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Abstract

Introduction: The knowledge regarding eating behavior and disorders in women with
polycystic ovary syndrome (PCOS) and severe obesity is limited. This study aimed
to assess eating behavior and lifestyle factors in women with severe obesity (BMI
>35 kg/mz), with and without PCOS, and the effect of weight loss on these behaviors.
Material and Methods: A prospective clinical trial with participants screened for
PCOS using National Institutes of Health criteria. Participants completed the Food
Frequency Questionnaire, International Physical Activity Questionnaire, Three-Factor
Eating Questionnaire, and Questionnaire of Eating and Weight Patterns-revised, and
were evaluated regarding binge eating disorder using DSM-5 criteria before and after
a 12-month weight loss intervention. Clinicaltrials.gov: NCT01319162.

Results: 246 women were included (PCOS n=63, age 33.0+8.4, BMI 39.9+4.7;
non-PCOS n=183, age 37.7+8.7, BMI 39.6 +4.3). Women with PCOS showed
elevated baseline scores in cognitive restraint eating (50.0 [33.3-63.2]) compared
to women without PCOS (38.9 [27.8-55.6]; p=0.012). No differences were
observed between groups in emotional and uncontrolled eating. In both groups,
cognitive restraint eating was negatively correlated with energy intake (PCOS:
r=-0.315, p<0.05; non-PCOS: r=-0.214, p<0.001), while uncontrolled eating
displayed a positive correlation with energy intake (PCOS: r=0.263, p=0.05; non-
PCOS: r=0.402, p<0.001). A positive correlation was found between emotional
eating and energy intake only in women without PCOS (r=0.400, p<0.001).
Baseline self-reported energy intake and physical activity did not differ between
groups. At 12-month follow-up, women with PCOS reported reduced fat intake.
Women without PCOS reported reduced energy intake, carbohydrates and sugar,
increased protein, reduced scores for emotional and uncontrolled eating, and
heightened scores for cognitive restraint eating. Comparing changes from baseline

to follow-up, differences were found between groups in cognitive restraint, intake

Abbreviations: BMI, body mass index; PCOS, polycystic ovary syndrome; VLED, very low energy diet.
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1 | INTRODUCTION

Polycystic ovary syndrome (PCOS) is a common endocrine disorder,
with a prevalence of approximately 10% in women of fertile age.!
The condition is characterized by hyperandrogenism and insulin re-
sistance, leading to a spectrum of symptoms including reproductive
disturbances such as oligo-anovulation and im‘ertility,2 hirsutism,
metabolic disturbances, including hyperinsulinemia, type 2 diabetes,

obesity, hyperlipidemia, and hypertension,g'4

as well as psychiatric
disorders such as anxiety and depression.®

The prevalence of obesity (BMI 230kg/m?) in Sweden is 16%,
with a predominance of severe obesity among women compared to
men.® A strong association exists between PCOS and obesity, with a
50%-70% prevalence of obesity in American women with PCOS” and
a 34% prevalence of obesity in a Nordic population of women with
PCOS.8 The reasons for the association between PCOS and obesity
remain unclear, but it has been shown that women with PCOS have
a higher rate of weight gain than women without PCOS, especially
in early adulthood.” However, previous studies have identified com-
parable resting metabolic rate, energy intake, and physical activity
in women with and without PCOS of fertile age across normal- and
overweight categories.m’11 Nevertheless, a higher prevalence of dis-
ordered eating and binge eating disorders (BEDs) has been observed
in women with PCOS."2

Lifestyle treatment, including dietary modifications, physical ac-
tivity, and behavioral adjustments, is regarded as the first-line thera-
peutic approach for weight management, aimed at both weight loss
and maintenance of a healthy body weight in women with PCOS.B®
In women with PCOS, such interventions are considered beneficial
in alleviating symptoms associated with PCOS and preventing meta-
bolic complications associated with PCOS over time.'* Despite this,
there are few studies examining dietary intake, physical activity, and
eating behavior in women with severe obesity (BMI 235kg/m?) and
PCOS during obesity treatment.

