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Abstract Keywords

Polycystic ovary syndrome (PCOS) is a common endocrine disorder with a significant  Anxiety, depression, mindfulness, polycystic
psychological burden throughout the life course of affected women. Thus, use of mindful ovary syndrome, quality of life,
awareness may be beneficial as an adjunct to conventional medical management of women stress management

with PCOS. A randomized, controlled trial was conducted at the Evgenideion Hospital of the
Athens University Medical School to explore the impact of an 8-week mindfulness stress
management program on measures of depression, anxiety and stress as well as on the quality
of life in reproductive age women with PCOS. The study was approved by the Research Ethics
Committee. Twenty-three and 15 women with PCOS were randomly allocated to the
intervention or control group, respectively. All participants were administered DASS21, PSS-
14, PCOSQ, Daily Life and General Life Satisfaction Questionnaires and provided three-timed
daily samples of salivary cortisol, before and after the intervention. Intervention group
participants were provided with the Credibility/Expectancy Questionnaire at the day of
enrolment, to check for possible placebo effect on the outcome. Post-intervention, between-
group results revealed statistically significant reductions in stress, depressive and anxiety
symptoms, as well as in salivary cortisol concentrations, along with an increase in Life
Satisfaction and Quality of Life scores in the intervention group only. There was no significant
“placebo” effect on the outcome measures. Mindfulness techniques seem promising in
ameliorating stress, anxiety, depression and the quality of life in women with PCOS and could
be used as an adjunct method to the conventional management of these women.
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Introduction sexual health (Mansson et al., 2011) and quality of life, mood
disorders (Dokras, 2012), anxiety, depression and other stress-
related symptomatology (Benson et al., 2009). Current
treatments are only moderately effective; psychological
comorbidity may interfere with patients’ compliance to
proper uptake of medications or lifestyle modifications
(Sundbom & Bingefors, 2013), thus further hindering suc-
cessful response to treatment.

Recent studies suggest that complementary and alternative
medicine treatments could be beneficial as an adjunct to
conventional medical management of women with PCOS.
Mindfulness has not been investigated in patients with PCOS,
but it has been shown to reduce psychological distress and
exert positive effects in non-PCOS patients (Raja-Khan et al.,
2011). Mindfulness has emerged as a promising therapy for
reducing stress and anxiety that accompanies daily life and
*These authors contributed equally to this work. chronic disease, with no negative side effects (Praissman,
Correspondence: Dr. Charikleia Stefanaki, M.D., M.Sc., Evgenideion 2008). Mindfulness techniques are a clinical application of
Hospital, Athens University Medical School, 18 Alkmanos Street, principles involving the key element of non-judgmental
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mail: cstefanaki @ gmail.com acceptance of psychological distress, thereby reducing the

Polycystic ovary syndrome (PCOS) is one of the most common
endocrine disorders in reproductive age Greek women, with a
prevalence of 6.7% (Diamanti-Kandarakis et al., 1999). It is a
life-long condition of unclear etiology. Recent evidence
suggests that PCOS may be associated with an imbalance of
the brain stress system, i.e. enhanced reactivity of the
sympathetic nervous system (Lansdown & Rees, 2012), the
hypothalamic—pituitary—adrenal axis (Benson et al., 2009) and/
or up-regulated expression of glucocorticoid receptors and
glucocorticoid hypersensitivity (Milutinovic et al., 2011).
The syndrome is associated with long-term physical and
mental health risks (Krgpula et al., 2012), such as infertility
(Costello et al., 2012), hirsutism (Roth et al., 2012), impaired
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tendency to ruminate over these experiences. Several studies
have shown that brain concentration to ‘‘moment-to-moment’’
awareness of one’s present thoughts, emotions and body
sensations in a non-judgmental manner, in combination with
brain plasticity, promote stress alleviation due to an enhanced
relaxation response. This effect appears to be mediated by
changes in brain activity and structure; in the autonomic
nervous system (Kubota et al., 2001) and the hypothalamic—
pituitary—adrenal (HPA) axis, i.e. serum cortisol reduction
(Turakitwanakan et al., 2013); amelioration of poor sleep
quality (Brand et al. 2012); brain temporal transcriptome
changes (Bhasin et al., 2013); regulation of emotion (Robins
et al., 2012) and default mode network connectivity (Brewer
et al., 2011); increases in regional grey matter (Holzel et al,,
2011); and enhanced focusing, sensory processing and reflect-
ive sensory experience awareness (Kilpatrick et al., 2011).
Mindfulness has also been associated with improved glycemic
control and decrease in depression, anxiety and general
psychological distress in patients with type 2 diabetes mellitus
(Rosenzweig et al., 2007). The above-mentioned facts suggest
that the application of mindfulness techniques may have
beneficial psychological effects on patients with PCOS.
Therefore, the aim of this study was to assess the impact of
an 8-week mindfulness stress management program, accom-
panied by a weekly session with the principal investigator, on
the depression, anxiety and stress levels, as well as on the
quality of life in reproductive age women with PCOS.

