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Abstract: Many current treatment options for managing overweight and obesity consist of rather
strict diet and exercise regimes that are difficult to implement as a lifelong routine. Therefore,
alternative initiatives such as mindful eating and pleasure-oriented physical activity with more
focus on implementation and enjoyment are needed to reverse the obesity epidemic. Mindful
eating is an approach focusing on inner hunger and satiety signals. YogaDance is a novel exercise
approach combining elements of yoga and dance. This study was a randomized controlled trial
investigating the individual and combined effects of mindful eating and YogaDance. Participants
were healthy, inactive women with overweight or obesity (body mass index ≥ 25 kg/m2 and/or
waist circumference ≥ 80 cm) who were randomized to one of four groups for 8 weeks: mindful
eating alone, YogaDance alone, the combination of mindful eating and YogaDance, or control. Fat
mass was the primary outcome and secondary outcomes included body weight, waist circumference,
and other physiological, behavioral, and quality-of-life outcomes. Sixty-one women were included
in the study and randomized to mindful eating and YogaDance combined, YogaDance, mindful
eating, or control. Fat mass was reduced by 1.3 kg (95% CI [−10.0, 7.3] kg; p = 0.77), 3.0 kg (95% CI
[−11.1, 5.1] kg; p = 0.48), and 1.8 kg (95% CI [−10.1, 6.6] kg; p = 0.69) for the mindful eating,
YogaDance, and combined mindful eating and YogaDance interventions, respectively, compared to
the control, with corresponding effect sizes of 0.15, 0.34, and 0.21. In complete-case analyses, fat
percent and waist circumference were reduced whereas mental quality of life and eating behavior
were improved for mindful eating and mindful eating and YogaDance combined compared to the
control. In conclusion, the study found modest benefits of an 8-week combination of mindful eating
and YogaDance, corroborating findings in previous studies on mindful eating, yoga, and dance.
However, the study had several limitations that should be taken into consideration, including low
power due to a large drop-out as well as low to moderate training load and compliance. The trial
was retrospectively registered (ISRCTN87234794).

Keywords: eating behavior; fat mass; mindful eating; mental health; quality of life; yoga; dance

1. Introduction

The cornerstones for management of overweight and obesity are lifestyle modifica-
tions, which often involve calorie-restricted diets and/or demanding exercise programs.
For instance, the benefits of regular exercise on the general health of adults are well-
established [1,2]. However, such programs are often shortsighted and not implementable
as a lifelong routine [3]. Mental health may be negatively affected due to failure to adhere
to the program requirements and experiencing unsuccessful weight loss [4]. For women
the risk of disordered eating has also been pointed out [5]. Therefore, novel weight loss
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interventions with a greater focus on long-term implementation and enjoyment may offer
attractive alternatives for the management of overweight and obesity in women.

Two such approaches are mindful eating and YogaDance. Mindful eating has recently
attracted much attention in nutrition research [6,7]. In short, mindful eating aims at aligning
eating habits with inner hunger and satiety signals rather than counting calories [8,9]. The
eating situation is centered around utilizing the senses, being calm and relaxed and enjoying
the food to the fullest, disrupting the tendency to overeat, and thereby reducing energy
intake [10]. Mindful eating has been shown to be as effective as conventional weight loss
interventions [11]. Moreover, mindful eating has been shown to positively affect eating
behavior [12].

YogaDance is a novel training concept developed by the authors S.H.H. and A.Y.F.
YogaDance combines elements of yoga and dance that complement each other, exploiting
the fact that both yoga and dance have been shown to improve body composition and
related outcomes. Yoga is a popular trend in the global health and fitness industry [13].
Specifically, yoga has been shown to reduce weight, waist circumference, and body mass
index (BMI) [14,15]. Likewise, there is some evidence supporting the claim that dance
improves mental health and quality of life [16,17]. The combination of these two approaches
incorporates both strength and endurance exercises as well as mindfulness and relaxation,
and it adds an enjoyable, fun, and playful aspect into training.

The aim of this study was to explore the effects of combining mindful eating and
YogaDance in overweight and obese women. The hypothesis was that the combination
would lead to a reduction in total body fat mass (compared to a control group). Beneficial
effects for other physiological outcomes and improved quality of life and eating habits
were also anticipated.

2. Materials and Methods
2.1. Trial Design

This study was an exploratory open-label, parallel-arm, randomized controlled su-
periority trial, where participants were allocated by block randomization to one of three
intervention groups (mindful eating alone, YogaDance alone, or mindful eating and Yo-
gaDance combined; see below for more details) or the control group in a 1:1:1:1 ratio. This
trial design enabled assessment of the two approaches—mindful eating and YogaDance
separately as well as jointly. The trial was retrospectively registered in February 2023, in
the ISRCTN registry (ISRCTN87234794).

2.2. Sample Size Calculation

Heydari and colleagues found a reduction in fat mass of 2.1 kg between high-intensity
intermittent exercise and no exercise groups; the study also provided an SD of 1.9 kg [18].
Therefore, in the present study, an effect size of 2.1/1.9 = 1.1 was assumed to be of a
practically relevant size. Assuming a significance level of 0.05 and a power of 80%, there
were 13 participants per group, corresponding to a total of 52 participants. Furthermore,
assuming a 15% dropout resulted in a final sample size of 60.

2.3. Participants

Participants were recruited via social media on Facebook and Instagram as well as
on the Danish websites www.fors\T1\ogsperson.dk and www.nexs.ku.dk (advertised
from November 2021 to January 2022). Flyers and posters in the area of Copenhagen were
also used for recruitment. To be included in the study, participants had to be women
between 18 and 65 years of age, with a body mass index ≥ 25 kg/m2 and/or a waist
circumference ≥ 80 cm. Furthermore, participants should be healthy and have an inactive
lifestyle defined as <2.5 h of light physical activity per week or <1 h of moderate-to-
hard physical activity per week. Participants were not eligible if they were pregnant,
breast-feeding, or planned to become pregnant within the study period. Other exclusion
criteria were any self-reported severe disease (including cancer, CVD, type 1 or 2 diabetes,
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osteoporosis), a self-reported eating disorder (e.g., anorexia, bulimia, orthorexia, binge
eating disorder), following a very restrictive diet (not eating several food items), and
participation in other studies.

2.4. Intervention
2.4.1. Intervention Groups

The intervention period was 8 weeks. The YogaDance intervention group followed
three weekly YogaDance classes (in total. 24 classes), whereas the mindful eating group
attended a workshop every second week (in total four workshops). The combined mindful
eating and YogaDance intervention group followed both three weekly YogaDance classes
and a mindful eating workshop every second week. The control group did not participate
in the YogaDance classes nor the mindful eating workshops. During the intervention
period, volunteers were told to avoid other strenuous physical activities.