This study aimed to investigate self-reported eating behavior,
energy intake, and physical activity before and after a 12-month
weight loss intervention in a cohort of women with severe obesity,
with and without PCOS, and to compare the results within and be-

tween the two groups.

of fat, carbohydrates, and sugar. The mean weight loss was 12-14 kg, with no
between-group difference (p=0.616).

Conclusions: Women with severe obesity and PCOS showed elevated cognitive
restraint eating behaviors compared to women without PCOS. Although significant
weight loss was seen in both groups, alterations in eating behavior more favorable for

weight loss were only seen in women without PCOS.

dietary intake, eating behavior, obesity, polycystic ovary syndrome, weight loss

Key message

In severe obesity, women with PCOS have more conscious
control over their eating than those without PCOS. Weight
loss interventions led to substantial and comparable
weight loss in both groups; however, altered eating behav-

iors were specifically noted among women without PCOS.

2 | MATERIAL AND METHODS

2.1 | Design setting and participants

This is a prospective clinical trial carried out between 2011 and 2017,
at the Regional Obesity Center at Sahlgrenska University Hospital,
Gothenburg, Sweden, to which the participants had been referred
for weight loss treatment. Women aged 18-50years were invited to
the present study. Before initiation of a weight loss intervention, all
individuals that consented to participate underwent screening for
PCOS using the National Institutes of Health (NIH) criteria, requir-
ing both oligo-/anovulation and the presence of clinical and/or bio-
chemical hyperandrogenism, with the exclusion of other endocrine
disorders. The diagnostic procedure for PCOS has been described
in detail earlier.'® Subsequently, before the start of treatment and
at 12months, patients underwent anthropometric assessments and
laboratory sampling and responded to self-administered question-
naires regarding eating behavior, dietary intake, and physical activ-
ity. The same questionnaires were completed by the participants
at both baseline and follow-up. At baseline, based on PCOS status,
participants were categorically assigned to two groups: PCOS and
non-PCOS.

2.2 | Anthropometry and biochemistry

Body height, weight, and waist circumference were measured ac-
cording to standard protocol at baseline and at 12 months. BMI was

calculated by kg/m?2.1®
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2.3 | Eating behavior

The 21-item Three-Factor Eating Questionnaire (TFEQ-R21)Y is
a questionnaire assessing eating behavior divided into three sub-
scales that cover different eating behavior domains: emotional
eating (EE), cognitive restraint eating (CR), and uncontrolled eat-
ing (UE). EE subscale assess eating as a response to emotions,
cognitive restraint eating subscale assess consciously choosing
to restrict food intake to lose or maintain weight and uncon-
trolled eating subscale assess loss of control regarding eating.
Raw scores were transformed into scaled scores of 1-100, where
higher scores for each subscale indicate greater emotional eating,
greater cognitive restraint eating, and greater emotional eating

characteristics.

2.4 | Binge eating disorder
The identification of BED was done according to the Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)
criteria,'® based on questions from the Questionnaire of Eating and
Weight Patterns-revised (QEWP-r), which has been translated and
validated in the translated version.'’?

2.5 | Dietaryintake

Dietary intake was assessed with a validated semi-quantitative
Food Frequency Questionnaire (FFQ) and covered habitual dietary
intake over the last 3months when completing the FFQ.%° Energy
and nutrient calculations were done with the food database from the

Swedish Food Agency.??

2.6 | Physical activity

To assess physical activity, the short version of the International
Physical Activity Questionnaire (IPAQ)?? was used. IPAQ is a vali-
dated questionnaire with nine items, measuring recalled physical
activity during the last 7days with information on the time spent
walking, activities of vigorous or moderate intensity, and sedentary
activity/sitting. Answers were given in hours and minutes.