Methods
Trial design

This was a parallel, two-armed, randomized controlled trial
(RCT), with a 1:1 allocation ratio of participants to interven-
tion and control groups. The study was conducted in the
PCOS Clinic of the Division of Endocrinology, Metabolism
and Diabetes at the Evgenideion Hospital of the Athens
University Medical School, in Greece. The study was in
agreement with the Helsinki Declaration. Ethical approval
was obtained from the Research Ethics Committee of the
Evgenideion Hospital. This trial was registered at Australian
New Zealand Clinical Trials Registry (ANZCTR;
Registration number: ACTRN12613000623796) and the
protocol is available at: https://www.anzctr.org.au/Trial/
Registration/TrialReview.aspx?ACTRN=12613000623796.

Study participants

Patients were recruited from November 2012 to May 2013.
Pre-menopausal women aged 1540 years were eligible for
participation if they were diagnosed with PCOS according to
the Rotterdam definition [if they fulfilled at least two of the
following three criteria (a) chronic anovulation, (b) clinical
and/or biochemical hyperandrogenism and (c) polycystic
ovaries on ultrasound, after exclusion of related disorders].
For adolescents, at least 2 years should have elapsed from
menarche to participate in the study. Exclusion criteria
included pregnancy, another genetic or endocrine disorder,
neuropsychiatric disorders requiring psychotropic medica-
tions (e.g. antipsychotics, antidepressants or anticonvulsants)
and practice of stress management techniques within
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2 months from enrolment, simultaneous participation in
other trials and inability to read or write in Greek. Patients
who deemed eligible and were willing to participate provided
written, informed consent prior to study entry.

Participants were assessed for their social and educational
status and pattern of menstruation. Each patient underwent
measurement of weight, height and clinical evaluation of
body hair/hirsutism with the use of Ferriman—Gallwey (FG)
score. Early morning blood samples, after an overnight
fasting, were obtained for determination of luteinizing
hormone (LH), follicle stimulating hormone (FSH), prolactin
and testosterone concentrations. The diagnosis of PCOS was
set by a designated endocrinologist who examined the patients
and reviewed the results. Patients who at first gave consent
but then refused to undergo thorough assessment were
considered as drop-outs.

Randomization - blinding

An online randomization internet site (www.random.org) was
used to assign the participants to intervention and control
groups. Random allocation sequence was implemented by a
designated clinical assistant who was not otherwise associated
with the trial. The fellow researcher who administered the
questionnaires and obtained the salivary cortisol devices at
the end of the 8-week period was blinded (not aware of the
assigned group of the patients). No concealment was used
within the groups.

Study interventions

After random assignment, participants in the intervention
group were trained in the mindfulness stress management
technique and were administered questionnaires and salivary
cortisol collection devices, at enrolment, by the principal
investigator. The same procedure was applied to the control
group, except for the mindfulness stress management
technique.

Intervention consisted of an 8-week mindfulness stress
management program, which included mindfulness breathing
exercises and diaphragmatic breathing exercises. The mind-
fulness stress management program was administered in the
form of an audio compact disc (CD), along with the necessary
instructions by the principal investigator individually to each
participant on the day of enrolment. The session lasted
30 min, during which the investigator provided advice for the
implementation of the 30-min mindfulness stress manage-
ment program in the daily routine once a day, usually before
bedtime, for 8 weeks. Participants were monitored by the
principal investigator on a weekly basis for any difficulties or
concerns regarding the application of the mindfulness stress
management technique.

For each study participant, a 30-min scheduled meeting or
telephone call with the principal investigator was provided,
depending on the availability or preference of the patients, at
the end of each week, during which patients reported on their
progress, the changes they had observed in the previous week
and the frequency of their practice. Patients were also advised
to get in touch with the investigator anytime they needed to
report or discuss anything.
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Objectives

The primary goal was to assess the efficacy of the mindful-
ness stress management program on the depression, anxiety,
stress and health-related life quality levels. The secondary
goal was to evaluate the impact of the placebo effect on the
outcome measures.

Outcome measures

Primary outcome was the difference in depression, anxiety,
stress and health-related life quality levels, before and after
implementation of the mindfulness stress management pro-
gram in the intervention and control groups. Secondary
outcome was the impact of the placebo effect on the
intervention group. Depression, anxiety, stress and health-
related life quality levels were evaluated at baseline and post-
intervention with the use of five questionnaires and the
measurement of salivary cortisol concentrations.

The questionnaires used were the following.

