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Background: Along with the rising prevalence of high body-mass index (BMI), there is
also increased emphasis on leanness and fitness. Both these trends suggest that many
individuals are concerned about weight management and may try to lose weight. Using
data from the research project “Fitness clubs - a venue for public health?”, we aimed to
describe weight cycling and energy-restricted dieting in men and women at start-up of
fitness club membership, and to investigate influencing factors [age, BMI, educational
level, self-classified overweight/obesity, compliance with nutritional guidelines, unhealthy
weight control strategies and self-perceived health (SPH)].

Methods: In a cross-sectional online survey, 250 men and women from 25 fitness clubs
in Oslo, reported anthropometrics, self-classified weight group, weight cycling, weight
loss/gain, eating habits/dieting, and background/health information. Enrollment was
limited to adult (≥18 years) novice exercisers (exercising <60 min/week at a moderate
or vigorous intensity or brisk walking <150 min/week, the past six months) with less than
four weeks of membership. Factors associated with weight cycling were examined using
simple and multiple logistic regression, separated for men and women.

Results: In both sexes (mean age: 36.4 ± 11.3, range 18-71 years), a high number
reported substantial weight fluctuation (+/-5 kg) the past 12 months (men: 50% and
women: 62%, mean difference 12%, 95% CI -0.3 to 23.8, p=0.056) and unhealthy weight
control strategies (men: 24.8% and women: 47.2%, mean difference 22.4%, 95% CI 10.5
to 33.4, p<0.001). Weight cyclers had a higher mean BMI compared with non-cyclers
(mean difference -1.5, 95%CI -2.6 to - 0.4, p= 0.003). Further, the difference in body weight
was 6.7 kg (95% CI 2.2 to 10.8, p=0.004) and 10.8 kg (95% CI 5.8 to 15.8, <0.001) in men
and women, respectively. Besides BMI status, self-classified overweight/obesity was the
strongest predictor of reporting weight cycling (men: OR 5.54, 95% CI 2.03 to 15.12,
p<0.01 and women: OR 7.17, 95% CI 2.48 to 20.68, p<0.001).

Conclusion: In novice exercisers, a large proportion reported weight cycling and
unhealthy weight control strategies, and both were more prevalent in women than in
men. Self-classified overweight was found to be the most important factor influencing
weight cycling.
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n.org May 2022 | Volume 13 | Article 8518871

https://www.frontiersin.org/articles/10.3389/fendo.2022.851887/full
https://www.frontiersin.org/articles/10.3389/fendo.2022.851887/full
https://www.frontiersin.org/journals/endocrinology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/endocrinology#articles
http://creativecommons.org/licenses/by/4.0/
mailto:lahaakstad@nih.no
https://doi.org/10.3389/fendo.2022.851887
https://www.frontiersin.org/journals/endocrinology#editorial-board
https://www.frontiersin.org/journals/endocrinology#editorial-board
https://doi.org/10.3389/fendo.2022.851887
https://www.frontiersin.org/journals/endocrinology
http://crossmark.crossref.org/dialog/?doi=10.3389/fendo.2022.851887&domain=pdf&date_stamp=2022-05-03


Haakstad et al. Weight Cycling
INTRODUCTION

High body-mass index (BMI) is a major risk factor for non-
communicable diseases, such as cardiovascular disease, type 2
diabetes, high blood pressure, musculoskeletal complaints, some
cancers and mental health challenges (e.g., depression) (1). High
BMI is also associated with preventable premature death when
looking at all-cause mortality (2–4). Also, in Scandinavia, the
health and economic burden of the high prevalence of
overweight (57.6%) and obesity (21.5%) has led to great
concerns, and efforts to stop the progression are seen at several
levels (national, educational, medical, community, parental, and
individual) (2, 5, 6). Even if obesity has become more
widespread, weight stigma has not subsided, and along with
the rising prevalence of high BMI, there is also increased
emphasis on leanness and fitness (7, 8). Ultimately, both these
trends suggest that many individuals are preoccupied with
weight concerns and may try to lose weight for both aesthetic
and health reasons (5, 9).