2.7 | Intervention

All participants started the 12-month weight loss intervention
with a 12-week period of a very low-energy diet (VLED), which
has been described in detail before.'®> The VLED regimen con-
sisted of a liquid diet with a calorie intake of 450-800kcal per
day.23 Subsequently, solid foods were gradually introduced within
the context of an energy-reduced diet, with caloric content ad-
justed to achieve a reduction of 30% from the estimated energy

requirements for weight maintenance. The reintroduction of solid
foods followed a step-based pattern, starting with one meal at a
time, starting with breakfast, and continuing with VLED at the
other meals during the day. After 6 weeks, the next meal was re-
introduced, and after another 6 weeks, the third meal was rein-
troduced. By that time, the participants had no meals left with
VLED. Dietary advice within the framework of an energy-reduced
diet included more foods with low energy density, eg vegetables,
fruits, and foods with high satiation effects, eg whole-grain cere-
als. Counseling regarding physical activity was given during the
whole treatment period and was individualized in relation to the
preferences of the participants. Appointments were scheduled
once a month for all participants with either a study nurse or a
dietician. These appointments included weight assessments and
support for both dietary modifications and increased physical

activity.

2.8 | Statistical analyses

Statistical analyses were performed using SPSS 27.0 software.
Normally distributed data was presented as mean +SD, and skewed
data was presented as median and 1Q range. Between-group com-
parisons of women with and without PCOS were conducted using a
Student's t-test for normally distributed variables or Mann-Whitney
U-test for skewed variables, adjusting for age with an analysis of co-
variance (ANCOVA). The chi-squared test was used when comparing
the proportions of BEDs.

Changes from baseline to 12months within groups were as-
sessed using a paired t-test and Wilcoxon signed-rank test, and
independent samples t-test for comparing changes between the
groups. Correlations were determined using the Spearman cor-
relation test. The results were considered statistically significant
at p<0.05.

3 | RESULTS

At baseline, a total of 246 women characterized by severe obesity
volunteered to participate in the study (PCOS n=63, non-PCOS
n=183). The characteristics of the included participants are shown
in Table 1. Women with PCOS were younger (PCOS 33.0+ 8.4 years,
non-PCOS 37.7+8.7years; p<0.001) compared to women with-
out PCOS. No differences in BMI were observed between the
two groups (PCOS 39.9 +4.7kg/m? non-PCOS 39.6+4.3kg/m?;
p=0.787; Table 1).

At 12 months, a total of 72 women (PCOS, n=21; non-PCOS,
n=68) had completed the follow-up assessments. Compared to
baseline, women with PCOS lost 12.5 +9.3kg, p<0.001, and women
without PCOS lost 14.0kg+12.5, p<0.001, with no difference
between groups (p=0.616). The percentage of weight loss was
11.5+8.4% for women with PCOS and 12.3+ 10.5% for those with-
out PCOS.
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TABLE 1 Baseline characteristics in

PCOS (n=63) (':o:lzg)os z;::l:e ?;:ZI:: LIRS w?men with severe obesity with and
without PCOS.

Age (years) 33.0+8.3 37.9+8.21 <0.001
Weight (kg) 111.0+16.8 110.7 +14.6 0.893 0.872
BMI (kg/m?) 39.9+4.7 39.7+4.3 0.715 0.763
Waist circumference (cm) 115.5+12.8 114.9+10.2 0.697 0.358
Physical activity

Sedentary behavior 360 (120-600) 300 (120-555) 0.195 0.213

(min/day)
Medium/vigorous activity 136 (90-184) 124 (83-165) 0.194 0.354
(min/week)

Walking (min/week) 771 (0-1268) 758 (0-1163) 0.730 0.679
Dietary intake

Energy (kcal/day) 2692+1181 2648 +1081 0.787 0.423

Protein, E% 16.3+2.6 16.2+3.0 0.796 0.771

Fat, E% 39.0+5.3 38.8+5.6 0.733 0.878

Carbohydrates, E% 43.4+5.6 43.7+6.3 0.757 0.770

Sugar, E% 19.8+5.9 19.9+5.9 0.900 0.806

Alcohol, E% 1.0+1.3 11+1.8 0.673 0.944

Fiber (g) 23.6+12.9 22.5+10.4 0.499 0.142

Iron (mg) 14.7+6.2 14.8+5.7 0.895 0.663

Vitamin C (mg) 142.2+77.4 130.0+82.0 0.313 0.230

Vitamin D (pg) 8.4+3.9 7.6+3.6 0.163 0.050

Note: Values are presented as mean +SD, except for physical activity, which is presented as
median and 1Q range. Comparisons between groups were made with an independent sample
t-test and Mann-Whitney U-test, with adjustment for age with ANCOVA; p <0.05 was considered
statistically significant. Bold shows statistically significant p-values.