1. DASS 21 (depression, anxiety, stress scales) questionnaire

The DASS 21 comprises of a set of three self-reported scales,
designed to measure the perception/physical symptomatology
of the negative emotional states of depression, anxiety and
stress, during the past week. It includes 21 items, divided into
subscales of seven items each with similar content; the
depression subscale (items 3, 5, 10, 13, 16, 17 and 21), the
anxiety subscale (items 2, 4, 7,9, 15, 19 and 20) and the stress
subscale (items 1, 6, 8, 11, 12, 14 and 18). It was administered
in both groups. All questions are measured on a four-point
Likert scale, ranging from 0 (‘‘did not apply to me —
NEVER’’) to 3 (‘‘applied to me very much, or most of the
time — ALMOST ALWAYS”). It is validated in Greek
language (Lyrakos et al., 2011).

2. PSS-14 (perceived stress scale) questionnaire

The PSS-14 includes 14 items, by which the patients can
evaluate the degree of daily stress they have experienced
during the past month. All questions (items) are measured on
a five-point Likert scale, ranging from ‘‘never’’ (0) to ‘‘very
often’” (4). PSS-14 scores are obtained by reversing the scores
on the seven positive items, e.g. 0=4, 1 =3, 2=2, etc. and
then summing across all 14 items. Items 4, 5, 6, 7, 9, 10 and
13 are the positively stated items. It was administered in both
groups. It is validated in Greek language (Katsarou et al.,
2012).

3. Routine-daily life questionnaire

The routine-daily life includes items about demographic
characteristics such as age, educational level, marital status,
height, weight and daily routine habits. It consists of many
scales but only two were used, the ‘‘Daily Life Scale’’ and the
‘‘Life Satisfaction Scale’’. Daily Life Scale includes 12 items
about daily routine habits, which are measured on a four-point
Likert scale from 1 (never) to 4 (always). Life Satisfaction
Scale includes 18 items; 8 items for life satisfaction and
general daily satisfaction, 5 items for relationship satisfaction
and 5 items for job satisfaction. These items are also
measured on a Likert scale from ‘‘extremely dissatisfied”’
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(1) to “‘extremely satisfied’” (5). The questionnaire was
administered in both groups. It is developed in Greek
language (Darviri et al., 2012).

4. PCOSQ (polycystic ovary syndrome health-related quality
of life) questionnaire

The PCOSQ consists of 26 items, measuring five areas of
health-related quality of life (HRQoL) and thus perception of
difficulties concerning the experienced emotions (8 items),
body hair (5§ items), weight (5 items), infertility difficulties
(4 items) and menstrual problems (4 items). Each item in the
PCOSQ is graded with a seven-point scale ranging from 1
(maximum impairment of HRQoL) to 7 (no problems or
difficulties) during the past two weeks (Jones et al., 2004).
It was administered in both groups.

5. Credibility and expectancy questionnaire

The credibility and expectancy questionnaire is an easy-to-
administer scale for assessing patient’s expectancy for treat-
ment and rationale credibility. Credibility refers to how
believable, convincing and logical the treatment is, whereas
expectancy refers to improvements that patients believe that
will be achieved. The aspects included in these two scales
relate to (a) treatment rationale, (b) treatment satisfaction, (c)
degree to which the patient would recommend the therapy to a
friend with the same problem, (d) extent to which the
intervention is considered to be useful in the same case and
(e) extent to which the intervention would be considered
aversive.

The credibility and expectancy questionnaire consists of 6
items, 4 on credibility and 2 on expectancy. Regarding the
credibility questions, three are rated on a Likert-type scale
from 1 to 10 and the fourth is rated from 0% to 100%. It was
administered only in the intervention group and only at the
time of enrolment, to check for possible placebo effect in the
outcome measures (Devilly & Borkovec, 2000).

Salivary cortisol measurements

Diurnal saliva was collected with the use of Salivettes®
(Sarstedt-Nuembrecht, Germany) three times a day for
measurement of salivary cortisol concentrations; Cortl —
8 a.m. (at rest — at awakening), Cort2 — 8.30 a.m. (30 min after
waking up — at rest without employing any activity) and
Cort3 — 8 p.m. (12 h post-awakening), on the day of enrolment
and at the end of the 8-week period. Written and verbal
instructions for use were given to patients prior to the
procedure (Inder et al., 2012). Salivary cortisol concentrations
were determined with the use of an automated electrochemi-
luminescence method on a COBAS e411 analyzer (Roche
Diagnostics®). The area under the curve (AUC) for salivary
cortisol concentrations was measured at awakening with
respect to ground (AUC,) and with respect to increase (AUC;;
Pruessner et al., 2003). Salivary cortisol AUC, is a biological
indicator of negative affect and representative of the total
hormonal output (Izawa et al., 2010) whereas AUC; is a
biological indicator that provides information on the HPA
axis reactivity (Fekedulegn et al., 2007).
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Sample size

As this was a pilot study implementing a mindfulness stress
management program in reproductive age women with PCOS
in Greece, we aimed at a number of participants between 12
(Julious, 2005) and 25 (Sim & Lewis, 2012) per group.