Today, weight loss attempts have become so common that
periodic dieting may be considered the new “normal” (10). In the
United States 49% of all adults and 67% of adults with obesity
have tried to lose body weight the last year (11). This is
comparable with worldwide estimates of weight loss attempts,
with the highest prevalence in Europe and Central Asia (about
61%) (12). Data from Norway showed that more than 50% of
women were currently trying to alter their body weight and that
weight loss attempts were very strongly associated with BMI
(13, 14).

Current evidence supports moderate energy restriction in
combination with exercise for weight loss in both men and
women (15, 16). In adults trying to lose body weight, these
were also the two most frequently reported approaches
(exercising 62.9% and eating less food 62.9%) (11). Yet,
concerns have been raised about the focus on body weight in
the society, and public health efforts to slow down the obesity
pandemic have not been successful in the past 40 years (5, 17). In
fact, repeated attempts to lose weight are shown to be associated
with weight cycling, known as yo-yo dieting, coined by the public
health scholar Kelly D. Brownell (17). Repeated loss and regain
of body weight may also contribute to excessive weight gain,
body fat and added health risks (10). In the present study, a
substantial bodyweight cycling was defined as +/- 5 kg the past
year, which agrees with the National Institute of Health (18).

In fitness clubs, exercise in combination with energy-
restricted diets (eating fewer calories than normal) are often
promoted as a strategy for weight loss management. Also, one of
the main reasons that lead adults to join such a club involve
weight loss (19, 20). According to IHRSA (2020), fitness clubs
have about 185 million members worldwide, representing a 54%
increase over the last decade (21). In Norway, around 30% are
members of a gym, which is at the very top in Europe (22).
Although weight loss attempts and yo-yo dieting may be
common phenomenon’s in novice exercisers, no research has
been carried out in the social context of a fitness club.

Low self-perceived health (SPH) has been linked to
overweight/obesity and irregular exercise (23–25). Still, the
Frontiers in Endocrinology | www.frontiersin.org 2
association between weight cycling and SPH remains to be
elucidated. SPH is a single item measure considering both
somatic and psychological health (26, 27). SPH also reflects a
normative component, and the belief of how one should act to be
healthy (27). Using data from the research project “Fitness clubs
- a venue for public health?”, we aimed to describe weight cycling
and energy-restricted dieting in men and women starting a
fitness club membership, and to investigate influencing factors
(age, BMI, educational level, self-classified overweight/obesity,
compliance with nutritional guidelines, unhealthy weight control
strategies and SPH), which has earlier not been examined in this
population. As weight loss is reported to be one of the main
reasons why adults join fitness clubs, we expected that we would
find a high proportion of weight cyclers in new club members,
especially among female participants with a high BMI.
MATERIALS AND METHODS

Design and Participants
The cross-sectional data collected in this study was part of a
longitudinal prospective study conducted in Oslo (Norway) from
October 2015 to October 2018, following a group of novice
exercisers at 25 fitness clubs in Oslo, Norway (19, 28). The
primary aim of the original project was to gain an increased
understanding of those individuals who are able to stay active
and continue with regular exercise in a group of novice exercisers
in their first year of fitness club membership. Participants were
recruited by an e-mail invitation from their local fitness club
(SATS chain). In this e-mail, the aims and implications of the
study were explained. Among those who expressed interest in
participating in the study, the eligibility criteria were checked by
a follow-up email or phone call from our research fellow. At first
contact, they were also informed that they could contact the
primary researcher if they had any questions about participation,
or if they had any issues regarding answering the questionnaire,
such as understanding the survey structure. The participants had
to be healthy novice exercisers (≥18 years), with <four weeks
membership. Healthy was defined as no disease considered to
hinder physical activity (such as heart disease, severe
hypertension, or asthma), and novice exercisers were defined
as <60 min/week of exercise at moderate or vigorous intensity, or
brisk walking <150 min/week, in the last six months (28). Hence,
all were considered non-exercisers at start-up, including baseline
measures investigating weight cycling and dieting behaviour. In
total, 676 fitness club members wanted to participate in the
study. We excluded those who already exercised regularly (n =
270) or had cardiovascular disease, severe hypertension, or
asthma (n = 8). Besides, 148 individuals did not respond after
the first e-mail. Hence, 250 fitness club members (equal number
of men and women) were included and completed the baseline
electronic questionnaire at start-up at the fitness club.
Ethical Approval
The Regional Committee for Medical and Health Research
Ethics, Southern Norway, Oslo, revised the project and
May 2022 | Volume 13 | Article 851887
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complete data collection (REK 2015/1443 A) and concluded that
the study did not require full review according to the Act on
medical and health research (the Health Research Act 2008). All
participants signed an informed consent form, following the
Helsinki declaration. The study was approved by the Norwegian
Social Science Data Service (NSD 44135) and was financed by a
PhD position (CG) at the Norwegian School of Sports Sciences
(NSSS). Data was non-identifiable, and confidentiality was
maintained in accordance to the law. Participation in the
project did not involve any harmful or invasive investigations.
It was emphasized that participation was voluntary and that
everyone who chose to participate could withdraw partially or
fully from the project at any time without further explanation.
No economic compensation was given to the participants. The IT
department at NSSS provides storage services, and Norwegian
regulations require that all raw research data should be kept for
at least five years after study completion.