To increase compliance and willingness to participate in the study, control group
participants were offered to join a one-month course with mindful eating workshops and
YogaDance classes taking place after trial termination. Likewise, participants in the mindful
eating and YogaDance groups were also offered the possibility of participating in the
one-month course.

2.4.2. Components of the Intervention

Each mindful eating workshop lasted 90 min. The program was centered around
10 eating principles (Supplementary Table S1). A workbook with exercises was handed out
to participants so that they could train at home.

For YogaDance, the training intensity was selected to ensure participant adherence and
meet the recommendations by the WHO for physical activity for adults (i.e., 150 min at mod-
erate intensity or 75 min at high intensity per week). The first 20 min of a YogaDance class
consisted of warming up and flow yoga. The warm-up included mindfulness meditation
and gentle movements such as joint rotations, neck rolls, and side stretches. Subsequently,
classic yoga poses and sequences were performed in a choreography to modern music
in various genres (e.g., pop, electronica, hip-hop, rock). Some of the most utilized yoga
poses in the first yoga part included warrior poses, downward facing dog, three-legged
dog, cobra, cat-cow, plank pose, high and low lunges, boat pose and chair pose. When
moving through the different poses and sequences, the movements happened on beat and
in time with the music. The next 35 min of a YogaDance class consisted of dance, which
was based on styles within Urban Dance (hip-hop, house, dancehall, and afro beat). During
the dancing part, various dance steps and sequences were repeated and then put together
as a choreography. Examples of steps used in YogaDance were “Bart Simpson”, “Azonto”,
“Two-step”, “Coupe”, “Bogle move”, “Swing it away”, “Lock on”, and “Jack”. The last
20 min of a YogaDance class consisted of yoga, where the focus was on balance, stretching,
and relaxation. In the balance part, poses such as tree pose, dancer pose, standing pigeon,
warrior pose, and half-moon pose were presented. The YogaDance class continued with
a relaxation part with gentle flows and stretches such as universal stretch, pigeon stretch,
happy baby, hamstring stretch, and child’s pose. The YogaDance class ended with a short
mindfulness meditation. It is worth mentioning that even though yoga has its roots in
Hinduism and can be associated with a number of religious practices, in this study a
non-religious, modern form of yoga was taught, exclusively with a focus on increasing
physical and mental well-being.

Participants received 1–2 audio clips each week. The audio clips were adapted to each
study group and served as supporting material for the different interventions. The audio
clips for the YogaDance group included information about yoga and dance as well as the
benefits of these two forms of movement. The audio clips for the mindful group included
guided meditations, mindful eating exercises relevant to the mindful eating workshops and
reflection exercises about eating behavior. The combined mindful eating and YogaDance
group received both mindful eating and YogaDance audio clips. The control group received
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the same number of audio clips as the three active intervention groups, but the control clips
were neutral and focused on general health advice on diet and exercise. The intention of
the audio clips was also to keep participants motivated and ensure adherence.

2.5. Outcomes and Measurements

The primary outcome was fat mass. The secondary outcomes were body weight,
BMI, waist circumference, fat percent, fat-free mass, visceral fat, bone mineral density,
blood pressure, quality of life, eating behavior, energy intake, and physical activity. For all
outcomes, measurements were recorded both at baseline and after the trial was completed
(at 8 weeks).

2.5.1. Anthropometry

Height was only measured at the baseline. The participant was asked to remove shoes
and to stand upright with the back to the wall-mounted stadiometer so that the back of the
head, back, and buttock touched the stadiometer. The participant was further instructed to
look straight ahead and to hold the arms relaxed, hanging next to the body. The height was
recorded in centimeters to the nearest 0.5 cm.

Body weight and waist circumference were measured after the participant had emptied
the bladder. Body weight was measured using a calibrated digital scale (Tanita WB-
110MA). The participant was weighed in light clothes and asked to stand in the middle
of the platform on the scale with a straight neck and eyes looking straight ahead while
distributing the weight evenly on both feet. Body weight was recorded in kilograms to the
nearest 0.1 kg.

The waist circumference was measured with the participant standing to ensure equal
weight distribution on both feet. The waist circumference was measured twice on the skin
with a non-elastic band to the nearest 0.5 cm between the lower rib and the hip crest, and
when the participant exhaled. The average of these two measurements was used.

2.5.2. Body Composition

Dual X-ray absorptiometry was used to measure fat mass, FFM, visceral fat, and BMD
on a DXA scanner (Lunar iDXA with CoreScan module, GE Healthcare, Brøndby, Denmark).
The scan was performed in a fasted state in the morning. The scan lasted approximately
10 min with the participant lying on her back on an open bed while an X-ray arm passed
slowly across the body. Participants were asked not to wear metal objects on their bodies
(e.g., jewelry, watches, hair clips, and zippers) and completed the scan in underwear or
light clothing.

2.5.3. Other Measurements

Systolic and diastolic blood pressures were measured using a validated automatic
blood pressure monitor (UA-787 Plus) on the arms of participants that had rested
5–10 min in a sitting position prior to measuring. Measurements (recorded to the nearest
1 mmHg) were taken twice on both arms and averaged. In order to calculate calorie in-
takes, participants were also asked to record their diets for three days, before and after the
intervention.

2.5.4. Questionnaire Data: Quality of Life, Eating Behavior, and Physical Activity

All questionnaires were electronic and distributed to the participants via e-mail. Sur-
veyXact (Rambøll Management Consulting, Aarhus, Denmark) was used for creating the
questionnaires. The first questionnaire included the WHO-QOL-100 physical and mental
dimensions, which examine a wide range of parameters related to quality of life including
energy, fatigue, and sleep as well as self-esteem, body perception and positive/negative
emotions [19]. The second questionnaire included the Intuitive Eating Scale-2, which exam-
ines emotional eating behavior as well as the perception of the body’s hunger and satiety
signals [20]. For this study, the Intuitive Eating Scale-2 was translated from English to
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Danish and informally validated by asking approximately 10 randomly selected volunteers.
Participants completed the IPAQ questionnaire on physical activity habits in everyday life
and in leisure time [21]. Participants completed the three questionnaires at the baseline and
again at the end of the trial.

2.5.5. Compliance

All questionnaires were electronic and distributed to the participants via e-mail. Sur-
veyXact Participation in YogaDance classes and mindful eating workshops was recorded by
means of checklists (ticking off participants that showed up). Compliance was calculated
for the participants who completed the trial.

2.6. Statistical Analysis

Descriptive statistics of baseline characteristics for participants within each interven-
tion or the control group were obtained using medians and interquartile ranges.