Statistical analyses

Statistical analyses were performed using the statistical
software package IBM SPSS version 21.0 (IBM. Co., New
York, NY) and StatSoft Statistica version 8. Baseline,
descriptive characteristics are represented as mean values,
standard deviation (SD), absolute (n) and proportional values
(%). Statistical significance was set at p<0.05. Cohen’s d
effect sizes were also calculated to serve as a quantitative
measure of the strength of our findings. The normality of data
was assessed with the Shapiro-Wilk test and normal
probability plots (Q-Q plots, P-P plots). Intention to treat
analysis (Hollis & Campbell, 1999) was used, along with
multiple imputations of the missing values. Statistical tests
were performed between imputed and observed values to
check for statistical differences (Sterne et al., 2009).
Statistical analysis was performed using the Pearson y* for
frequency group comparisons, the independent two-sample
Student r-test for mean differences between the groups, the

Figure 1. Participants’ flow chart.
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paired Student r-test for mean differences within the groups,
the Pearson correlation coefficient () and repeated measures
ANOVA followed by Bonferroni correction, to explore the
impact of group assignment on the Life Satisfaction Scale
scoring. The reliability of a scale can vary depending on the
sample that it is used with. Therefore, we considered
necessary to check that each scale used in this study was
reliable within our sample. Consequently, we performed
Cronbach alpha co-efficient analysis for every scale and
subscale used, to assess internal consistency (Streiner &
Norman, 1995). Multiple stepwise regression analysis was
used to test if the baseline characteristics significantly
predicted the outcome measures.

Results
Participant flow

During a 7-month period, 69 women were screened for
eligibility and 46 women who met the Rotterdam diagnostic
criteria for PCOS were considered eligible. Of these, eight
women were excluded after randomization, as they were
considered as drop-outs. Consequently, a total of 23 PCOS
patients were allocated to the intervention group and 15 to the
control group (attrition rate 35% in the control group).
The participants’ flow chart is shown in Figure 1.

Assessed for
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Baseline characteristics

Patient characteristics at enrolment are demonstrated in
Table 1. There were no significant differences between the
two groups for the majority of characteristics apart from total
life satisfaction and its subscale, general satisfaction scores.
Since the assumption of sphericity, normality and minimum
sample requirement were satisfied, a linear, mixed between
groups analysis of variance was conducted to explore the
impact of the initial group assignment on general life
satisfaction (p<0.001) and total life satisfaction (p =0.01)
scores. There were statistically significant main effects for
group assignment (Wilk’s Lambda = 0.89, F[1, 36] =4.440,
p=0.021, partial n°=0.11) and the effect size was small.
The main effect for group assignment (Wilk’s Lambda = 0.65,
F [1, 36]=5.83, p=0.021) was also medium (partial
n*=0.139). The main effects for time and group assign-
ment also differed significantly (Wilk’s Lambda=0.026,
F[1,36] =11, p=0.02, partial 772 =0.235). These effect sizes
might be attributed to the control group’s disappointment over
group assignment. Other reasons might be cultural or even a
result of different personality traits (Diener et al., 2012;
Takeuchi et al., 2014).

Outcomes

Results of study questionnaires’ internal consistency are
demonstrated in Table 2. All the questionnaires and
their subscales demonstrated satisfactory Cronbach alpha
co-efficients, except for the emotions subscale of PCOSQ and
the credibility and expectancy questionnaire. Cronbach alpha
co-efficient is very sensitive to the number of items in the
scale. Since the recommended range of these short scales’
items correlation co-efficient is between 0.2 and 0.4
(Briggs & Cheek, 1986), we considered this scale reliable
for this study.

Between-groups results post-intervention

Post-intervention results showed significant differences
between the intervention and control groups in DASS21
depression [#(36) =—4.879, Cohen’s d=—1.72, p=0.011]
and stress subscales [#(36) =—5.540, Cohen’s d=—1.90,
p=0.025] and in Cortl [#(36) = —2.702, Cohen’s d = —2.94,
p=0.001] and Cort2 [¢(36) = —2.751, Cohen’s
d=—-2.65, p=0.025] as shown in Table 1. No other statistic-
ally significant differences were observed between the two
groups. Multiple stepwise regression analysis was used to test
if the baseline characteristics (age, BMI, marital status,
educational level, residence, hormonal profile, FG score and
medication) significantly predicted participants’ scores of
DASS21 depression and stress subscales, Cortl and Cort2
concentrations. No statistically significant predictors were
found for DASS21 depression and stress subscales’ scores and
for Cortl concentrations. For the study participants who were
on metformin, baseline BMI was the best predictor for Cort2,
which explained 61.2% of the Cort2 variance [R2: 0.58,
F(1,17)=26.8, SE =1.12, p <0.01]. In these patients, baseline
BMI significantly predicted Cort2 concentrations [3=0.38,
SE;=0.07, #(17) =5.181, p<0.001]. For women who were
not on medication, age was found to be the best predictor for
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Cort2, which explained 48.7% of the Cort2 variance
[R*=43.6%, F(1,10)=9.51, SE=1.99, p=0.01]. In these
women, age significantly predicted Cort2 concentrations
[8=0.30, SE5=0.10, #(10) = 3.084, p <0.011].