Abbreviations: BMI, body mass index; E%, energy percent; IQ range, interquartile range; PCOS,
polycystic ovary syndrome; SD, standard deviation.

3.1 | Eating behavior ns
1997 s p=0012 | | B PCOS

At baseline, women with PCOS had higher scores of cognitive re- god [ 1 — 1 non-PCOS
straint eating compared to women without PCOS (p=0.012;
Figure 1). However, no significant differences were found between 60
the groups in emotional eating or uncontrolled eating (Table 1). The 40-
prevalence of BED did not differ between the PCOS and non-PCOS
groups (PCOS: 11.5%; non-PCOS: 17.5%, p=0.27). 20

Among women with PCOS who completed the 12-month follow-up, 0
no significant difference was observed in self-reported eating behavior o O
compared to baseline. Conversely, women without PCOS reported re- 6(\(\9 @9\‘0 2 2

. . . . . . < (] . o™
ductions in uncontrolled eating and emotional eating and increased cog- \\e,é 0\\\*‘ 0\\0
nitive restraint eating compared to baseline (Table 2). At the 12-month o(\\‘o 0°g ~

follow-up, none of the 21 women with PCOS received a diagnosis of BED,

while four out of the 68 women without PCOS were diagnosed with BED.
FIGURE 1 Eating behavior domains at baseline in women with
severe obesity with and without PCOS. ns, non-significant; PCOS,
polycystic ovary syndrome.

3.2 | Dietary intake and physical activity

At baseline, there was no difference in self-reported energy intake,
macronutrients or micronutrients, or physical activity levels be-
tween women with and without PCOS (Table 1).

Among women with PCOS who remained at 12-month follow-up,
a reduced intake of energy percent (E%) fat was found compared to
baseline (Table 2). Women without PCOS reported a reduction in
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TABLE 2 Eating behavior, dietary intake, and physical activity in women with severe obesity with and without PCOS at baseline and after
a 12-month weight loss intervention.

Weight (kg)
BMI (kg/m?)
Waist circumference (cm)
Eating behavior
Uncontrolled eating
Cognitive restraint
Emotional eating
Dietary intake
Energy (kcal/day)
Protein (E%)
Fat (E%)
Carbohydrates (E%)
Sugar (E%)
Alcohol (E%)
Fiber (g)
Iron (mg)
Vit C (mg)
Vit D (ug)
Physical activity

Sedentary behavior
(min/day)

Medium/vigorous activity
(min/week)

Walking (min/week)

PCOS (n=21) Non-PCOS (n=68)

0 man 12 man p-value® 0 man 12 man p-value*  p-value®
n=16 n=56

106.1+13.1 93.6+13.2 <0.001 110.9+15.3 96.9+16.2 <0.001 0.796
38.4+23 33.8+3.8 <0.001 39.4+43 34.5+54 <0.001 0.827
113.2+10.7 102.1+11.2 <0.001 1144+11.0 102.8+12.3 <0.001 0.941
40.7 (29.6-63.0) 55.56 (33.1-77.8) 0.656 44.4(25.9-63.0) 38.9(18.5-52.8) 0.033 0.084
50.0 (41.7-66.7) 61.1(50.0-61.7) 0.231  38.9(33.3-50.0) 66.7 (50.0-83.3) <0.001 0.004
61.1(44.4-83.3) 55.6 (33.3-77.8) 0.474  61.1(38.9-83.3) 50.0 (26.4-66.7) 0.002 0.532
n=14 n=48