Intention-to-treat (ITT) analyses were carried out based on all participants who were
randomized. In the case of missing values, multiple imputation through chained equations
was used based on 20 complete datasets. In this way, missing values were imputed using
all variables in the datasets, exploiting correlations between variables to provide reasonable
imputed values under the missing at random assumption [22]. ITT analyses provided
results that may be interpreted as effects that would be seen in practice (“effectiveness”).
In addition, complete-case analyses were carried out to obtain estimates that more closely
reflected the best possible effects that may be achieved if participants adhered fully to the
interventions (“efficacy”).

An analysis of covariance (ANCOVA) was used to compare mindful eating, Yo-
gaDance, and mindful eating and YogaDance combined to the control group (in total
three pairwise comparisons) while including the baseline outcome level as a covariate.
Additionally, ANCOVA models including both the baseline outcome and energy intake and
physical activity at baseline as covariates were fitted. Model assumptions were assessed
graphically by means of residual and QQ plots. Estimated mean differences between
the three interventions and the control with corresponding 95% confidence intervals and
p-values were reported (corresponding to three pairwise comparisons per outcome). For
key results, estimated standardized effect sizes were also reported. The significance level
was 0.05. Statistical analyses were conducted using the statistical software R (R Core Team,
2021). Multiple imputations were carried out using the R package “mice”.

3. Results
3.1. Study Progress

A total of 133 persons were screened for eligibility, of whom 61 were found eligible
for recruitment (from November 2021 to January 2022) and were randomized into one of
the four groups after their baseline visit (Figure 1). Baseline measurements were taken in
December 2021 and January 2022, and post-intervention measurements were taken from 30
March to 10 April 2022.

A total of 39 participants completed the trial, corresponding to a drop-out rate of 36%
(Figure 1). Drop-out was unevenly distributed across intervention groups with 33%, 53%,
47%, and 13% in the control, mindful eating, YogaDance, and combined mindful eating and
YogaDance groups, respectively. Reasons for drop-out appeared to be mostly unrelated
to the interventions, supporting the missing at random assumption. Notably, 8 out of
22 drop-outs were related to illness including SARS-CoV-19 infections.

3.2. Baseline Characteristics

As expected, randomization resulted in small differences between the four interven-
tion groups except for energy intake and physical activity where some medians differed
by factors between 1.5 and 2 (Table 1). For the subgroup of completers (n = 39) there
were also small differences between the four intervention groups although differences
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for some variables (including physical activity) were slightly larger than for the group
of all randomized participants; there was no indication of selection bias (Supplementary
Table S2). Overall, participant had a median age of 41 years (IQR: [28, 50] years), a median
BMI of 27 kg/m2 (IQR: [26, 29] kg/m2), and a median waist circumference of 87 cm (IQR:
[82, 92] cm).

Figure 1. Flow chart of the study. CON = control, ME = mindful eating, YD = YogaDance,
YDME = mindful eating and YogaDance combined.

Table 1. Baseline participant characteristics stratified according to intervention group.

Mindful Eating + YogaDance YogaDance Mindful Eating Control
(n = 16) (n = 15) (n = 15) (n = 15)

Age, years 37 (29–48) 44 (32–50) 45 (35–56) 42 (32–54)
Height, m 1.66 (1.63–1.70) 1.67 (1.64–1.72) 1.72 (1.69–1.74) 1.69 (1.65–1.73)

FM, kg 31.7 (25.5–35.8) 33.4 (29.6–40.0) 39.6 (31.9–48.9) 35.2 (27.5–42.6)
FFM, kg 42.5 (40.0–45.2) 43.1 (38.8–47.4) 47.1 (44.2–47.7) 46.0 (43.4–49.5)
BW, kg 78.1 (70.0–84.0) 79.5 (73.6–87.1) 87.9 (75.6–95.3) 83.7 (74.6–94.8)

Fat percent, % 41 (38–44) 44 (39–46) 43 (39–46) 42 (38–47)
BMI, kg/m2 27 (26–30) 28 (26–30) 29 (27–33) 28 (27–34)

WC, cm 89 (82–95) 86 (85–94) 94 (85–99) 93 (88–103)
VF, g 788 (575–1323) 797 (633–1247) 1047 (607–1324) 1156 (752–1240)

BMD, g/cm2 1.2 (1.2–1.3) 1.2 (1.2–1.3) 1.2 (1.2–1.3) 1.3 (1.2–1.3)
SBP, mmHg 106 (97–114) 112 (104–122) 111 (105–117) 111 (105–125)
DBP, mmHg 72 (66–77) 74 (70–80) 74 (69–80) 75 (69–83)
WHO-QOL

physical dimension 14 (13–15) 12 (11–13) 13 (10–16) 15 (14–16)

WHO-QOL
mental dimension 13 (12–15) 12 (11–14) 12 (12–15) 14 (14–15)

IES-2 total 2.9 (2.8–3.5) 2.7 (2.6–3.3) 3.2 (2.6–3.6) 3.4 (2.8–3.7)
EI, kcal/day 1994 (1261–2411) 1052 (499–1440) 1533 (1122–2894) 1477 (983–3345)

MET, min/week 1436 (958–1967) 838 (353–1125) 900 (790–2389) 1234 (715–2536)

Data are shown as medians and interquartile ranges. BMD = bone mass density, BMI = body mass index,
BW = body weight, DBP = diastolic blood pressure, EI = energy intake, FFM = fat-free mass, FM = fat mass,
IES-2 = Overall Intuitive Eating Scale-2 score (values in the interval 1–5) MET = metabolic equivalents of task,
SBP = systolic blood pressure, VF = visceral fat, WC = waist circumference, WHO-QOL = World Health Organiza-
tion quality of life score (values in the interval 4–20).
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3.3. Results of Intention-to-Treat Analyses

Fat mass was reduced by 1.3 kg (95% CI [−7.3, 10.0] kg; p = 0.77), 3.0 kg (95% CI [−5.1,
11.1] kg; p = 0.48), and 1.8 kg (95% CI [−6.6, 10.1] kg; p = 0.69) for the mindful eating,
YogaDance, and combined mindful eating and YogaDance interventions, respectively
(Table 2). These reductions corresponded to effect sizes of 0.15, 0.34, and 0.21 for the
mindful eating, YogaDance, and combined mindful eating and YogaDance interventions,
respectively. Likewise, for body weight, BMI, waist circumference, and systolic blood
pressure decreases were seen in all three intervention groups compared to the control
group. Fat-free mass, the two WHO quality of life scores, and energy intake increased
for all three intervention groups compared to the control. Moreover, YogaDance tended
to reduce anthropometric and body composition measures more than mindful eating,
which in turn led to larger improvements in mental quality of life and eating behavior;
the combination of mindful eating and YogaDance to some extent captured both types of
improvements. Results did not change notably after adjustment for physical activity alone
or both energy intake and physical activity (Supplementary Tables S3 and S4).

