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Context: Polycystic ovary syndrome (PCOS) is associated with reduced health-related quality of life
(HRQOL) and increased prevalence of depressive and anxiety disorders. The impact of PCOS-specific
treatments on these co-morbidities is unclear.

Objective: To assess the impact of weight loss and decreasing hyperandrogenism on HRQOL and
mood and anxiety disorders in women with PCOS.

Design/Setting/Participants: A secondary analysis of a randomized controlled trial (OWL-PCOS) of
preconception treatment conducted at two academic centers in women (age, 18–40 years; body
mass index, 27–42 kg/m2) with PCOS defined by Rotterdam criteria.

Intervention: Continuous oral contraceptive pill (OCP) or intensive lifestyle intervention or the
combination (Combined) for 16 weeks.

Main Outcome Measure(s): Changes in HRQOL assessed by PCOSQ and SF-36 and prevalence of
depression and anxiety disorder assessed by PRIME-MD PHQ.

Results: The lowest scores were noted on the general health domain of the SF-36 and the weight
and infertility domains on the PCOSQ. All three interventions resulted in significant improvement
in the general health score on the SF-36. Both the OCP and Combined groups showed improve-
ments in all domains of the PCOSQ (P � .01) compared to baseline scores. The Combined group had
significant improvements in the weight, body hair, and infertility domains compared to a single
treatment group (P � .05). In a linear regression model, change in weight correlated with im-
provements in the weight domain (P � .001) and physical well-being (P � .02), change in T cor-
related with improvements in the hair domain (P � .001), and change in both weight and T
correlated with the infertility (P � .001) and menstrual domains (P � .05).

Conclusions: Both weight loss and OCP use result in significant improvements in several physical
and mental domains related to quality of life, depressive symptoms, and anxiety disorders, and
combined therapies offer further benefits in overweight/obese women with PCOS. (J Clin Endo-
crinol Metab 101: 2966–2974, 2016)
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Polycystic ovary syndrome (PCOS) is a common endo-
crine disorder occurring in 5–15% of reproductive-

age women with significant health-related comorbidities
and lifetime physical and financial burden (1). There is
also increasing evidence to suggest untoward changes in
psychosocial functioning in this population. Health-re-
lated quality of life (HRQOL) assessment is multidimen-
sional and encompasses physical, emotional, and social
aspects associated with a specific disease or its treatment.
Several systematic reviews have confirmed that PCOS has
an overall negative impact on HRQOL (2–4). In addition,
cross-sectional studies report increased symptoms of de-
pression and anxiety associated with PCOS (5–7). In a
longitudinal study, we demonstrated that women with
PCOS had a high conversion risk for depression over a
2-year period (8). New-onset anxiety and depressive dis-
orders were also significantly increased over a 5-year pe-
riod in a large cohort of Taiwanese women with PCOS
compared to age-matched controls (9).

Despite the evidence for increased prevalence of emo-
tional distress and mood disorders in PCOS, the exact
etiology for this association is unclear. In the general pop-
ulation, obesity, particularly among women, has been in-
dependently associated with an increased risk of depres-
sion (10), with some studies suggesting a bidirectional link
between obesity and depression (11). Obesity is also as-
sociated with decreased psychosocial functioning, both in
general HRQOL as well as disease-specific areas of quality
of life (12). Although weight concerns are common and are
associated with low HRQOL scores in women with PCOS
(13), a meta-analysis showed only a modest impact of
weight on depression and anxiety scores (7). Diabetes and
insulin resistance have also been implicated as risk factors
for depression in the general population (14, 15). How-
ever, studies examining this association in PCOS show
mixed results (16, 17). Similarly, the precise association
between increased androgen levels, as seen in PCOS, and
depressive and anxiety symptoms or HRQOL is unclear
(3, 7, 16, 17).

There is a paucity of data on the impact of PCOS-spe-
cific treatments on HRQOL and depressive and anxiety
symptoms. In the general population, weight loss is typi-
cally associated with improvements in quality of life as
well as depressive symptoms (18, 19). Only a few studies
have examined the impact of weight loss interventions on
HRQOL scores in women with PCOS (20–22) and re-
ported improvements in the weight domain. Some studies
indicate that hirsutism and menstruation issues are signif-
icantly associated with lower quality of life with PCOS (3),
suggesting that therapeutic interventions aimed at im-
proving these symptoms may also improve overall well-
being. Hormonal contraceptive use for 6 months im-

proved HRQOL scores in lean women with PCOS (23),
but use of antiandrogen medication did not significantly
affect HRQOL or depressive scores (13). HRQOL is a
required outcome measure for drug development and may
be an important outcome for efficacy of treatment of
PCOS, given the complexity of the phenotype and the wide
range of treatments that affect some, but not all, of the
abnormal parameters and symptoms of PCOS.