Measures
The standardized electronic questionnaire (SurveyXact, www.
survey-xact.no) contained 52 questions, took about 25 minutes
to complete and were outlined as either placing a check mark (√),
Likert scales assessing level of agreement to a statement or fill in
the blank. Since it may be unethical with mandatory
questionnaire responses, the participants could tick “Does not
apply” or “I do not want to answer” as a response option on all
questions. The questionnaire was piloted for comprehensibility
of questions and answer options among four members in the
research group and four volunteers. Motives for fitness club
participation and exercise, have previously been reported in a
separate publication (19), which was based on the validated
questionnaire ‘Reasons for Exercise Inventory’ (Exercise
Motivations Inventory—2 (EMI-2). Below are the questions
used to answer the present research questions. Some have been
used in a Danish study among fitness club (29), and we have
previously showed that new gym members reported their body
weight and height with reasonable accuracy, and that subsequent
BMI may be a valid measure among both sexes (30):

1. Body weight and weight cycling:
Frontier
a. “What is your current weight in kilograms (kg)?”:
______

b. “What is your height in centimeters (cm)?”: ______
c. “Have you had body weight cycling +/- 5 kg the past

year”. Response options: “Yes” or “No”
d. If you had any weight change the past year, what was

the size of your weight change? Response options:
“Weight loss (in kilograms, kg)”: ______ or “Weight
gain (kilograms, kg)”: ______

e. On a scale from 1-5, where 1 represents “Very
dissatisfied” and 5 represents “Very satisfied, how
satisfied are you with your body weight? High
satisfaction was defined as a score ≥ 4.

f. Self-classified weight group: “I think I am…” The
response options were grouped according to World
Health Organization (WHO) BMI classification:
“underweight (<18.5 kg/m2)”, “normal weight (18.5 to
s in Endocrinology | www.frontiersin.org 3
24.9 kg/m2)”, “overweight (25 to 29.9 kg/m2)” and “obese
(≥ 30 kg/m2)”.
2. Eating habits and energy-restricted dieting:

a. The Norwegian directorate of health recommend a

balanced and varied diet, comprised of whole grain
products, vegetables, fruits and berries, lean dairy
products, fish, legumes and nuts, while also limiting
the amount of processed meats, red meat and foods
high in saturated fat, sugar and salt. With this in mind,
how would you characterize your diet last four weeks?
The participants rated their diet on a scale from 0-10,
where 0 represented “Very poor” and 10 represented
“Very good”. Good nutritional habits and compliance
with nutritional guidelines was defined as a score ≥ 7
on an 11-point scale.

b. “Are you a vegetarian” Response options: “Yes” or “No”
c. “Have you tried to lower daily caloric intake for example

by missing meals or fasting?” Response options:
“Never”, “Rarely”, “Sometimes”, “Often” or “Very
often. Participants answering “Sometimes”, “Often”
or “Very often” was categorized as using unhealthy
weight control strategies.
3. Self-perceived health (SPH): “In general, how would you rate
your health today?”. Response options: “Excellent”, “Good”,
“Moderate”, “Fair” and “Poor” (26). According to these five
selections, participants were also divided into two categories:
high SPH (“Excellent” and “Good”) and low SPH
(“Moderate, “Fair” and “Poor”), an approach adopted by
other researchers (31).