Table 2. Pairwise comparisons of means at the end of the study (after 8 weeks) based on unadjusted
intention-to-treat analyses (n = 61).

Mindful Eating vs. Control YogaDance vs. Control Mindful Eating + YogaDance
vs. Control

(n = 15 vs. n = 15) (n = 15 vs. n = 15) (n = 16 vs. n = 15)
Estimate p-Value Estimate p-Value Estimate p-Value

Outcome
FM, kg −1.3 (−10.0, 7.3) 0.77 −3.0 (−11.1, 5.1) 0.48 −1.8 (−10.1, 6.6) 0.69

FFM, kg 1.4 (−3.5, 6.2) 0.58 2.5 (−2.9, 7.8) 0.37 0.5 (−5.0, 6.1) 0.86
BW, kg −0.8 (−16.7, 15.9) 0.92 −3.3 (−17.4, 10.8) 0.65 −2.4 (−17.1, 12.3) 0.76

Fat percent, % 0.4 (−3.2, 4.0) 0.83 −2.1 (−7.0, 2.7) 0.41 −0.4 (−3.8, 3.0) 0.81
BMI, kg/m2 −0.6 (−2.9, 1.7) 0.60 −0.1 (−2.7, 2.5) 0.93 −0.2 (−3.0, 2,6) 0.90

WC, cm −0.4 (−9.3, 8.5) 0.93 −2.2 (−13.5, 9.1) 0.72 −3.0 (−12.0, 6.0) 0.52
VF, g −107 (−492, 278) 0.59 −97 (−497, 303) 0.64 2 (−359, 364) 0.99

BMD, g/cm2 −0.03 (−0.15, 0.09) 0.67 −0.02 (−0.12, 0.09) 0.72 0.00 (−0.09, 0.09) 0.98
SBP, mmHg −7.9 (−20.0, 4.3) 0.21 −7.8 (−19.9, 4.2) 0.21 −1.3 (−13.8, 11.1) 0.83
DBP, mmHg −1.4 (−10.2, 7.5) 0.77 −0.3 (−9.0, 8.3) 0.94 0.7 (−7.9, 9.2) 0.88
WHO-QOL

physical dimension 0.5 (−2.8, 3.8) 0.76 1.2 (−1.7, 4.0) 0.44 1.0 (−1.6, 3.6) 0.46

WHO-QOL
mental dimension 1.6 (−2.3, 5.4) 0.46 1.3 (−2.2, 4.8) 0.49 1.2 (−1.9, 4.3) 0.46

IES-2 total 0.3 (−0.3, 0.9) 0.38 −0.04 (−0.6, 0.5) 0.90 0.4 (−0.1, 0.8) 0.17
EI, kcal/day 576 (−3492, 4646) 0.79 1062 (−2855, 4978) 0.60 598 (−3623, 4820) 0.79

MET, min/week 406 (−2503, 3315) 079 −258 (−4074, 3559) 0.90 9.9 (−3664, 3684) >0.99

Data are shown as mean differences with corresponding 95% confidence intervals and p-values based on analysis
of covariance including the baseline outcome value as covariate. BMD = bone mass density, BMI = body mass
index, BW = body weight, DBP = diastolic blood pressure, EI = energy intake, FFM = fat-free mass, FM = fat
mass, IES-2 = Overall Intuitive Eating Scale-2 score (values between 1 and 5) MET = metabolic equivalents of
task, SBP = systolic blood pressure, VF = visceral fat, WC = waist circumference, WHO-QOL = World Health
Organization quality of life score (values in the interval 4–20).

3.4. Results of Complete-Case Analyses

Fat mass was reduced by 1.0 kg (95% CI [−0.6, 2.6] kg; p = 0.23), 0.0 kg (95% CI
[−1.6, 1.6] kg; p = 0.96), and 0.9 kg (95% CI [−0.4, 2.3] kg; p = 0.15) for the mindful eating,
YogaDance, and combined mindful eating and YogaDance interventions, respectively
(Table 3). These reductions corresponded to effect sizes of 0.11, 0.00, and 0.10 for the
mindful eating, YogaDance, and combined mindful eating and YogaDance interventions,
respectively. Fat percent, waist circumference, and systolic blood pressure were also
reduced for all intervention groups compared to the control except for the combined
mindful eating and YogaDance group, where fat percent was reduced by 1.1% points
(95% CI [0.2, 2.1] % points; p = 0.02; effect size = 0.27). Fat-free mass, the two WHO quality
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of life scores, and the IES-2 total score increased for all three intervention groups compared
to the control: WHO mental quality of life score (an increase of 1.3 on a scale from 4 to
20, 95% CI [0.7, 2.6]; p = 0.04; effect size = 0.57) and the IES-2 total score (an increase of
0.4 on a scale from 1 to 5, 95% CI [0.1, 0.7; p = 0.01]; effect size = 0.73). Furthermore, there
was an increase in the IES-2 total score of 0.5 (95% CI [0.1, 0.9; p = 0.01]; effect size = 0.91)
for the mindful eating group. It should also be noted that anthropometric outcomes
were in general improved more for the mindful eating group than for the YogaDance
group. Results were almost unaltered after adjustment for physical activity (Supplementary
Table S5) but additional adjustment for energy intake led to slightly larger improvements
for anthropometry outcomes for the mindful eating group compared to the YogaDance
group: waist circumference (an increase of −4.6 cm, 95% CI [−8.9, −0.3] cm; p = 0.04; effect
size = 0–60) (Supplementary Table S6).

Table 3. Pairwise comparisons of means at the end of the study (after 8 weeks) based on unadjusted
complete-case analyses (n = 39).

Mindful Eating vs. Control YogaDance vs. Control Mindful Eating + YogaDance
vs. Control

(n = 7 vs. n = 10) (n = 8 vs. n = 10) (n = 14 vs. n = 10)
Estimate p-Value Estimate p-Value Estimate p-Value

FM, kg −1.0 (−2.6, 0.6) 0.23 0.0 (−1.5, 1.6) 0.96 −0.9 (−2.3, 0.4) 0.16
FFM, kg 0.6 (−0.6, 1.9) 0.32 0.1 (−1.1, 1.3) 0.88 0.5 (−0.6, 1.6) 0.35
BW, kg −1.0 (−3.2, 1.2) 0.35 0.2 (−1.9, 2.4) 0.82 −0.2 (−2.1, 1.6) 0.81

Fat percent, % −0.6 (−1.7, 0.6) 0.33 −0.1 (−1.2, 1.0) 0.86 −1.1 (−2.1, −0.2) 0.02
BMI, kg/m2 −0.3 (−1.1, 0.4) 0.41 0.2 (−0.6, 0.9) 0.62 −0.03 (−0.6, 0.6) 0.93