We recently conducted a three-arm randomized con-
trolled trial (OWL-PCOS) to examine the impact of
prepregnancy interventions that included lifestyle (LS)
change to induce weight loss, hormonal contraception to
suppress androgens, and the combination on live birth
rates in overweight/obese women with PCOS (24). These
treatments are also first-line therapies for the chronic
treatment of women with PCOS not seeking pregnancy
(25). In this secondary analysis, we examined changes in
HRQOL, depression, and anxiety symptoms in the three
intervention groups after 16 weeks of treatment (phase 1);
and we hypothesized that both weight loss and normal-
ization of androgens would be associated with improve-
ments in HRQOL scores and that combining these treat-
ments would provide additional benefit.

Patients and Methods

Trial design
The trial was a randomized, open-label, two-site study of

three treatment groups: oral contraceptive pills (OCPs; 20 �g
ethinyl estradiol/1 mg norethindrone acetate every day), a LS
modification program designed to produce a 10% weight loss,
and combined OCP and LS modification (Combined) (24). The
protocol was approved by the Investigational Review Boards at
the Penn State College of Medicine, Hershey, Pennsylvania, and
the University of Pennsylvania, Philadelphia, Pennsylvania. We
have published the main outcomes for the OWL PCOS Study
(24), and the protocol and case report forms can be accessed at
http://ctsi.psu.edu/owl-pcos/. The trial was registered at Clini-
caltrials.gov (OWL PCOS: NCT00704912).

Patients
We randomized 149 overweight or obese (body mass index

[BMI], 27–42 kg/m2) women between the ages of 18 and 40
years with PCOS as previously described in detail (24). We used
modified Rotterdam criteria (26) to diagnose PCOS; all women
had ovulatory dysfunction with either hyperandrogenism as-
sessed by a Ferriman-Gallwey (FG) score �8 or an elevated T
level or a polycystic ovary on transvaginal ultrasound. Partici-
pants were allowed to continue the use of antianxiety and anti-
depressant medications.

LS intervention
The LS program was multifocal and included recommenda-

tions for caloric restriction, increased physical activity, and
counseling in behavioral modification strategies. Caloric restric-
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tion occurred through the use of meal replacement products, and
participants were also instructed to consume two servings of
fruit, three servings of vegetables, and two servings of skim milk
per day. This diet was designed to create a 500-calorie deficit
based on initial weight, consistent with the LS modification pro-
tocol of the Look AHEAD study and POWER-UP Trial (27, 28).
We followed the Diabetes Prevention Program recommenda-
tions for increasingphysical activity (principallybriskwalkingor
similar aerobic activity) 5 days per week (29). Activity goals
began at 10 minutes on each of those 5 days and gradually in-
creased over 16 weeks to 30–35 minutes, for a total activity goal
of 150 minutes per week (24). To promote additional weight
loss, we used a weight loss medication in those participants who
were medically appropriate for usage. We began sibutramine at
a dose of 5 mg/d and titrated up to a maximum dose of 15 mg/d
if tolerated. When sibutramine was removed from the market by
the Food and Drug Administration secondary to health concerns,
we substituted over-the-counter orlistat 60 mg with breakfast,
lunch, and dinner. Compliance with interventions was tracked in
all groups with diet records and activity logs.

Screening tools
Participants from the OWL-PCOS who completed question-

naires at baseline and at the end of phase 1 of the study (132 of
149) were included in this analysis. The questionnaires were
scored as directed by each form’s standard instructions.

PCOS quality of life survey
The PCOS Health-Related Quality of Life (PCOSQ) survey is

a self-administered questionnaire validated for women with
PCOS and includes 26 questions in five domains: emotional,
body hair, infertility, weight, and menstrual problems (30). Each
domain score is graded on a scale of 1 (poorest function) to 7
(optimal function) with a change of 0.5 approximating the min-
imal important difference, the smallest change in score that
women feel is important in their daily lives. The mean score of
all items in a domain provides the domain score, with lower
scores indicating a lower negative impact. We previously re-
ported the domain scores from this survey in our primary
report of this trial (24).