Intervention group results

Statistically significant differences pre- and post-intervention
were demonstrated for DASS 21 depression [#(22)=3.557,
95% CI=1.66, 6.33, Cohen’s d =3.496, p=0.002], anxiety
[#(22) =3.806, 95% CI=1.74, 5.91, Cohen’s d=1.462, p=
0.001] and stress [#(22) =5.496, 95% CI =4.38-9.7, Cohen’s
d=1.608, p<0.001] subscales, along with the PCOSQ
perception subscales [Emotions - #(21)=-3.211, 95%
CI=-8.9, —1.9, Cohen’s d=—0.765, p=0.004, body hair
—1(21)=—-3.687,95% Cl = —5.9, —1.6, Cohen’s d = —0.848,
p=0.001, weight — #(20) = —2.720, 95% CI = —6.05, —0.79,
Cohen’s d =—0.670, p=0.013, infertility — #22) = —3.067,
95% Cl=-5.02, —0.97, Cohen’s d=—0.693, p=0.006,
menstrual problems - #(22)=-3.180, 95% CI=-5.6,
—1.17, Cohen’s d=—0.664, p=0.004] and the general
satisfaction subscale of daily routine questionnaire [#(22) =
—3.557, 95% Cl=-3.14, —0.77, Cohen’s d=-0.772,
p=0.002]. AUC, decreased significantly post-intervention
[#(22) =2.493, 95% CI=1.64, 17.91, Cohen’s d=3.834,
p=0.037]. Interestingly, no significant differences were
observed in salivary cortisol levels, PSS-14 scores, daily
routine questionnaire scores and job satisfaction or relation-
ships satisfaction scores, before and after the intervention.
Multiple stepwise regression analysis indicated no statistically
significant predictors for the intervention group’s outcome
measures.

The mean frequency of technique application was 35.86
(SD=13.9, Min =17, Max = 56). The 8-week period of the
intervention sums up to 56 times, in total. There was
statistically significant deviation from the expected fre-
quency of technique application [#(21)=-6.79, 95%
CI=-26.3, —13.96, p<0.001]. However, the frequency of
the technique application was not found to be significantly
correlated with most of the results. The correlation and the
regression co-efficients of the technique application fre-
quency with the outcome measures are demonstrated in
Table 3. Of all the questionnaires and subscales, only the
body hair and the Weight perception subscale of the
PCOSQ, the daily routine and the general satisfaction
subscales of the routine-daily life questionnaire were
significantly correlated with the frequency of technique
application.

Regarding the credibility and expectancy questions, the
last question of the first section (confidence in recommending
therapy to a friend) and the two items of the second section
(success in reducing symptoms, expectancy scale) did not
demonstrate correlation with any of the baseline characteris-
tics or the outcome measures (before and after the interven-
tion), suggesting that the placebo effect did not have any
significant influence on the intervention group’s results.

Control group results

DASS 21 depression [#(14)=-2.371, 95% CI=-6.09,
—0.305, 2.97, Cohen’s d=0.166, p=0.033] and anxiety
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Table 1. Baseline and post-intervention data (demographic and clinical characteristics, questionnaire scoring and salivary cortisol data) of study

participants.