WC, cm −3.9 (−8.0, 0.3) 0.06 −0.8 (−4.9, 3.4) 0.72 −3.4 (−6.9, 0.1) 0.06
VF, g −78 (−206, 500) 0.22 63 (−64, 190) 0.32 −36 (−144, 71) 0.49

BMD, g/cm2 −0.00 (−0.03, 0.03) 0.82 −0.00 (−0.03, 0.03) 0.89 0.00 (−0.02, 0.03) 0.83
SBP, mmHg −3.5 (−12.9, 6.0) 0.46 −3.7 (−12.6, 5.2) 0.40 −0.7 (−8.8, 7.4) 0.86
DBP, mmHg −1.0 (−6.9, 4.8) 0.72 1.7 (−3.9, 7.2) 0.55 1.9 (−3.0, 6.8) 0.43
WHO-QOL

physical dimension 1.1 (−0.6, 2.8) 0.18 0.8 (−0.9, 2.5) 0.34 1.1 (−0.3, 2.5) 0.13

WHO-QOL
mental dimension 1.2 (−0.3, 2.7) 0.10 0.3 (−1.2, 1.8) 0.69 1.3 (0.7, 2.6) 0.04

IES-2 total 0.5 (0.1, 0.9) 0.01 −0.02 (−0.4, 0.4) 0.93 0.4 (0.1, 0.7) 0.01
EI, kcal/day −559 (−3886, 2769) 0.74 894 (−2261, 4049) 0.57 885 (−1823, 3594) 0.51

MET, min/week −370 (−2629, 1889) 0.74 212 (−1965, 2390) 0.84 612 (−1250, 2473) 0.51

Data are shown as mean differences with corresponding 95% confidence intervals and p-values based on analysis
of covariance including the baseline outcome value as covariate. BMD = bone mass density, BMI = body mass
index, BW = body weight, DBP = diastolic blood pressure, EI = energy intake, FFM = fat-free mass, FM = fat
mass, IES-2 = Overall Intuitive Eating Scale-2 score (values in the interval 1–5) MET = metabolic equivalents of
task, SBP = systolic blood pressure, VF = visceral fat, WC = waist circumference, WHO-QOL = World Health
Organization quality of life score (values in the interval 4–20).

3.5. Compliance

Overall, compliance was low to moderate. For the mindful eating group compliance
declined over time: 100%, 89%, 44%, and 44%. For the YogaDance group, compliance
fluctuated randomly across the 8-week intervention period: 100% (first week), 75%, 71%,
83%, 79%, 75%, 69%, and 71% (last week). Likewise, for the combined mindful eating
and YogaDance group, the pattern in the compliance also fluctuated randomly across the
8 weeks: 79% (first week), 64%, 86%, 71%, 86%, 76%, 82%, and 71% (last week). In addition,
a total of 24 YogaDance classes were planned, but only 22 were held, as two classes were
canceled due to the illness of the instructors.
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4. Discussion

Mindful eating and the combination of mindful eating and YogaDance showed more
improvements than YogaDance alone. The estimated effect sizes were small, at most 0.11
and 0.35 in complete-case and intention-to-treat analyses, respectively, in any case far
smaller than the anticipated effect size used for the sample size calculation. However,
notably for the combined mindful eating and YogaDance group, but also for the mindful
eating group alone, there were a few results for several secondary outcomes, showing a
small reduction in fat percent and waist circumference as well as improved eating behavior
and mental quality of life. These results were only found in complete-case analyses,
implying that they could cautiously be interpreted as efficacy estimates in the event that
participants adhered fully to the intervention.

As this study investigated the effect of combining mindful eating and YogaDance
on fat mass, there is not much comparable evidence in the literature. However, some
relevant results for other body composition measures exist for the individual effects of
yoga, dance, and mindful eating interventions [23,24]. This study found reductions in body
weight, fat percent, BMI, and waist circumference of similar magnitudes as seen previously
for yoga also for an 8-week intervention [15]. Moreover, another systematic review and
meta-analysis on dance found that dance interventions decreased body weight, BMI, and
fat mass [25]. A systematic review and meta-analysis investigated the effect of the popular
exercise program Zumba®, which has some similarities to YogaDance and aims at several
of the same health benefits (physical fitness, weight and fat loss, well-being and improved
quality of life), and found a reduction in fat mass of 0.3% [26], a reduction very similar to the
ones found in the present study for the ITT analysis for the combined mindful eating and
YogaDance group. This study also found an improvement in the mental quality of life score
in the combined mindful eating and YogaDance group. Several studies on yoga-related
interventions have also demonstrated improved quality of life and well-being [27–30] for a
range of scales including one version of the WHO-QOL.

A randomized controlled trial on mindful eating in overweight women also found
improved eating behavior but no effects on body weight, waist circumference, fat mass,
or fat-free mass [31]. In this study only a small reduction in weight were found; such
reductions have also been observed in a previous study [32]. A recent systematic review
and meta-analysis found no effect on energy intake, as was also the case in this study [33]. In
this study mindful eating alone and in combination with YogaDance led to improvements
in eating behavior. This finding agrees with two previous studies that involved 8 weeks
and 4 months of intervention, respectively, and that also found improvements in eating
behavior for a range of behavioral scales, including several subscales of the Dutch Eating
Behaviour Questionnaire (DEB-Q) [34,35], but not for IES-2.

This study has some strengths. Firstly, to our knowledge, this is the first randomized
controlled trial to investigate a novel exercise approach that combines yoga, dance, and
mindful eating. Secondly, the study provided a comprehensive investigation through the
use of a wide range of outcomes including anthropometric and body composition outcomes
as well as physical activity, quality of life, and eating behavior.

The study has several limitations. The large drop-out, which is unevenly distributed
across intervention groups, is a key limitation that may have led to selection bias. It seemed
that participants preferred YogaDance over mindful eating. One explanation could be that
the trial coincided partly with the last lockdown period in Denmark due to the SARS-CoV-
19 pandemic. The trial was initiated during the lockdown, but most restrictions had been
lifted when the trial terminated. People may have preferred activities that involved more
physical activity. The sample size would have needed to accommodate a higher drop-out
rate (at least 40%) to ensure that sufficient participants would eventually complete the trial.
However, it should be noted that the drop-out rate in this study is no different from what
has been seen in the past for weight management trials [36,37].