Short form health survey
The 36-item Short Form (SF-36) Health Survey was used to

assess HRQOL not specific for PCOS. Eight subscales were used
to assess separate domains of health and related functioning.
Items on the physical functioning, physical role functioning,
pain, and general health subscales were used to calculate a phys-
ical health summary score. Items on the vitality, social function-
ing, emotional role functioning, and mental health subscales
were used to calculate a mental health summary score. Higher
scores indicate a more positive HRQOL.

PRIME-MD patient health questionnaire (31)
Participants were diagnosed with major depressive disorder if

they had depressed mood and loss of interest or pleasure in daily
activities for a period of at least 2 weeks. In addition, they ex-
perienced at least five of the following symptoms nearly every
day for at least 2 consecutive weeks: changes in appetite, psy-
chomotor retardation or agitation, feelings of worthlessness or
guilt, thoughts of death or suicidal ideation, changes in sleep,
decreased energy, and difficulty thinking or concentrating. De-

pressive episode with insufficient symptoms classified under
other specified depressive disorder is similar to major depressive
disorder in that depressive symptoms must be present for at least
2 consecutive weeks and interfere with daily activities. However,
at least one symptom, but fewer than five, is required to meet
criteria for this category.

Serum assays
Assays for total T and SHBG were performed at the Core

Ligand Laboratory at the University of Virginia. These assays
had interassay coefficients of variation �10%, including the T
assay, which was optimized by increasing the sample volume to
reproducibly measure T levels in the female range.

Statistical analysis
The Pearson correlation coefficient assessed the association

between HRQOL parameters and PCOS patient characteristics
(eg, weight, FG score) at baseline, as well as the association be-
tween the changes in HRQOL parameters and the changes in
weight, T, and homeostasis model of assessment for insulin re-
sistance (HOMA-IR). Fisher’s Z transformation was used to de-
rive 95% confidence intervals (CIs) for the Pearson correlation
coefficient. Multiple linear regression assessed the strength of the
relationship between the changes in HRQOL parameters and the
changes in weight, T, and insulin sensitivity index (ISI). For all
continuous outcomes, an ANOVA model estimated the change
from baseline within each treatment group and compared the
changes between the groups. Logistic regression via generalized
estimating equations with a logit link, to account for the within-
subject correlation due to two visits per subject, compared the
rates of depression from baseline to the end of study. Effect sizes
from logistic regression models are reported as odds ratio (OR)
and 95% CI.

Results

Patient characteristics
Table 1 displays the baseline demographics of the three

study groups. A total of 132 women between the ages of
21 and 40 years who completed both baseline and 16-
week visits were included. Overall, the majority (88.37%)
of the subjects had phenotype A, 9.3% had phenotype B,
and 2.3% had phenotype C based on the Rotterdam cri-
teria. The groups were similar with respect to age, race,
education, and marital status. Table 2 shows clinical and
biochemical parameters related to PCOS. There were no
significant baseline differences in weight, BMI, or clinical
and biochemical hyperandrogenism between those as-
signed to the different intervention groups.

Baseline psychosocial functioning
Table 3 shows the baseline scores for HRQOL in all

three groups. The lowest scores were noted on the general
health domain of the SF-36 and the weight and infertility
domains on the PCOSQ. When considering the PCOSQ
scores for all participants at baseline, a high FG score
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correlated with a lower body hair domain score (r �
�0.64; 95% CI, �0.73, �0.53; P � .001), and a higher
BMI correlated with a lower weight domain score (r �
�0.21; 95% CI, �0.37, �0.04; P � .02).

Changes in HRQOL scores with treatment
On the SF-36 survey, all three groups showed signifi-

cant improvement in their general health score after 16
weeks of treatment (Table 4). In addition, the OCP group
showed significant improvement in their vitality, emo-
tional role, bodily pain, and mental component summary
scores (P � .05), and the LS group showed significant
improvement in their vitality score (P � .01) compared to
baseline. There was significant improvement in emotional
role in the OCP group compared to the Combined group
(P � .05) only.