Intervention group

Control group

(n=23) n=15) 95% CI/x>, df p value
Age (years) mean + SD 23.4+4.62 28.3+7.20 —9.04, 0.93 0.170
Weight (kg) mean + SD 59.5+6.87 65.2+14.8 —12.99, 1.69 0.127
Body mass index (kg/m?) mean + SD
Baseline 21.53+2.15 23.7+4.4 —4.92, 0.45 0.097
Post-intervention 21.37+1.89 23.62 +3.98 —4.65, 0.15 0.065
Marital status n (%)
Single 23 (100%) 12 (80%) X>=4.994, df =1 0.054
Married 0 (0%) 3 (20%)
Divorced/Separated 0 (0%) 0 (0%)
Educational level n (%)
Primary education 0 (0%) 0 (0%) X2: 2.88, df =4 0.509
Lower secondary education 0 (0%) 1 (6.7%)
Upper secondary education 2 (8.7%) 2 (13.3%)
Post-secondary education 7 (30.4%) 5 (33.3%)
First stage of tertiary education 7 (30.4%) 5 (33.3%)
Second stage of tertiary education 7 (30.4%) 2 (13.3%)
Residence n (%)
Urban 19 (82.6%) 14 (93.3%) X>=4.262, df =5 0.307
Rural 4 (17.2%) 1 (6.7%)
Hormonal profile mean +SD
Prolactin (ng/mL) 7.69+3.61 5.25+3.07 —14.42, 13.72 0.946
LH (mIU/mL) 6.35+2.64 4.8+1.16 —2.15,7.01 0.247
FSH (mIU/mL) 13.16 +7.41 13.51+7.17 —0.63, 3.66 0.150
Testosterone (nmol/L) 0.455+0.22 0.732+0.51 —0.67, 0.11 0.156
FG Score 7.73+3.12 7.53+2.19 —1.67, 2.09 0.826
Medication
Nil 8 (34.7%) 5 (33.3%) X>=4.36, df=5 0.94
Metformin 11 (47.8%) 9 (60%)
OCPs 1(4.3%) 0 (0%)
Corticosteroids 0 (0%) 1 (6.66%)
Metformin + Antiandrogens 1 (4.3%) 0 (0%)
Metformin + OCPs 2 (8.6%) 0 (0%)
DASS21 questionnaire mean + SD
Depression
Baseline 18+8 18.1+12.8 —12.10, 0.80 0.840
Post-intervention 434 +3.28 17.2+9.99 —18.19, —7.51 0.011*
Anxiety
Baseline 8+8 11.06+7.9 —8.86, 2.37 0.249
Post-intervention 4+4 14.13 £6.02 —13.98, 1.62 0.670
Stress
Baseline 12+9 11.4+9 —13.41, 1.3 0.105
Post-intervention 5.04+4.02 19.06 +£9.61 —19.80, —8.80 0.025%
PSS-14 Questionnaire
Baseline 42+8 39.6+6.9 —2.96, —7.45 0.388
Post-intervention 41.27+11.97 41.57+4.92 —5.45, —4.14 0.240
PCOSQ questionnaire mean + SD
Emotions
Baseline 3521+11.7 31.06+14.5 —4.54, 12.84 0.339
Post-intervention 41.27+11.97 26.86 +12.19 6.20, 22.60 0.088
Body Hair
Baseline 22.3+9 223+9.19 —6.16, 6.11 0.992
Post-intervention 26.18 +8.06 19.86 +9.84 0.32, 12.30 0.390
Weight
Baseline 21.7+10.21 17 £10.6 —2.09, 15.12 0.168
Post-intervention 25.38+84 16.13 +8.64 3.36, 15.12 0.990
Infertility
Baseline 18.78 +8 14+8.1 —7.73, 10.16 0.880
Post-intervention 21.78 £6.24 13.13+7.34 4.13, 13.16 0.640
Menstrual Problems
Baseline 16 +6.63 14.2+6.1 —2.54, 6.14 0.406
Post-intervention 19.39+6.17 12.64 +5.35 2.71, 10.78 0.610
Salivary cortisol concentrations mean + SD
Cortl (pg/dl)
Baseline 0.53+0.2 0.75+0.66 —0.58, 0.11 0.187
Post-intervention 0.36+0.12 1.96 +0.76 —2.79, —0.39 0.001%*

(continued)
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Intervention group

Control group

(n=23) (n=15) 95% Cl/x>, df p value

Cort2 (pg/dl)

Baseline 1.96 +2.86 233+5.11 —2.63, 1.90 0.744

Post-intervention 0.8+0.36 245+0.8 —2.87, —0.43 0.025%
Cort3 (pg/dl)

Baseline 0.61+0.72 0.30+0.87 —0.13, 0.60 0.189

Post-intervention 04+0.21 0.44 +0.28 —0.16, 0.08 0.330
AUC,

Baseline 21.65+19.36 22.31+26.72 —15.31, 14.49 0.674

Post-intervention 11.87+4.8 2424 +2.3 —16.76, 3.54 0.190
AUG;

Baseline 20.61 +18.24 23.87+5.7 —32.37, 15.36 0.067

Post-intervention 13.21 +£6.69 28.31+25 —176.05, 39.28 0.200
Daily life questionnaire (mean + SD)
Daily routine (score range 12-48)

Baseline 3595+7.23 35.53+£8.27 —4.93,5.76 0.875

Post-intervention 3745+6.9 36.2+7.66 —3.79, 6.29 0.410
Total life satisfaction (score range 18-90)

Baseline 61.26 +9.97 48.33+7.45 0.98, 4.76 0.001%%*

Post-intervention 63.8+9.67 48.4+7.87 9.5, 11.2 0.001%%*
General satisfaction (score range 8—40)