Low compliance, which was different between intervention groups, is another key
limitation as it may have introduced a selection bias. Moreover, it may dilute the effects of
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the interventions. It would have been useful to supervise daily training activities remotely,
for instance, through online video meetings, to ensure high compliance. A too-low training
load may also have diluted the benefits of the interventions. Specifically, a total of four
mindful eating workshops with a duration of only 90 min and unsupervised daily training
based on handout workbooks might have resulted in a low training intensity. It was a
compromise, as participants were encouraged to do exercises at home as well. Monitoring
participants’ training loads by means of %HR max, MET, or %VO2 peak would have enabled
a more precise assessment of individual training loads, and it would also have allowed to
adjust for differences in compliance between participants, which was not possible in the
present study.

There are also some additional limitations. The wide range used for some inclusion
criteria such as age, BMI and waist circumference introduced a large between-participant
heterogeneity, making it much more difficult to observe large effects. Moreover, the effect
of YogaDance depended highly on each participant’s ability and technical skills, which
for many participants were low due to excess body weight and a history of inactivity.
The significant results obtained in the complete-case analyses should also be interpreted
cautiously, as they are based on a reduced, random subgroup of participants and therefore
selection bias cannot be ruled out (as randomization was broken), although the reasons for
missing data seem to render complete-case analyses meaningful [38]; significant results
from such a small randomized trial should be interpreted carefully and in combination with
effect estimates. Moreover, p-values were not adjusted for multiplicity, implying that the
risk of false positive results is slightly elevated above 5%. Finally, it should be mentioned
that the Danish version of the IES-2 scale was not formally validated.

5. Conclusions

The study found a modest reduction in fat percent as well as modest improvements
in quality of life and eating behavior. The practical implication is that the combination
of mindful eating and YogaDance may be an accessible and feasible intervention for
overweight and obese women. However, the study had low power to establish benefits
of the intervention due to several key shortcoming, notably a large drop-out rate and low
compliance.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/nu15071646/s1, Table S1 provides details on the mindful eating
intervention. Tables S2–S6 provide baseline characteristics for completers, results for intention-to-
treat and complete-case analyses, respectively, adjusted for either physical activity alone or both
energy intake and physical intake.

Author Contributions: Conceptualization, S.H.H. and A.Y.F.; methodology, S.H.H., A.Y.F., C.R. and
F.M.; statistical analysis, C.R.; investigation, S.H.H. and A.Y.F.; resources, F.M.; data curation, S.H.H.
and A.Y.F.; writing—original draft preparation, S.H.H. and A.Y.F.; writing—review and editing,
S.H.H., A.Y.F., C.R. and F.M.; supervision, C.R. and F.M.; project administration, S.H.H. and A.Y.F. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was supported by discretionary funds (F.M.) from the Department of Nutri-
tion, Exercise and Sports (NEXS) at the University of Copenhagen (UCPH).

Institutional Review Board Statement: The study was conducted in accordance with the Decla-
ration of Helsinki and approved by the Ethics Committee of the capital region of Denmark (in
Danish: De Videnskabsetiske Komiteer for Region Hovedstaden) on 1 July 2021 with the protocol
number H-21013705. Two additional protocol amendments were approved on 29 October 2021 and 9
December 2021.

Informed Consent Statement: Informed consent was obtained from all participants involved in
the study.

Data Availability Statement: Raw data will be made available upon reasonable request.

https://www.mdpi.com/article/10.3390/nu15071646/s1
https://www.mdpi.com/article/10.3390/nu15071646/s1


Nutrients 2023, 15, 1646 11 of 12

Acknowledgments: We would like to thank GCP coordinator Lene Stevner (NEXS, UCPH) for coun-
selling concerning the formal requirements of the study protocol and the staff at UCPH for providing
the space and helping us book rooms at the Frederiksberg campus to conduct our intervention.
Furthermore, we would like to thank Ida Marie Paabøl Larsen (a student in Food and Nutrition at
UCPH) for her help with the dietary registrations. Lastly, we would like to thank our participants for
their time, effort, and persistence.

Conflicts of Interest: The authors declare no conflict of interest.

Abbreviations

BMI = body mass index; BMD = bone mass density; BMI = body mass index; BW = body weight;
CON = control; DBP = diastolic blood pressure; EI = energy intake; FFM = fat-free mass; FM = fat
mass; HR max = maximum heart rate; IES-2 = Overall Intuitive Eating Scale-2 score (values in the
interval 1–5); IQR = interquartile range; ME = mindful eating; MET = metabolic equivalents of task;
SBP = systolic blood pressure; VF = visceral fat; VO2 max/peak = maximum/peak oxygen uptake;
WC = waist circumference; WHO-QOL = World Health Organization quality of life score (values in
the interval 4–20); YD = YogaDance; YDME = mindful eating and YogaDance combined.

References
1. Bull, F.C.; Al-Ansari, S.S.; Biddle, S.; Borodulin, K.; Buman, M.P.; Cardon, G.; Carty, C.; Chaput, J.-P.; Chastin, S.; Chou, R.; et al.

World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br. J. Sports Med. 2020, 54, 1451–1462.
[CrossRef]

2. American College of Sports Medicine; Liguori, G.; Feito, Y.; Fountaine, C.; Roy, B.A. ACSM’s Guidelines for Exercise Testing and
Prescription, 11th ed.; Wolters Kluwer Health: Philadelphia, PA, USA, 2021.

3. Franz, M.J.; VanWormer, J.J.; Crain, A.L.; Boucher, J.L.; Histon, T.; Caplan, W.; Bowman, J.D.; Pronk, N.P. Weight-Loss Outcomes:
A Systematic Review and Meta-Analysis of Weight-Loss Clinical Trials with a Minimum 1-Year Follow-Up. J. Am. Diet. Assoc.
2007, 107, 1755–1767. [CrossRef] [PubMed]

4. Andrés, A.; Saldaña, C. Body Dissatisfaction and Dietary Restraint Influence Binge Eating Behavior. Nutr. Res. 2014, 34, 944–950.
[CrossRef]

5. Urquhart, C.S.; Mihalynuk, T.V. Disordered Eating in Women: Implications for the Obesity Pandemic. Can. J. Diet. Pract. Res.
2011, 72, e115–e125. [CrossRef] [PubMed]

6. Morillo-Sarto, H.; Barcelo-Soler, A.; Herrera-Mercadal, P.; Pantilie, B.; Navarro-Gil, M.; Garcia-Campayo, J.; Montero-Marin, J.
Efficacy of a mindful-eating programme to reduce emotional eating in patients suffering from overweight or obesity in primary
care settings: A cluster-randomised trial protocol. BMJ Open 2019, 9, e031327. [CrossRef] [PubMed]

7. Salvo, V.; Kristeller, J.; Montero Marin, J.; Sanudo, A.; Lourenço, B.H.; Schveitzer, M.C.; D’Almeida, V.; Morillo, H.; Gimeno,
S.G.A.; Garcia-Campayo, J.; et al. Mindfulness as a complementary intervention in the treatment of overweight and obesity in
primary health care: Study protocol for a randomised controlled trial. Trials 2018, 19, 277. [CrossRef] [PubMed]