Subjects showed significant improvements in most do-
mains of the PCOSQ after 16 weeks of treatment in all
three groups (Figure 1). The OCP group and the Com-
bined group showed significant improvements in all five
domains, whereas the LS group did not show improve-
ments in the hair and emotional domains compared to
baseline scores. Both the OCP and Combined groups
showed significant improvement in the body hair domain
compared to the LS group (P � .001). There was also
significant improvement in the weight domain in the Com-
bined group compared to the LS and OCP groups (P �

.05). The Combined group also had significant improve-
ment in the infertility domain compared to OCP alone
(P � .05). As a sensitivity analysis, we adjusted for race,
education, and marital status, and the differences between
the groups for both the SF-36 and PCOSQ remained con-
sistent with the unadjusted results (data not shown).

Impact of change in weight and androgen levels
on HRQOL

The percentage weight loss after 16 weeks of interven-
tion was significantly higher in the LS group (6.4 � 4.3 kg)
and the Combined group (6.4 � 4.2 kg) compared to the
OCP group (1.2 � 3.0 kg) (P � .001). Weight loss across
all three groups correlated with a significant improvement
in the weight domain score (r � �0.40; 95% CI, �0.53,
�0.25; P � .001) and infertility domain score (r � �0.29;
95% CI, �0.44, �0.12; P � .001). Also, there was a sig-
nificant decrease in mean T levels in the OCP (30.5 � 20.9
ng/dL) and Combined (32.7 � 22.8 ng/dL) groups com-
pared to the LS alone group (3.1 � 20.0 ng/dL; P � .001).
The overall decrease in T levels correlated with improve-
ment in body hair domain scores (r � �0.29; 95% CI,
�0.44, �0.12; P � .001). The OCP and Combined groups
had a significantly greater improvement in body hair
scores (P � .01) as compared to the LS group. The change
in FG scores also correlated with a change in body hair
domain scores (r � �0.24; 95% CI, �0.40, �0.08; P �

.01). There was no significant correlation between a

Table 2. Baseline Data on PCOS Characteristics in Study Participants

LS OCP Combined

N 44 45 43
Weight, kg 97.0 (15.5) 95.1 (14.6) 94.6 (15.0)
BMI, kg/m2 35.4 (4.6) 35.3 (4.2) 35.3 (4.4)
No. of menstrual cycles per year 3.5 (2.5) 3.6 (2.7) 4.5 (3.0)
FG hirsutism score 19.3 (8.7) 16.9 (7.9) 17.2 (9.1)
Total T, ng/dL 57.2 (29.2) 56.4 (23.0) 60.8 (29.8)
SHBG, nmol/L 26.5 (21.5, 37.8) 27.1 (20.2, 34.3) 28.0 (18.6, 45.0)
Free androgen index 6.4 (4.0, 8.8) 6.2 (4.7, 12.2) 6.3 (4.2, 9.6)
HOMA-IR 3.6 (1.9) 3.1 (1.3) 3.2 (2.1)
Acne lesion count 1.0 (0.0, 4.0) 1.0 (0.0, 3.0) 1.0 (0.0, 4.0)

Values are expressed as mean (SD) or median (25th percentile, 75th percentile).

Table 1. Baseline Demographic Characteristics of
Women With PCOS Randomized to the Three Treatment
Groups

LS OCP Combined

N 44 45 43
Age, ya 28.7 (3.4) 29.9 (3.6) 28.8 (4.3)
Hispanic 4 (9.1) 5 (11.1) 5 (11.6)
Race

Caucasian 31 (70.5) 36 (80.0) 27 (62.8)
Black/African

American
5 (11.4) 7 (15.6) 12 (27.9)

Other/multiracial 8 (18.2) 2 (4.4) 4 (9.3)
Married 31 (70.5) 40 (88.9) 31 (72.1)
High school graduate 43 (97.7) 42 (93.3) 41 (95.3)
Self-reported history of

depression and/or
anxiety

12 (27.3) 10 (22.7) 10 (23.3)

Depression only 10 (22.7) 8 (18.2) 8 (18.6)
Anxiety only 6 (13.6) 3 (6.8) 5 (11.6)

On medication for
depression

3 (6.8) 1 (2.2) 2 (4.7)

On medication for
anxiety

2 (4.5) 1 (2.2) 0 (0.0)

Data are expressed as number (percentage), unless otherwise
described.
a Mean (SD).
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change in HOMA-IR, ISI, glucose, and insulin area under
the curve and a change in PCOSQ domains. In a linear
regression model including weight, T, and ISI, a change in
weight had a significant correlation with the weight do-
main (P � .001), change in T had a significant correlation
with the hair domain (P � .001), and change in both
weight and T correlated with the infertility domain (P �

.001) and the menstrual domain (P � .05). Furthermore,
a change in weight correlated with improvement in phys-
ical well-being on the PCOSQ (P � .02).