2372+850 1938 +740 0.120 2719+971 2094+ 653 <0.001 0.704
16.9+2.9 17.8+1.5 0.372 15.7+2.8 18.1+4.1 <0.001 0.519
419+6.8 379+3.3 0.041 39.3+4.8 40.2+7.2 0.373 0.024
40.4+7.2 43.0+4.0 0.101 43.4+6.1 40.3+8.3 0.012 0.017
17.0+54 18.7+3.7 0.250 20.1+6.0 17.4+7.0 0.006 0.017
0.7+1.0 1.0+2.0 0.541 1.4+21 11+17 0.070 0.070
19.7+8.7 19.8+7.8 0.969  23.3+10.9 23.6+11.0 0.419 0.766
12.9+4.3 11.6+3.6 0.284 14.8+4.6 13.3+3.8 0.010 0.766
93.2+36.5 109.1+54.7 0.195 146.3+111.6 138.7+78.5 0.301 0.301
71+27 6.3+2.3 0.174 7.5+34 6.9+3.4 0.162 0.162
n=16 n=>56

480 (210-615) 300 (225-435) 0.343 360 (120-600) 360 (120-480) 0.043 0.851
101 (71-135) 183 (0-530) 0.041  135(78-181) 180 (0-300) 0.129 0.234
899 (65-1399) 178 (60-298) 0.121 863 (315-1261) 165 (64-420) <0.001 0.914

Note: Values are presented as mean and + SD for anthropometrics and energy intake, and median and 1Q range for eating behavior and physical

activity. Bold shows statistically significant p-values.

Abbreviations: CR, cognitive restraint; E%, energy percent; EE, emotional eating; 1Q range, interquartile range; PCOS, polycystic ovary syndrome; SD,

standard deviation; UE, uncontrolled eating.

2p-value within group, paired samples t-test for anthropometrics and energy intake, and Wilcoxon signed-rank test for eating behavior and physical

activity.

Pp-value of change between groups at 12 months was analyzed with Mann-Whitney U-test.

energy intake, E% carbohydrates, and sugars, increased E% protein,
and reduced iron intake compared to baseline (Table 2). No statisti-
cally significant changes in micronutrients were found within groups
at 12-month follow-up or in change between groups (Table 2).
Furthermore, at 12-month follow-up, women with PCOS reported
increased time spent on medium-to-vigorous activity, while women

without PCOS reported reduced time spent walking (Table 2).

3.3 | 12-month follow-up

From baseline to follow-up, a difference in cognitive restraint eat-
ing was found with a higher increase in that score in the non-PCOS
group compared with the PCOS-group (p=0.004), for fat intake,

where women with PCOS decreased fat intake more (p=0.024),
and in carbohydrate intake and sugar intake, where women without
PCOS decreased their intake more, with both nutrients (p=0.017)

compared to women with PCOS.

3.4 | Weight change categories

All participants, independent of PCOS status, were divided into two
weight change categories: <5% or weight gain, and 210% (Table 3).
Within the 210% weight loss group, weight loss was -24.5+9.8%,
and in the <5% weight loss or weight gain group, weight loss was
-0.3+4.0% (Table 3). Womenin the 210% weight loss group reported
higher cognitive restraint eating (p=0.002), lower emotional eating
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>10% <5% or gain

(n=29) (n=16)
Weight loss (%) -24.5+9.8 -0.3+4.0
Energy intake (kcal/day) 1985+ 615 2253+761
Moderate/vigorous activity 180 (0-570) 165 (0-345)

(min/week)

200 (60-420)
360 (165-480)
33.3 (14.8-59.3)
72.2(61.1-83.3)
38.9 (13.9-61.1)

Walking (min/week)
Sedentary behavior (min/day)
Uncontrolled eating
Cognitive restraint

Emotional eating

190 (71-592)
150 (41-570)
48.2 (27.8-63.9)
55.6 (44.4-66.7)
61.1(33.3-83.3)

TABLE 3 Energy intake, eating
behavior, and physical activity for all
women at 12 months in relation to two
weight change categories.

p-value
<0.001
0.205
0.155

0.618
0.037
0.231
0.002
0.047

Note: Values are presented as mean+SD, except for physical activity and eating behavior, which

is presented as median and 1Q range. Comparisons between groups were made with independent
samples t-test for weight loss and energy intake, and Mann-Whitney U-test physical activity and
eating behavior. p<0.05 was considered statistically significant. Bold shows statistically significant

p-values.