Baseline 25+4.24 21.13+4.29 0.98, 6.98 0.010%%*

Post-intervention 26.95+5.34 21+4.32 2.6, 9.30 0.031°*
Job satisfaction (score range 5-25)

Baseline 15.91 +3.56 13.33 +£3.81 0.11, 5.04 0.410

Post-intervention 16.6 +3.14 13.4+3.71 0.86, 5.41 0.55
Relationships satisfaction (score range 5-25)

Baseline 17.04 £3.75 14.93 +3.19 —-0.27, 4.5 0.082

Post-intervention 17.69 +3.22 13.8+2.19 1.89, 5.76 0.46

Abbreviations: Cortl, salivary cortisol concentrations at 8 a.m. (at rest — at awakening); Cort2, salivary cortisol concentrations at 8.30 a.m. (30 min after
waking up — at rest without employing any activity); Cort3, salivary cortisol concentrations at 8 p.m. (12h post-awakening); AUC,, area under the
curve with respect to the ground; AUC;, area under the curve with respect to increase; OCPs, oral contraceptive pills. *p <0.05; **p <0.01.

Table 2. Cronbach alpha coefficients for study
questionnaires’ internal consistency.

Cronbach alpha

Study questionnaires co-efficient

Daily routine 0.900
Life satisfaction scale 0.902
DASS 21
Depression subscale 0.877
Anxiety subscale 0.801
Stress subscale 0.900
PSS-14 0.772
PCOSQ
Weight subscale 0.912
Body hair subscale 0.889
Emotions subscale 0.903
Infertility subscale 0.900
Menstrual problems subscale 0.685
Credibility and Expectancy 0.549

[#(14)=—2.588, 95% CI=-5.60, —0.52, Cohen’s d=
—0.739, p=0.021] subscales along with PCOSQ emotions
[#(14)=4.257, 95% CI=2.08, 6.31, Cohen’s d=1.38,
p=0.001], body hair [#(14)=2.595, 95% CI=0.42, 4.5,
Cohen’s d=0.671, p=0.021) and menstrual problems
[#(13)=2.459, 95% CI=0.19, 3.08, Cohen’s d=0.699,
p=0.029) perception subscales were the only outcome
measures that significantly differed before and after the 8-
week period of the trial. Multiple stepwise regression analysis
indicated no statistically significant predictors for the control
group’s outcome measures.

Adverse events

No adverse effects were noted in either group. Conversely,
participants’ guardians or life partners commented on
improvement of their demeanor and general behavior post-
intervention.

Discussion

This study aimed to explore the impact of a mindfulness stress
management intervention program on stress and other aspects
of health-related quality of life in PCOS patients of
reproductive age. Our findings confirmed that stress, anxiety
and depression levels decreased and life quality improved
with the intervention in these patients.

More specifically, DASS 21 anxiety, depression and stress
subscales scores decreased significantly with mindfulness
stress management. These results are similar to those of other
studies, were statistically significant reductions in all three
DASS 21 subscales were observed after implementation of
mindfulness in different groups of patients (Gold et al., 2010).
Regarding the PCOSQ questionnaire scores, the intervention
group’s results also showed a significant improvement in
almost all of its subscales, findings analogous to the results of
other mindfulness stress management programs RCTs in
breast cancer patients (Henderson et al., 2012; Hoffman et al.,
2012).

We demonstrated that a statistically significant reduction
in AUC, post-intervention which has been associated with a
reduction of negative affect and, consequently, with decreases
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Table 3. Correlation and linear regression coefficients of the technique application frequency and the outcome

measures in the Intervention Group.

Correlation

Linear regression

Outcome measures co-efficient co-efficient 95% CI p value
DASS21 questionnaire

Depression subscale 0.011 0.005 —0.22, 0.21 0.96
Anxiety subscale 0.036 0.014 -0.2, 0.17 0.87
Stress subscale 0.097 0.043 —0.16, 0.24 0.66
PSS-14 questionnaire 0.086 0.050 —0.318, 0.218 0.70
PCOSQ questionnaire

Emotions subscale 0.358 0.296 —0.075, 0.66 0.11
Body hair subscale 0.547%%* 0.314 0.083, 0.545 0.010
Weight subscale 0.447% 0.279 0.003, 0.548 0.048
Infertility subscale 0.355 0.158 —0.036, 0.353 0.10
Menstrual problems subscale 0.151 0.067 —0.136, 0.27 0.50
Salivary cortisol concentrations

Cortl 0.032 0.001 —0.011, 0.13 0.91
Cort2 0.119 0.003 —0.013, 0.19 0.68
Cort3 0.075 0.001 —0.008, 0.01 0.79
AUC, 0.370 0.037 —0.15, 0.171 0.87
AUG; 0.123 0.123 —0.161, 0.27 0.55
Daily life questionnaire