Depressive and anxiety symptoms
At baseline, overall 24.4% of subjects reported a his-

tory of depression or anxiety on the medical question-
naire, and 6.8% were taking medications to treat one or
both conditions (Table 1). There were no significant dif-
ferences between the treatment groups for anxiety, de-
pression, or medication use at baseline. Over the study
period, the prevalence of depression, as assessed by pos-
itive screens on the Prime-MD and/or use of medications,
decreased from 13.3 to 4.4% in the OCP group (OR, 0.30;

Table 3. Baseline Scores for Assessment of HRQOL Parameters, Mood, and Anxiety Disorders in Women With
PCOS

LS OCP Combined

N 44 45 43
PCOSQ

Emotion domain 4.5 (1.2) 4.8 (1.3) 4.5 (1.2)
Body hair domain 4.0 (1.9) 4.3 (1.8) 4.1 (1.6)
Weight domain 2.9 (1.5) 3.0 (1.5) 2.8 (1.7)
Infertility domain 3.0 (1.4) 3.3 (1.4) 2.6 (1.5)
Menstrual problems domain 3.9 (1.1) 4.1 (1.2) 4.3 (1.0)
Overall physical well-being 4.1 (1.3) 4.0 (1.4) 3.8 (1.6)
Overall emotional well-being 4.3 (1.2) 4.4 (1.2) 4.3 (1.5)
Overall general well-being 4.5 (1.2) 4.6 (1.0) 4.5 (1.2)

SF-36
Physical functioning 51.6 (7.0) 51.8 (6.8) 54.0 (4.0)
Role physical 54.3 (4.9) 54.5 (4.3) 53.7 (6.8)
Bodily pain 56.0 (7.9) 55.6 (7.4) 57.7 (5.3)
General health 46.5 (8.2) 45.9 (8.1) 46.1 (7.6)
Vitality 48.1 (9.9) 50.4 (9.4) 50.8 (8.6)
Social functioning 49.7 (8.3) 50.5 (8.9) 52.5 (7.4)
Role emotional 50.8 (10.3) 49.0 (10.6) 52.6 (6.5)
Mental health 49.3 (8.1) 49.7 (9.2) 50.5 (8.1)
Physical component summary 53.2 (6.5) 53.4 (5.8) 53.8 (5.1)
Mental component summary 48.1 (8.6) 48.2 (11.1) 50.2 (7.2)

Depression (PRIME-MD), n (%)
Major depressive syndrome 4 (9.1) 4 (8.9) 1 (2.3)
Other depressive syndrome 3 (6.8) 1 (2.2) 2 (4.7)

Anxiety (PRIME-MD), n (%)
Panic disorder 2 (4.5) 0 (0.0) 0 (0.0)
Other anxiety disorder 4 (9.1) 2 (4.4) 1 (2.3)

Data are expressed as mean (SD) unless specified otherwise.

Table 4. Mean Difference (95% CI) in SF-36 Scores After 16-Week Intervention Compared to Baseline

LS OCP Combined

Physical function 1.70 (�0.31, 3.71) 1.25 (�0.76, 3.26) 0.44 (�1.59, 2.47)
Role physical �0.16 (�2.15, 1.83) 0.48 (�1.51, 2.48) �0.38 (�2.40, 1.63)
Bodily pain �0.37 (�2.57, 1.84) 2.24 (0.06, 4.41)a �0.75 (�2.97, 1.48)
General health 2.11 (0.36, 3.87)a 3.14 (1.38, 4.90)b 2.34 (0.56, 4.12)a