Abbreviations: E%, energy percent; IQ range, interquartile range; PCOS, polycystic ovary

syndrome; SD, standard deviation.

(p=0.047), and more time spent in sedentary activity (p=0.037)
compared to those in the <5% weight loss group. No differences
were found between the two weight change categories for emotional
eating (Table 3).

3.5 | Correlations

At baseline, within both groups, a negative correlation was found be-
tween cognitive restraint and energy intake (r=-0.315, p<0.05 [PCOS
group), r=-0.214, p<0.001 [non-PCOS group]), whereas uncontrolled
eating demonstrated a positive correlation with energy intake (r=0.263,
p<0.05 [PCOS group], r=0.402, p<0.001 [non-PCOS group]; Table 4).
A positive correlation was found between emotional eating and en-
ergy intake only in women without PCOS (r=0.400, p<0.001; Table 4).
Furthermore, there was a negative correlation between reported E% fat
at baseline and weight change in the PCOS-group (r=-0.470, p<0.05).
In women without PCOS, a negative correlation was found between
baseline sedentary behavior/sitting time and weight change (r=-0.268,
p<0.05) and a negative correlation between baseline uncontrolled eat-
ing and weight change (r=-0.298, p<0.05; Table 4).

4 | DISCUSSION

This study found higher levels of cognitive restraint eating behav-
ior in women with severe obesity and PCOS. This behavior was
associated with lower energy intake, whereas uncontrolled eating
was associated with higher energy intake in both women with and
without PCOS. After a weight loss intervention with clinically signifi-
cant and similar weight loss in both groups, altered eating behaviors
were noted only in women without PCOS. Those who lost 210% in
weight, independent of PCOS status, after the 12-month interven-
tion reported higher cognitive restraint eating behavior and less
emotional eating.

In this study, women with PCOS demonstrated elevated cog-
nitive restraint eating behavior at baseline in comparison to their
counterparts without PCOS, while scores for emotional and uncon-
trolled eating were similar between the two groups. Cognitive re-
straint eating behavior entails a heightened preoccupation with the
type and quantity of food consumed to influence bodyweight and
shape, representing an eating behavior that promotes weight loss or
weight maintenance.?* Notably, earlier research on eating behavior
in women with PCOS has found inconsistent results. Larsson et al.*
found no differences in eating behavior between women with and
without PCOS, while Basar et al.?> showed elevated cognitive re-
straint eating in women with PCOS. It is relevant to note that both
of these studies included women with a mean BMI ranging from
overweight to obesity but not severe obesity.m'25 Thus, the result of
the present study is supported by the study of Basar et al.,?®> which
shows that cognitive restraint eating behavior is more prevalent in
women with severe obesity and PCOS compared to women with
severe obesity without PCOS. One plausible explanation for the el-
evated cognitive restraint eating in women with severe obesity and
PCOS could be attributed to the perception of being overweight and
the multiple weight loss attempts that have been shown in women
with PCOS?® that may contribute to an increased awareness of
weight-related concerns.

The prevalence of BED in the general population ranges from
1%-2% to 14%-19% in populations with severe obesity,?” which is
in line with our results. In the present study, no difference in BED
could be found between PCOS and the non-PCOS groups. This
stands in contrast to previous studies, indicating a higher preva-
lence of any eating disorder, including BED, in women with PCOS.1?
However, studies specifically addressing BEDs in women with PCOS
are limited.