Daily routine (score range 12-48) 0.051%* 0.424 0.148, —0.699 0.004
Total life satisfaction (score range 18-90) 0.583 0.025 —0.273, 0.224 0.83
General satisfaction (score range 8—40) 0.585%%* 0.229 0.081, 0.378 0.007
Job satisfaction (score range 5-25) 0.561%%* 0.129 0.040, 0.218 0.004
Relationships satisfaction (score range 5-25) 0.280 0.05 —0.039, 0.17 0.20

Cortl, salivary cortisol concentrations at 8 a.m. (at rest — at awakening); Cort2, salivary cortisol concentrations at
8.30 a.m. (30 min after waking up — at rest without employing any activity); Cort3, salivary cortisol concentrations
at 8 p.m. (12h post-awakening); AUC,, area under the curve with respect to the ground; AUC;, area under the

curve with respect to increase. *p <0.05; **p <0.01.

of stress perception (Piazza et al., 2013). The augmentation in
the general satisfaction subscale score after intervention in
our PCOS patients, confirmed the above associations.

The pathophysiology of cortisol signaling in women with
PCOS is poorly understood (Milutinovic et al., 2011).
Interestingly, we found that age was the best predictor for
Cort2 only in patients who were not receiving medical
treatment for their PCOS and probably represented the milder
form of the syndrome. In normal women, cortisol levels may
increase with age due to an increased activity of the HPA axis
consistent with lifelong exposure to stress (Van Cauter et al.,
1996). Baseline BMI was the best predictor for Cort2 only in
those women who received metformin. These data probably
support a role of increased HPA axis activity and elevated
cortisol levels in the expression of worse metabolic PCOS
phenotype in those women in need of metformin.

PSS-14 questionnaire scoring, which evaluates perceived
stress levels, did not demonstrate statistically significant
differences within or between groups post-intervention.
However, according to the AUC, and the DASS 21 stress
subscale scoring, it seems that in PCOS patients stress was
indeed reduced. DASS21 stress subscale principally evaluates
sympathetic nervous system symptomatology and not per-
ceived stress, which patients experience subjectively. This
finding is consistent with a recent study indicating that
mindfulness techniques exert their beneficial effects primarily
through direct remodeling of neural correlates, suggesting
that the primary effect of mindfulness stress management may
be mostly exerted in affect rather than in cognition (Kerr
et al., 2013). Thus, it is possible that a longer duration of this
particular intervention would help the patients to experience
the benefits of this program more profoundly. Also, other

experimental studies (Paredes et al., 1998) have shown that in
PCOS patients, sympathetic nervous system tone is up-
regulated, suggesting that the relaxation response cannot be
easily achieved (de Sa et al., 2011; Yildirir et al., 2006).

We also attempted to evaluate the impact of the placebo
effect, via the credibility and expectancy questionnaire. There
is a methodological ‘‘battle’’ in the medical literature about
how the placebo effect impacts on the results of RCTs. It
seems that the ‘‘clinically important effects’” are an
integrating aspect of not only pharmacological RCTs
(Kirsch, 2005), but also of complementary medicine RCTs,
such as ours. It is, therefore, exceptionally difficult to
interpret the results of a RCT, without evaluating the
perceptions and notions of the participants and the expectancy
and credibility of the intervention. According to our results,
there was no impact of the credibility and/or expectancy
notions, and hence, a placebo effect is unlikely.

Our study had some limitations. As it was not feasible to
conduct a ‘‘placebo intervention’’, the control group did not
receive any program, and no concealment was used.
Furthermore, with respect to intervention, we could not
objectively validate the frequency of the technique applica-
tion, since it was self-reported. We only assessed the effects of
the mindfulness stress management program at the end of the
8-week period. Although the frequency of the technique
application was of significance in other studies, this was not
confirmed in this study, since it was not substantially
correlated with the outcome. Maybe the duration of this
particular technique application is of importance; it would be
of interest to follow up these patients for longer periods and
check for long-lasting effects of mindfulness stress manage-
ment in their lives.
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Our trial adds to the cumulative evidence, which supports
the adaptation of mindfulness techniques for reduction of
stress, anxiety and depression in several conditions (Klainin-
Yobas et al., 2012). We conclude that mindfulness techniques
are promising in reducing stress and ameliorating the quality
of life in women with PCOS. Future studies in a larger
number of patients and for a longer follow-up period are
needed to allow definite conclusions.

Conclusions

We conducted a randomized controlled trial to evaluate the
effect of a mindfulness stress management program on stress,
anxiety and depression in women with PCOS. Mindfulness
stress management techniques could be used as an adjunct
method to conventional treatment for women with polycystic
ovary syndrome.
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