Vitality 5.20 (2.86, 7.54)b 2.42 (0.10, 4.73)a 1.89 (�0.48, 4.26)
Social functioning 0.25 (�2.60, 3.09) 1.57 (�1.24, 4.38) 0.38 (�2.50, 3.26)
Role emotional 1.32 (�1.32, 3.95) 3.59 (0.96, 6.23)b �0.98 (�3.65, 1.69)
Mental health 0.84 (�1.33, 3.02) 0.98 (�1.18, 3.13) 0.46 (�1.74, 2.67)
Physical component summary 0.79 (�0.89, 2.46) 1.20 (�0.48, 2.87) 0.54 (�1.15, 2.23)
Mental component summary 1.90 (�0.49, 4.29) 2.40 (0.004, 4.79)a 0.33 (�2.09, 2.75)

a P � .05.
b P � .01.
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95% CI, 0.09, 0.99; P � .05) and from 22.7 to 15.9% in
the LS group (OR, 0.64; 95% CI, 0.34, 1.22; P � .17).
There was no change in the prevalence of depression in the
Combined group (11.6 vs 11.9%). The prevalence of anx-
iety, as assessed by positive screens on the Prime-MD
and/or use of medications, decreased from 15.9 to 4.7% in
the LS group (OR, 0.30; 95% CI, 0.10, 0.85; P � .02) and
from 6.7 to 2.2% in the OCP group (OR, 0.32; 95% CI,
0.06, 1.64; P � .17). In the Combined group, only one
subject had anxiety at baseline, and there were no cases of
anxiety at follow-up.

Discussion

Our study is the largest to assess the impact of decreasing
weight and serum androgens in overweight/obese women
with PCOS on psychosocial status and mood after three
randomized interventions, including common treatments
such as OPCs and LS modification. We report that low-
dose hormonal contraceptives and LS interventions
are both associated with significant improvements in
HRQOL measures, using a validated questionnaire spe-
cifically developed to capture the range of health-related

Figure 1. Polar chart for PCOSQ domain scores at baseline (red) and after 16-week intervention (blue) in the LS (A), OCP (B) and Combined
groups (C). The scores on the PCOSQ range from 0 (poorest function) to 7 (optimum function). Changes from baseline are indicated as follows:
a P � .001, b P � .01, c P � .05.
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problems identified in PCOS (32). In fact, we noted an
improvement in all domains of the PCOSQ after 16 weeks
of therapy in both the OCP and Combined groups. Fur-
thermore, the combined treatment showed the most sig-
nificant improvements in the body hair, weight, infertility,
and overall physical well-being domains compared to a
single intervention. Changes in serum T levels, FG scores,
and body weight had the most impact on improvements in
their respective PCOSQ domains. On the other hand,
changes in insulin sensitivity did not correlate with
changes in HRQOL scores. Our results indicate that in
addition to recognized benefits such as improved men-
strual cyclicity and decreased hirsutism, low-dose hor-
monal contraceptive treatment combined with LS changes
also leads to improved psychosocial functioning in over-
weight/obese women PCOS.

In a recent meta-analysis, hirsutism and menstruation
were the most affected PCOSQ domains, suggesting that
targeting these complaints might improve HRQOL (4).
Hirsutism has been associated with decreased HRQOL
scores in women with and without PCOS (4, 33, 34). In
our study, high baseline FG scores correlated with low
body hair domain scores on the PCOSQ as reported pre-
viously (35). Similarly, FG scores have been shown to cor-
relate with emotional distress (36) and the sum physical
component of SF-36 domains (37). We hypothesized that
a decrease in androgens with OCP use will result in im-
provement in HRQOL scores. In our study, improvement
in the body hair domain scores after 16 weeks of treatment
with a low-dose (20 �g ethinyl estradiol) OCP signifi-
cantly correlated with both a decrease in serum T levels
and improvement inFGscores. In leanwomenwithPCOS,
the use of OCPs was also associated with improvement in
hirsutism and emotion domain and a decrease in total T
(23). Improvement in psychological domain scores after
laser treatment for hirsutism without change in androgens
has been described in women with PCOS (38).

Hormonal contraceptives are the first-line treatment
for regulating menses in women with PCOS. In a survey of
over 1000 women in the general population, the use of
OCPs was associated with significant improvement in the
mental component but not in the physical component of
HRQOL (39). In our study, the use of OCPs alone in
overweight/obese women for 4 months was associated
with improvements in all domains of PCOSQ scores.
Moreover, the scores were further improved when LS in-
terventions were combined with OCP treatment. Al-
though the use of continuous OCPs resulted in complaints
of breakthrough bleeding (8.2–12%), it did not adversely
impact the menstrual domain scores. In the adolescent
population, one study showed improvement in all do-
mains of the PCOSQ using OCPs combined with a LS

management program for 24 weeks (40). These studies
indicate an overall beneficial effect of the use of OCPs
combined with LS changes on HRQOL assessments in the
obese PCOS population.