4. Demographic information: age, sex, education, ethnicity,
cohabitation, employment, household income, children,
smoking and sick leave.
Statistical Analysis
All statistics were conducted with IBM SPSS Statistics 28.0.
Descriptive data were screened for normality and outliers,
including a comparison of the overall curve of the bars of the
histograms, and the usage of parametric statistics. For descriptive
purposes, the results are shown as numbers with percentages or
means with standard deviations (SD), as well as group differences
and Odds Ratio (OR) with 95% Confidence Intervals (CI) and p-
values. For ORs less than 1, we chose to invert these (1 divided by
the actual value) to aid interpretation (32).

In agreement with the National Institute of Health (18), a
substantial bodyweight cycling was defined as +/- 5 kg the past
year. The associations between weight cycling (dichotomous
dependent variable, coded 0/1) and the predictive power of
seven independent selected variables (age, BMI, educational
level, self-classified overweight/obesity, compliance with
nutritional guidelines, unhealthy weight control strategies and
SPH) were analyzed using simple and multiple logistic
regression, separately for men and women. Age and BMI were
treated as a continuous variable, whereas all other variables were
categorized, using one category as the reference group. Level of
statistical significance was set at p < 0.05.
May 2022 | Volume 13 | Article 851887
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RESULTS

Participants Characteristics
The mean age was 36.4 ( ± 11.3, range 18-71) years, and the
majority were of Norwegian descent (78.4%). Individuals with
university education (75.2% of the participants versus 35.6% of
the Norwegian population) were overrepresented compared with
high-school education (22.0% of the participants versus 37.1% of
the Norwegian population) (33). In 36.8%, mean household
income was classified as “high” (>$100 000 per year), and
55.4% were employed full-time. Cohabitation/marriage was
reported by 61.2%, and 32.0% had children. We found a
higher mean age in men compared with women (38.4 years
versus 34.3 years, mean difference 4.1 years, 95% CI 6.9 to 1.3,
p=0.002) and a tendency towards higher mean household
income (42.4% versus 31.2%, mean difference 11.2%, 95% CI
-0.7% to 22.7%, p=0.066). Otherwise no other differences by sex
were observed in background characteristics of the sample.

BMI, Self-Selected Weight Group, and
Weight Cycling
Self-reported body weight cycling during the previous 12
months, BMI measures and self-selected weight group by sex
are shown in Table 1. The prevalence of overweight and obesity
(BMI≥25) was higher than the corresponding self-selected
weight group for men (61.6% versus 47.2%, mean difference
14.4%, 95% CI 2.1 to 26.1, p=0.034) and almost consistent for
Frontiers in Endocrinology | www.frontiersin.org 4
women (40.0 versus 46.4%, mean difference 6.4%, 95% CI -5.8 to
18.3, p=0.308). A high number in both sexes reported weight
cycling (+/-5 kg) the past 12 months (men: 50% and women:
62%, mean difference 12%, 95% CI -0.3 to 23.8, p=0.056). About
40% had gained ≥10 kg, and 27% had lost ≥10 kg the last year,
with no sex differences. When comparing individuals with
university and high school education, we found no difference
in reports of weight cycling (44.1% versus 50.0%, p=0.420).

With reference to any weight change the past year (small or
large), in women, mean weight gain was higher (5.2 kg) than
mean weight loss (2.7 kg) (mean difference + 2.5 kg, 95% CI 1.04
to 3.96, p<0.001). In men, the difference in weight gain and
weight loss was +1.2 kg (CI 0.34 to 2.75, p=0.128).

