.0008 45 (39.5) 69 (60.5) 1.81 (1.24–2.63) 0.002

Endo-No 33 (37.1) 56 (62.9) 1.90 (1.23–2.93) 0.004 43 (48.3) 46 (51.7) 1.26 (0.83–1.91) 0.28
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symptoms (Setji and Brown, 2014). However, we found that hormonal
contraceptive use was lower among women with these conditions
than those without. A lower rate of contraceptive use among young
women with PCOS (aged 28–33 years) has also been reported in
another ALSWH analysis with a different sample of young women
(born in 1973–1978). The reason for this is not understood but may
relate to personal choice, side-effects, lack of health professional knowl-
edge or inadequate education (Joham et al., 2014). Importantly, we note
that hormonal contraception did not attenuate, or exacerbate, the risk of
distress among the women; a finding consistent with another study of
women diagnosed with PCOS (Cinar et al., 2012). Other social (e.g.
social support) and healthcare factors (e.g. information needs) may,
therefore, be important for women with PCOS and endometriosis
(Culley et al., 2013; Roos-Eysbouts et al., 2015), suggesting the need
for a ‘holistic’ approach to treatment and management.

Research that examines the sources of distress for young women with
PCOS and endometriosis will assist with the development of supportive
interventions. While symptoms of PCOS and endometriosis are distres-
sing for many women, a better understanding of the sources of women’s
distress is needed. Management of distress is important as distress may
be a barrier to help-seeking for young women in the future. Another
study of young, Australian women with PCOS and endometriosis
(aged 28–33 years) found that women were less likely to seek medical
advice for fertility problems if they were also experiencing symptoms
of depression (Herbert et al., 2010). Multidisciplinary woman-centred
care is, therefore, important to help to maintain, and improve,
women’s quality of life (Teede et al., 2011).

The results of this study are based on a large, national sample of young,
Australian women who were aged 18–23 years at the first survey. The
women are broadly representative of the Australian population in that
age range (Mishra et al., 2014), which increases the extent to which
the results will generalize to other young women. Our study also includes
a large comparison group of women without a history of diagnosed or
self-reported PCOS or endometriosis and we were able to adjust for
key sociodemographic characteristics relevant to women’s psychological
health. The use of population-based data rather than clinic-based data
may also be more representative of those women with PCOS or endo-
metriosis.

However, a limitation of this study is that we relied on women to ac-
curately report their diagnosis of PCOS or endometriosis, as well as BMI,
distress and contraception use. Although there is evidence to suggest
that women can reliably report reproductive eventsand associated treat-
ments (Herbert et al., 2012), we did find a small number of women who
reported a diagnosis of PCOS or endometriosis at Survey 1 but did not
re-report the diagnosis at Survey 2. It is possible that these women were
treated for these conditions following their diagnosis and were asymp-
tomatic or did not have severe symptoms by Survey 2. Alternatively,
the inconsistencies in women’s responses within the 12-month period
might also reflect a changed diagnosis following specialist evaluation,
reporting errors or recall bias.

It is also important to acknowledge the high overall rates of psycho-
logical distress in this sample of young women. A large proportion of
women without PCOS or endometriosis also had moderate to severe
levels of distress. A recent meta-analysis described modest, but signifi-
cant differences in symptoms of depression and anxiety among women
with and without PCOS (Barry et al., 2011) and our results would
support these findings. However, another review of the literature
found that depressive symptoms were elevated but within the normal
range (Veltman-Verhulst et al., 2012). The conflicting findings may
reflect the considerable heterogeneity in women’s psychological out-
comes and the need for more large-scale, longitudinal research.

Using representative data collected from a population-based sample
of young Australian women, this study demonstrates very high levels of
psychological distress among women with PCOS and endometriosis.
Health professionals should be aware of the potential psychological dis-
tress among young women with these conditions and consider that there
may be greater health and psychosocial needs for women with PCOS
who are overweight or obese. The findings support Australian
evidenced-based guidelines for PCOS that recommend routine mental
health screening to ensure that appropriate referral pathways are avail-
able to women (Teede et al., 2011). Further, the finding that psychologic-
al distress was not dependent on the timing of the diagnosis offers strong
evidence for the need to make mental health assessments part of the
spectrum of ongoing healthcare for women seeking care for hormo-
nal/menstrual symptoms to ensure adequate education and support
at diagnosis.

.............................................................................................................................

.............................................................................................................................................................................................

Table VI Association between endometriosis and odds of moderate to severe psychological distress at Survey 2
(n 5 11 238), adjusting for sociodemographic characteristics, BMI and contraceptive use.

Group None–
mild

Moderate–
severe

Moderate–severe psychological distress

Model 1 Model 2
Sociodemographics

Model 3
BMI

Model 4
Contraception

n (%) n (%) Unadjusted
OR (95% CI)

Adjusteda

OR (95% CI)
Adjustedb

OR (95% CI)
Adjustedc

OR (95% CI)

No-No 5721 (54.1) 4861 (45.9) 1 1 1 1

Endo-Endo 120 (40.8) 174 (59.2) 1.71 (1.35–2.16) 1.64 (1.29–2.09) 1.61 (1.26–2.06) 1.61 (1.26–2.06)

No-Endo 45 (39.5) 69 (60.5) 1.81 (1.24–2.63) 1.80 (1.21–2.66) 1.78 (1.20–2.63) 1.77 (1.20–2.63)

Endo-No 43 (48.3) 46 (51.7) 1.26 (0.83–1.91) 1.16 (0.75–1.78) 1.13 (0.73–1.74) 1.13 (0.74–1.74)

aAdjusted for age (in years), education, ability to manage on income, area of residence, marital status and parity at S1.
bAdjusted for age (in years), education, ability to manage on income, area of residence, marital status, parity and BMI (kg/m2) at S1.
cAdjusted for age (in years), education, ability to manage on income, area of residence, marital status, parity, BMI (kg/m2) and contraceptive use at S1.
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