On the PCOSQ survey, the lowest score among the five
domains is typically in the weight domain (2, 13). We
confirmed these findings and also found an inverse cor-
relation between the weight domain scores and BMI as
reported by other groups (37, 35). In our study, LS changes
resulted in independent improvements in weight and men-
strual and physical well-being scores. The change in
weight domain scores significantly correlated with weight
loss in both the LS and Combined groups. Moran et al (21)
also reported significant improvement in weight and men-
strual PCOSQ scores in women participating in an 8-week
meal replacement program resulting in 6% weight loss. In
the maintenance phase of the same study (6 months), no
further changes in the PCOSQ domains were noted, indi-
cating that the initial improvement in PCOSQ scores cor-
responded to the active weight loss phase. In a randomized
controlled trial comparing diet only, diet and aerobic ex-
ercise, and diet and aerobic/resistance exercise, all groups
showed significant improvement in emotion, weight, and
menstrual domain scores after 20 weeks of intervention
(20). Another study comparing weight loss associated
with two dietary interventions reported significantly
higher scores in all domains of PCOSQ after 12 months of
a low glycemic index diet compared to a conventional
healthy diet (22). Our study supports the use of hormonal
contraception with LS changes because we noted an im-
provement in all domains of PCOS-specific quality of life
parameters.

In a recent review on hormonal contraception and de-
pression, it was concluded that there was likely no wors-
ening of mood symptoms with the use of combination
hormonal contraception (41). Although OCP use is not
contraindicated in women with depression or anxiety, few
studies have examined their impact on mood and anxiety
disorders in women with PCOS. We have previously re-
ported that women with PCOS are at a 4-fold increased
risk for depressive and anxiety symptoms (5, 6). This in-
creased risk is independent of obesity (5, 7); however,
higher depression scores were observed with higher mean
BMI (3). In our current study, we report a significant de-
crease in the prevalence of depressive symptoms in the
OCP group and anxiety symptoms in the LS group after 16
weeks of treatment. Of note, there was improvement in
both depressive and anxiety symptoms with both inter-
ventions, although we did not have the power to detect
significant differences. These are important findings in a
population at increased risk of both mood and anxiety
disorders (5, 6). However, given the small numbers of
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subjects with depressive and anxiety symptoms, we were
unable to determine the interaction with changes in serum
androgens, FG score, or weight. One randomized study of
laser treatment for hirsutism showed an improvement in
both depression and anxiety scores after 6 months of in-
tervention (38), and another weight loss study showed
improvement in depression scores (20). Collectively, these
studies suggest that PCOS-specific treatments may poten-
tially improve depressive symptoms.

We acknowledge certain limitations to our study. We did
not have a “no-treatment” group, so it is difficult to assess
whether improvement in scores was due to study participa-
tion and social support rather than specific interventions.
Because there are effective treatments for the symptoms of
PCOS, a no-treatment arm may not provide equipoise for
patient participants. Our results may not be generalizable
because all our participants were overweight or obese, used
a low-dose continuous OCPs, and were seeking pregnancy
after phase 1 of this study. The latter may explain why we
observed infertility domain scores to be one of the lowest at
baseline. Although we saw significant improvements with
short-duration interventions, we are unable to confirm
whether these improvements will sustain over longer inter-
vention durations. Our study has several strengths including
a randomized trial of three treatment interventions in well-
characterized women with PCOS and the use of tools vali-
dated in both the general population and women with PCOS
for assessment of HRQOL.

Our study shows that common treatments for PCOS, in-
cluding hormonal contraception and weight loss interven-
tions, are both associated with significant improvements in
HRQOL. Consistent with findings in the general obesity lit-
erature, in our study, overweight and obese women with
PCOS treated with an intensive weight loss intervention re-
ported significant improvements inmostdomainsofdisease-
specificqualityof lifeaswell asgeneralHRQOLparameters.
Perhaps more novel and noteworthy, we noted improve-
ments in both physical and some mental domains of the
PCOSQ and significant improvement in depressive symp-
toms with the use of a low-dose OCP, a first-line treatment
for PCOS. Finally and most importantly, the combination of
the two treatments, aimed to decrease hyperandrogenism
and body weight, resulted in significant improvements in
most domains of PCOSQ, suggesting further benefits of the
combined therapy.
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