The distribution of “no weight change”, “weight gain” and
“weight loss” according to self-selected weight group are shown
in Table 2. No weight changes in the past 12 months were
reported by a higher number of normal weight than overweight
or obese participants (75.0% versus 31.5%, mean difference
43.5%, 95% CI 25.6 to 57.7, p<0.001). Further, weight gain was
more prevalent than weight loss in the two highest weight
groups. In both sexes, cyclers weighed more (82.9 kg versus
75.1 kg, mean difference 7.8 kg, 95% CI 11.6 to 4.0, p<0.001) and
had a higher mean BMI compared with non-cyclers (27.0 ± 4.9
versus 25.4 ± 3.6, mean difference 2.6, 95% CI 1.6 to 3.6, p=
0.003). Among women, the difference in body weight was 10.8 kg
(CI 5.8 to 15.8, <0.001), whereas for men, the difference was 6.7
kg (CI 2.2 to 10.8, p=0.004) in disfavor of cyclers. Treating BMI
TABLE 1 | Participants reporting body weight cycling during the previous 12 months, BMI measures and self-selected weight group by sex (n=250).

Variables Men (n=125) Women (n=125) Group difference (95% CI) p-value

n (%)
Body weight cycling +/- 5 kg the past year 62 (49.6) 77 (61.6) 12.0 (-0.3 to 23.8) 0.056
Excessive weight gain
- ≥ 5 kg 38 (61.3) 50 (64.9) 3.6 (-8.3 to 15.3) 0.662
- ≥10 kg 15 (24.2) 19 (24.7) 0.5 (-10.1 to 11.1) 0.946
- ≥ 15 kg 6 (9.7) 9 (11.7) 2 (-5.9 to 9.9) 0.707
- ≥ 20 kg 4 (6.5) 4 (5.2) 1.3 (-4.9 to 7.7) 0.745
Excessive weight loss
- ≥ 5 kg 24 (38.7) 27 (35.1) 3.6 (-8.3 to 15.3) 0.663
- ≥ 10 kg 10 (16.1) 11 (14.3) 1.8 (-7.2 to 10.8) 0.769
- ≥ 15 kg 5 (8.1) 5 (6.5) 1.6 (-5.2 to 8.5) 0.718
- ≥ 20 kg 4 (6.5) 3 (3.9) 2.6 (-3.3 to 8.8) 0.486
BMI groups (kg/m2)
- Underweight (<18.5) - 1 (0.8) – –

- Normal weight (18.5 – 24.9) 48 (38.4) 74 (59.2) 24.4 (12.1 to 35.7) 0.002
- Overweight (25.0-29.9) 57 (45.6) 34 (27.2) 18.4 (6.5 to 29.6) 0.003
- Obese (≥30) 20 (16.0) 16 (12.8) 3.2 (-5.6 to 12.0) 0.471
Self-classified weight group*
- Underweight 2 (1.6) 2 (1.6) – 1.0
- Normal weight 64 (51.2) 64 (51.2) – 1.0
- Overweight 53 (42.4) 48 (38.4) 4.0 (-8.1 to 15.9) 0.520
- Obese 6 (4.8) 10 (8.0) 3.2 (-3.2 to 9.8) 0.302
Mean (SD)
Body weight (kg) 86.4 (12.7) 70.9 (14.9) -13 (-17.1 to -10.3) <0.001
Body height (m) 1.81 (0.8) 1.68 (0.6) -0.13 (-0.3 to 0.04) 0.147
BMI (kg/m2) 26.2 (3.7) 25.0 (5.0) -1.2 (-2.3 to -0.1) 0.026
Weight gain past 12 months (kg) 4.0 (6.5) 5.2 (6.6) -1.2 (-2.8 to 0.4) 0.250
Weight loss past 12 months (kg) 2.8 (5.9) 2.7 (5.0) -0.1 (-1.5 to 1.3) 0.899
May 2022 | Volume 13 | Article
* “I think I am…” (underweight, normal weight, overweight, obese).
Group differences are presented as percentages or variables units.
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as a continuous variable and expressing the associations between
BMI and weight cycling (dichotomous dependent variable) in
terms of odds ratios (ORs), gave an OR of 1.17 (CI 1.08 to 1.25,
p<0.001). Hence, for each unit change in BMI, the odds of
reporting substantial weight cycling increased by 1.17.

Among those who self-selected themselves as overweight or
obese, only two (one man and one woman) were satisfied with
their body weight. Regardless of weight status, 75.6% were
dissatisfied with bodyweight with no sex differences. The
majority of those reporting weight cycling the past year, both
women and men, were dissatisfied with body weight (50.8%
versus 29.5%, mean difference 21.3%, 95% CI 9.1 to 32.5,
p=0.004), and women rated their SPH somewhat lower
than non-cyclers (2.14 versus 2.38, mean difference -0.24, 95%
CI -0.51 to 0.03, p=0.079).