A substantial variation in self-reported energy intake was noted,
as reflected by large standard deviations in both groups, with no sta-
tistically significant differences between groups. Previous studies
in women with PCOS have reported similar levels of energy intake
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when compared with women without PCOS.%° It is important to note
that self-reported data on energy intake introduce the potential for
reporting bias. However, when utilizing the mean estimated energy
requirements for weight stability, according to the Mifflin St. Jeor
equation,?® the reported energy intake at baseline in both groups
was comparable with the energy requirements for the participants'
weight at the time, which implies a reasonably accurate reporting of
the energy intake at baseline.

The adherence during the strict VLED period was high due to
the average weight loss during that period (data not shown). In an-
other study on patients with psoriatic arthritis, we collected data on
participants' experiences of the VLED period and their return from
VLED to regular foods.?? The participants found the strict VLED pe-
riod easy to implement, while the return to regular foods was more
difficult.?’ Although this is another patient group, it could be as-
sumed that difficulties regarding dietary change for weight loss are
similar regardless of diagnosis.

Baseline physical activity in both study groups falls below
the recommended levels outlined for adults by the World Health
Organization (WHO),%° which are also the recommendations for
women with PCOS.* This observation is comparable with prior find-
ings indicating reduced physical activity in individuals with obesity>!
and supports the inverse relationship documented between body
mass index (BMI) and physical activity.*?

During the strict VLED period, energy intake is markedly re-
duced to facilitate significant and rapid weight loss, with the aim
of encouraging further behavioral changes for weight loss.?® Due
to this intervention, including VLED, both groups reduced sig-
nificantly in weight from baseline to follow-up. The important
finding was that women with PCOS responded to the weight loss
intervention similarly to women without PCOS, with compara-
ble average weight loss in both groups. Based on clinical experi-
ence, women with PCOS may say that due to having PCOS, they
have more difficulties losing weight than women without PCOS.
However, the present study shows that they respond to a weight
loss treatment as well as women without PCOS, and this infor-
mation may be used in discussions with women with PCOS and
obesity. A reduction in self-reported energy intake was seen only
in women without PCOS. This was associated with an increased in-
take of protein and a decreased intake of carbohydrates and sugar
at the 12-month follow-up. In women with PCOS, self-reported
energy intake did not decrease significantly; however, a reduction
in E% fat was found. Although a reduction in E% sugar was found
in women without PCOS, both groups reported a very high sugar
intake both before and after weight loss intervention, with an al-
most double intake compared to recommendations from interna-
tional guidelines.®® Comparing changes between groups, women
with PCOS reduced fat intake more than women without PCOS,
whereas women without PCOS reduce their intake of carbohy-
drates and sugar more than women with PCOS. Previous studies
showed no difference in weight loss after a low-fat diet compared

t,34

to a low-carbohydrate die and indeed, the two groups in the

present study did not differ in weight loss.

Wang et al.®®

observed reduced energy intake and significant but
modest weight loss in women with severe obesity, both in those with
and without PCOS, following a 6-month lifestyle intervention. This
study was a post-hoc analysis of a treatment group in a randomized
controlled study in women scheduled for infertility treatment, with
a dropout rate of 25% in the PCOS group and 20% in the non-PCOS
group, respectively.®® Caution is warranted in interpreting the find-
ings, as the motivation for weight loss may be influenced by the con-
text of infertility treatment. However, the findings of the latter study
support our results that women with obesity and PCOS can reduce
their weight as well as women without PCOS. Although our study
had a longer follow-up, we also had a higher dropout rate compared
to the study of Wang et al.®*

Alterations in eating behavior after intervention, characterized
by reductions in uncontrolled eating, emotional eating, and in-
creased cognitive restraint eating, and behaviors in favor of weight
loss, were exclusively observed in women without PCOS. Women
without PCOS also increased their cognitive restraint more com-
pared to those with PCOS. These results are comparable with a pre-
vious study in women with overweight or obesity without PCOS,
who underwent a 12-week dietary intervention, resulting in modest
weight loss with improvements in all three domains of eating be-
havior.¢ Conversely, in a 12-month RCT in women with PCOS try-
ing to achieve pregnancy, the lifestyle intervention resulted in 5%
weight loss and the participants reported increased restraint eating
post-intervention.®” However, these studies used different eating
behavior questionnaires than the present study and did not compare
women with and without PCOS.