8. Tapper, K. Mindful eating: What we know so far. Nutr. Bull. 2022, 47, 168–185. [CrossRef]
9. Warren, J.M.; Smith, N.; Ashwell, M. A structured literature review on the role of mindfulness, mindful eating and intuitive eating

in changing eating behaviours: Effectiveness and associated potential mechanisms. Nutr. Res. Rev. 2017, 30, 272–283. [CrossRef]
10. Kristeller, J.L.; Wolever, R.Q. Mindfulness-Based Eating Awareness Training for Treating Binge Eating Disorder: The Conceptual

Foundation. Eat. Disord. 2010, 19, 49–61. [CrossRef]
11. Fuentes Artiles, R.; Staub, K.; Aldakak, L.; Eppenberger, P.; Rühli, F.; Bender, N. Mindful eating and common diet programs lower

body weight similarly: Systematic review and meta-analysis. Obes. Rev. 2019, 20, 1619–1627. [CrossRef]
12. Morillo-Sarto, H.; López-Del-Hoyo, Y.; Pérez-Aranda, A.; Modrego-Alarcón, M.; Barceló-Soler, A.; Borao, L.; Puebla-Guedea, M.;

Demarzo, M.; García-Campayo, J.; Montero-Marin, J. ‘Mindful eating’ for reducing emotional eating in patients with overweight
or obesity in primary care settings: A randomized controlled trial. Eur. Eat. Disord. Rev. 2023, 31, 303–319. [CrossRef] [PubMed]

13. Kercher, V.M.; Kercher, K.; Levy, P.; Bennion, T.; Alexander, C.; Amaral, P.C.; Batrakoulis, A.; Chávez, L.F.J.G.; Cortés-Almanzar, P.;
Haro, J.L.; et al. 2023 Fitness Trends from around the Globe. ACSM’s Health Fit. J. 2023, 27, 19–30. [CrossRef]

14. Lauche, R.; Langhorst, J.; Lee, M.S.; Dobos, G.; Cramer, H. A Systematic Review and Meta-Analysis on the Effects of Yoga on
Weight-Related Outcomes. Prev. Med. 2016, 87, 213–232. [CrossRef] [PubMed]

15. McDermott, K.A.; Rao, M.R.; Nagarathna, R.; Murphy, E.J.; Burke, A.; Nagendra, R.H.; Hecht, F.M. A Yoga Intervention for
Type 2 Diabetes Risk Reduction: A Pilot Randomized Controlled Trial. BMC Complement. Altern. Med. 2014, 14, 212. [CrossRef]
[PubMed]

16. Hui, E.; Chui, B.T.; Woo, J. Effects of Dance on Physical and Psychological Well-Being in Older Persons. Arch. Gerontol. Geriatr.
2009, 49, e45–e50. [CrossRef]

17. Wang, Z.; An, G.; Zhang, W.; Yang, G. The effect of jazz dance on physical and mental health of students with different physical
fitness. J. Sports Med. Phys. Fit. 2019, 59, 880–885. [CrossRef]

http://doi.org/10.1136/bjsports-2020-102955
http://doi.org/10.1016/j.jada.2007.07.017
http://www.ncbi.nlm.nih.gov/pubmed/17904936
http://doi.org/10.1016/j.nutres.2014.09.003
http://doi.org/10.3148/72.1.2011.50
http://www.ncbi.nlm.nih.gov/pubmed/21382233
http://doi.org/10.1136/bmjopen-2019-031327
http://www.ncbi.nlm.nih.gov/pubmed/31753880
http://doi.org/10.1186/s13063-018-2639-y
http://www.ncbi.nlm.nih.gov/pubmed/29751819
http://doi.org/10.1111/nbu.12559
http://doi.org/10.1017/S0954422417000154
http://doi.org/10.1080/10640266.2011.533605
http://doi.org/10.1111/obr.12918
http://doi.org/10.1002/erv.2958
http://www.ncbi.nlm.nih.gov/pubmed/36397211
http://doi.org/10.1249/FIT.0000000000000836
http://doi.org/10.1016/j.ypmed.2016.03.013
http://www.ncbi.nlm.nih.gov/pubmed/27058944
http://doi.org/10.1186/1472-6882-14-212
http://www.ncbi.nlm.nih.gov/pubmed/24980650
http://doi.org/10.1016/j.archger.2008.08.006
http://doi.org/10.23736/S0022-4707.18.08025-8


Nutrients 2023, 15, 1646 12 of 12

18. Heydari, M.; Freund, J.; Boutcher, S.H. The Effect of High-Intensity Intermittent Exercise on Body Composition of Overweight
Young Males. J. Obes. 2012, 2012, 480467. [CrossRef]

19. Power, M.; Bullinger, M.; Harper, A. The World Health Organization WHOQOL-100: Tests of the universality of Quality of Life in
15 different cultural groups worldwide. Health Psychol. 1999, 18, 495–505. [CrossRef]

20. Tylka, T.L.; Kroon Van Diest, A.M. The Intuitive Eating Scale–2: Item Refinement and Psychometric Evaluation with College
Women and Men. J. Couns. Psychol. 2013, 60, 137–153. [CrossRef]

21. Bauman, B.; Ainsworth, B.E.; Sallis, J.F.; Hagströmer, M.; Craig, C.L.; Bull, F.C.; Pratt, M.; Venugopal, K.; Chau, J.; Sjöström, M.
The Descriptive Epidemiology of Sitting. A 20-Country Comparison Using the International Physical Activity Questionnaire
(IPAQ). Am. J. Prev. Med. 2011, 41, 228–235. [CrossRef]

22. White, I.R.; Horton, N.J.; Carpenter, J.; Pocock, S.J. Strategy for intention to treat analysis in randomised trials with missing
outcome data. BMJ 2011, 342, d40. [CrossRef] [PubMed]

23. Batrakoulis, A. Psychophysiological Adaptations to Yoga Practice in Overweight and Obese Individuals: A Topical Review.
Diseases 2022, 10, 107. [CrossRef] [PubMed]

24. Batrakoulis, A. Role of Mind-Body Fitness in Obesity. Diseases 2023, 11, 1. [CrossRef] [PubMed]
25. Fong Yan, A.; Cobley, S.; Chan, C.; Pappas, E.; Nicholson, L.L.; Ward, R.E.; Murdoch, R.E.; Gu, Y.; Trevor, B.L.; Vassallo, A.J.;

et al. The Effectiveness of Dance Interventions on Physical Health Outcomes Compared to Other Forms of Physical Activity: A
Systematic Review and Meta-Analysis. Sports Med. 2018, 48, 933–951. [CrossRef] [PubMed]