Eating Habits and Energy-Restricted
Dieting
In both sexes, less than one fourth complied with nutritional
guidelines. On a scale from 0-10, women rated their diet and
nutritional habits slightly better than men (6.2 ± 2.0 versus 5.5 ±
2.6, p=0.023). Also, normal weight women rated their diet better
than those who perceived themselves as overweight/obese (6.6 ±
1.9 versus 5.6 ± 2.0, mean difference -1.0, 95% CI -1.7 to -0.3,
p=0.004). This difference was not observed in men. Few (2.0%,
no sex differences) reported vegetarianism, which is about the
same as the general adult population in Norway (3.0%) (34).
Frontiers in Endocrinology | www.frontiersin.org 5
Men and women reporting energy-restricted dieting (such as
missing meals and fasting) are shown in Table 3. In both sexes, a
high percentage reported unhealthy weight control strategies to
lower daily caloric intake, and women were more likely to report
such practice than men. Mean BMI was higher in those using
unhealthy weight control strategies than those not reporting
this (men: 27.4 ± 3.9 versus 25.8 ± 3.5, mean difference -1.6, 95%
CI -3.1 to -0.1, p= 0.053 and women: 26.0 ± 5.7 versus 24.2 ± 4.1,
mean difference -1.8, 95% CI -3.4 to -0.6, p= 0.046), and the
prevalence for unhealthy weight control strategies were 33.3% in
normal weight, 32.2% in overweight and 55.6% among obese
participants (mean difference between obese and normal weight/
overweight 22.8%, 95% CI 5.5 to 38.8, p=0.058).

Based on self-classified weight group, 13.6% of men viewing
themselves as underweight/normal weight and 37.3% as
overweight/obese (mean difference 23.7%, 95% CI 8.5 to 37.9,
p=0.002) reported unhealthy weight control strategies, whereas
the corresponding number for women were 36.4% and 60.3%
(mean difference 23.9%, 95% CI 6.3 to 39.6, p=0.008).

In both sexes, weight cycling showed no association with the
use of unhealthy weight control strategies (men, p=0.437 and
women, p=0.665), age (men, p=0.643 and women, p=0.443),
educational level (men, p=0.615 and women, p=0.815), diet or
SPH (men, p=0.648 and women, p=0.227), and therefore not
included in the final logistic regression model. The strongest
predictor of reporting weight cycling was self-classified
overweight/obesity, showing an OR of 5.54 (95% CI 2.03 to
TABLE 3 | Energy-restricted dieting and prevalence using unhealthy weight control strategies (missing meals and fasting) to lower daily caloric intake by sex (n=250).

n (%) Men (n=125) Women (n=125) Group difference (95% CI) p-value

Missing meals and fasting to lower daily caloric intake
- Very often 2 (1.6) 2 (1.6)
- Often 3 (2.4) 9 (7.2)
- Sometimes 26 (20.8) 48 (38.4)
- Rarely 21 (16.8) 29 (23.2)
- Never 73 (58.4) 37 (29.6)
Unhealthy weight control strategies*
- Yes 31 (24.8) 59 (47.2) 22.4 (10.5 to 33.4) <0.001
- No 94 (75.2) 66 (52.8)
May 2022 | Volume 13 | Article
*Participants answering “Sometimes”, “Often” or “Very often” was categorized as using unhealthy weight control strategies.
TABLE 2 | Descriptive data showing distribution of “no weight change”, “weight gain” and “weight loss” in new fitness club members the past 12 months according to
self-selected weight group (n=250)*.