The reason why women with PCOS, in the present study, showed
no change in cognitive restraint eating while women without PCOS
did could be explained by the limited number of participants at fol-
low-up, resulting in a potential lack of statistical power.

In women with obesity and PCOS, a weight loss greater than 5%
has demonstrated improvement in symptoms of PCOS®8; however,
most studies are small, and to date, international evidence-based
guidelines for PCOS do not recommend a specific percentage of
weight loss for women with PCOS to improve hormonal and met-
abolic variables.*® In the present study, categorizing participants
based on weight loss, individuals achieving 10% weight loss exhib-
ited higher cognitive restraint compared to those with <5% weight
loss or weight gain. Due to the limited number of participants at fol-
low-up, categorization by PCOS diagnosis was not feasible. These
results may imply that substantial weight loss can foster behavioral
changes in favor of further weight loss, especially in women with
severe obesity. This is supported by previous findings that indicate
that individuals achieving rapid weight loss, which is often the case
with treatment including VLED, are more likely to maintain long-
term weight loss.%’

In both groups, cognitive restraint eating exhibited a nega-
tive correlation with energy intake at baseline. Uncontrolled eat-
ing correlated positively with energy intake in women without
PCOS, whereas this correlation was not evident in women with
PCOS. These results indicate that cognitive restraint eating can
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favor weight loss, whereas uncontrolled eating can be a barrier to
weight loss.

In women without PCOS, sedentary behavior/sitting time and
uncontrolled eating were negatively correlated with weight loss;
thus, the higher the baseline sedentary behavior/sitting time and
uncontrolled eating, the greater the weight loss at 12 months. This
seems contradictory but could be explained by the fact that more
unfavorable behaviors for weight loss at baseline give room for
larger behavioral changes during the intervention.

The strengths of this study include a relatively large baseline co-
hort with no statistically significant differences between the PCOS
and non-PCOS groups regarding anthropometric measures. Other
strengths were the usage of validated questionnaires and the struc-
tured weight loss intervention with regular check-up visits, as well
as the long follow-up time of 12months. Limitations include the
selected group of women with severe obesity, and therefore the
generalizability to other age- and BMI groups is limited. Additionally,
self-reported dietary intake is another limitation, where partici-
pants may tend to both under-report and mis-report dietary intake.
However, average energy intake seems reasonable in relation to en-
ergy needs for the average baseline weight in both women with and
without PCOS.

The substantial dropout impedes the power of the study, po-
tentially explaining the absence of statistically significant changes.
High drop-out rates are common in weight loss interventions, and
this study falls within the upper interval, possibly caused by the fol-
low-up time of the study. Those dropping out of weight loss studies
tend to be those who lose less weight during the intervention or
those who are younger than 50years,* as women were in this study.
In women with PCOS specifically, drop-out from a weight loss inter-
vention is associated with more depressive symptoms, while higher
appointment attendance is associated with a greater adherence rate
and a greater weight loss.*

Notably, no difference in age, anthropometry, or metabolic pa-
rameters was observed between dropouts and completers in the
present study.*®

5 | CONCLUSION

In this prospective study of women with severe obesity, those
with PCOS reported higher conscious control regarding eating
than women without PCOS, a behavior correlated with lower self-
reported energy intake irrespective of PCOS status. A 1-year weight
loss program resulted in clinically significant weight loss in both
groups but did not elicit discernible effects on eating behavior in
women with PCOS. In contrast, the intervention induced alterations
in eating behavior among women without PCOS that may be favora-
ble for further weight loss or the maintenance of achieved weight
loss. To evaluate long-term effects of weight loss intervention on
eating behavior, longer follow-up studies regarding eating behavior
after weight loss intervention is warranted in women with severe
obesity and PCOS.
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