26. Chavarrias, M.; Villafaina, S.; Lavín-Pérez, A.M.; Carlos-Vivas, J.; Merellano-Navarro, E.; Pérez-Gómez, J. Zumba®, Fat Mass
and Maximum Oxygen Consumption: A Systematic Review and Meta-Analysis. Int. J. Environ. Res. Public Health 2020, 18, 105.
[CrossRef] [PubMed]

27. Koch, S.C.; Riege, R.F.F.; Tisborn, K.; Biondo, J.; Martin, L.; Beelmann, A. Effects of Dance Movement Therapy and Dance on
Health-Related Psychological Outcomes. A Meta-Analysis Update. Front. Psychol. 2019, 10, 1806. [CrossRef] [PubMed]

28. Halliwell, E.; Burkey, S.; Dawson, K. A randomized experimental evaluation of a yoga-based body image intervention. Body
Image 2019, 28, 119–127. [CrossRef]

29. Taspinar, B.; Aslan, U.B.; Agbuga, B.; Taspinar, F. A Comparison of the effects of hatha yoga and resistance exercise on mental
health and well-being in sedentary adults: A pilot study. Complement. Ther. Med. 2014, 22, 433–440. [CrossRef]

30. Yadav, R.; Yadav, R.K.; Pandey, R.M.; Upadhyay, A.D. Predictors of Health-Related Quality of Life in Indians with Metabolic
Syndrome Undergoing Randomized Controlled Trial of Yoga-Based Lifestyle Intervention vs Dietary Intervention. Behav. Med.
2021, 47, 151–160. [CrossRef]

31. Salvo, V.; Curado, D.F.; Sanudo, A.; Kristeller, J.; Schveitzer, M.C.; Favarato, M.L.; Isidoro, W.; Demarzo, M. Comparative effectiveness
of mindfulness and mindful eating programmes among low-income overweight women in primary health care: A randomised
controlled pragmatic study with psychological, biochemical, and anthropometric outcomes. Appetite 2022, 177, 106131. [CrossRef]

32. Timmerman, G.M.; Brown, A. The Effect of a Mindful Restaurant Eating Intervention on Weight Management in Women. J. Nutr.
Educ. Behav. 2012, 44, 22–28. [CrossRef]

33. Grider, H.S.; Douglas, S.M.; Raynor, H.A. The Influence of Mindful Eating and/or Intuitive Eating Approaches on Dietary Intake:
A Systematic Review. J Acad. Nutr. Diet. 2021, 121, 709–727.e1. [CrossRef]

34. Alberts, H.J.E.M.; Thewissen, R.; Raes, L. Dealing with problematic eating behaviour. The effects of a mindfulness-based
intervention on eating behaviour, food cravings, dichotomous thinking and body image concern. Appetite 2012, 58, 847–851.
[CrossRef] [PubMed]

35. Daubenmier, J.; Kristeller, J.; Hecht, F.M.; Maninger, N.; Kuwata, M.; Jhaveri, K.; Lustig, R.H.; Kemeny, M.; Karan, L.; Epel, E.
Mindfulness Intervention for Stress Eating to Reduce Cortisol and Abdominal Fat among Overweight and Obese Women: An
Exploratory Randomized Controlled Study. J. Obes. 2011, 2011, 651936. [CrossRef] [PubMed]

36. Elobeid, M.A.; Padilla, M.A.; McVie, T.; Thomas, O.; Brock, D.W.; Musser, B.; Lu, K.; Coffey, C.S.; Desmond, R.A.; St-Onge, M.-P.;
et al. Missing Data in Randomized Clinical Trials for Weight Loss: Scope of the Problem, State of the Field, and Performance of
Statistical Methods. PLoS ONE 2009, 4, e6624. [CrossRef]

37. Geiker, N.R.; Ritz, C.; Pedersen, S.D.; Larsen, T.M.; Hill, J.O.; Astrup, A. A weight-loss program adapted to the menstrual cycle
increases weight loss in healthy, overweight, premenopausal women: A 6-mo randomized controlled trial. Am. J. Clin. Nutr. 2016,
104, 15–20. [CrossRef] [PubMed]

38. White, I.R.; Carpenter, J.; Horton, N.J. Including all individuals is not enough: Lessons for intention-to-treat analysis. Clin. Trials
2012, 9, 396–407. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1155/2012/480467
http://doi.org/10.1037/0278-6133.18.5.495
http://doi.org/10.1037/a0030893
http://doi.org/10.1016/j.amepre.2011.05.003
http://doi.org/10.1136/bmj.d40
http://www.ncbi.nlm.nih.gov/pubmed/21300711
http://doi.org/10.3390/diseases10040107
http://www.ncbi.nlm.nih.gov/pubmed/36412601
http://doi.org/10.3390/diseases11010001
http://www.ncbi.nlm.nih.gov/pubmed/36648866
http://doi.org/10.1007/s40279-017-0853-5
http://www.ncbi.nlm.nih.gov/pubmed/29270864
http://doi.org/10.3390/ijerph18010105
http://www.ncbi.nlm.nih.gov/pubmed/33375758
http://doi.org/10.3389/fpsyg.2019.01806
http://www.ncbi.nlm.nih.gov/pubmed/31481910
http://doi.org/10.1016/j.bodyim.2018.12.005
http://doi.org/10.1016/j.ctim.2014.03.007
http://doi.org/10.1080/08964289.2019.1683711
http://doi.org/10.1016/j.appet.2022.106131
http://doi.org/10.1016/j.jneb.2011.03.143
http://doi.org/10.1016/j.jand.2020.10.019
http://doi.org/10.1016/j.appet.2012.01.009
http://www.ncbi.nlm.nih.gov/pubmed/22265753
http://doi.org/10.1155/2011/651936
http://www.ncbi.nlm.nih.gov/pubmed/21977314
http://doi.org/10.1371/journal.pone.0006624
http://doi.org/10.3945/ajcn.115.126565
http://www.ncbi.nlm.nih.gov/pubmed/27281304
http://doi.org/10.1177/1740774512450098
http://www.ncbi.nlm.nih.gov/pubmed/22752633

	Introduction 
	Materials and Methods 
	Trial Design 
	Sample Size Calculation 
	Participants 
	Intervention 
	Intervention Groups 
	Components of the Intervention 

	Outcomes and Measurements 
	Anthropometry 
	Body Composition 
	Other Measurements 
	Questionnaire Data: Quality of Life, Eating Behavior, and Physical Activity 
	Compliance 

	Statistical Analysis 

	Results 
	Study Progress 
	Baseline Characteristics 
	Results of Intention-to-Treat Analyses 
	Results of Complete-Case Analyses 
	Compliance 

	Discussion 
	Conclusions 
	References