Self-selected weight group** No weight change Weight gain Weight loss

Underweight (n=4)
- n (%) 0 2 (50.0) 2 (50.0)
- Mean (SD) – 3.0 (4.2) kg 5.5 (0.7) kg
Normal weight (n=138)
- n (%) 96 (75.0) 23 (16.7) 19 (13.7)
- Mean (SD) – 1.9 (4.0) kg 2.1 (4.7) kg
Overweight (n=101)
- n (%) 32 (31.7) 59 (58.4) 32 (31.7)
- Mean (SD) – 6.4 (6.8) kg 3.2 (6.1) kg
Obese (n=16)
- n (%) 5 (31.3) 10 (62.5) 4 (25.0)
- Mean (SD) – 12.5 (9.5) kg 3.8 (6.1) kg
*Several participants reported both weight gain and weight loss the past 12 months, hence the numbers don’t add up to 100% in each weight group category.
**“I think I am…” (underweight, normal weight, overweight, obese).
851887
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15.12, p<0.01) in men and 7.17 (95% CI 2.48 to 20.68, p<0.01)
in women.
DISCUSSION

Dieting behavior and weight cycling may contribute to excessive
weight gain and added health risks. Hence, it is important to
study weight cycling, the use of unhealthy weight control
strategies, and how well individuals perceive overweight and
obesity. To our knowledge, this is the first study to report weight
cycling and energy-restricted dieting by weight status and sex in
a fitness club setting. Our results showed that half of the men and
more than 60% of the women reported substantial weight cycling
the past 12 months, whereas unhealthy weight control practices
were reported by one-fourth of the men and half of the women.
Hence, both practices are quite common in both sexes, with
surprisingly 40% gaining ≥10 kg, and 27% losing ≥10 kg the last
year. Female cyclers weighed nearly 11 kg more than non-cyclers,
whereas for men the difference was close to 7 kg. In both sexes,
self-classified overweight/obesity was the strongest predictor of
reporting weight cycling. Since a high BMI has become more
widespread, overweight and obesity will likely continue to grow,
given the fact that so many individuals are encouraged to attempt
to lose weight.

The present study findings are somewhat higher compared
with previous reports, showing prevalence numbers in weight
cycling from 20% to 35% in men and 20% to 55% in women (35,
36). A challenge in the interpretation of results is the variability
in recruited participants and that there is no clear definition of
weight cycling. Also, there is inconsistency in the amount of
mean weight lost and regained, and the number of weight loss
attempts during different periods (35). For instance, in a study of
women with more than 46 000 participants, intentional weight
cycling varied from one to three times the last four years, and the
amount of weight lost ranged from about 2 kg to 4.5 kg (37). We
asked our participants about weight cycling within the past year
and categorized substantial body weight cycling as +/- 5 kg. With
respect to mean weight loss, this was below 3 kg in both sexes,
whereas mean weight gain was 4 kg in men and more than 5 kg
in women. An interesting result is the surprisingly high number
reporting that they had gained (40%) or lost (27%) more than 10
kg the last 12 months, indicating that both excessive weight gain
and weight loss are quite frequently reported by new fitness club
members. To the best of our knowledge, no previous studies have
investigated this in a fitness club setting.

In US and Europe, about 50% to 60% of all adults have tried to
loose weight last year (11, 12), with the highest prevalence in
women. Data from Norway showed that more than 50% of
women were currently trying to alter their body weight (13, 14).
However, prospective studies suggest that few are successful in
maintaining weight loss, exposing individuals to weight cycling
with repeated weight loss attempts (35, 38). According to the
Norwegian Institute of Public Health, overweight and obesity
have steadily increased since 1975, and average BMI (kg/m2) is
now about 26 (overweight category) compared with former 23
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(normal weight category) (39). We found corresponding
numbers in the present study sample, with a BMI of 26.3 in
men and 25.0 in women. Worldwide, weight management is an
important public health challenge and women seem to be
exposed to weight cycling to a greater degree than men (35,
40). Sex differences were also evident in the present study, and
prevalence of weight cycling the past 12 months reached 60% of
the women compared to 50% of the men. There is some evidence
that women (from adolescents years) may be more susceptible to
societal expectations of leanness and ideal body size than men
(40, 41), and in our study twice as many women compared with
men reported unhealthy weight loss strategies and energy-
restricted dieting such as missing meals and fasting. On the
other side, they also rated their diet and healthy eating habits
slightly better than men, which is in accordance with other
reports (42). Regrettably, we did not collect data about binge
eating behaviour, which could have brought some insight into
the mechanisms of weight cycling (43). A recent review has
shown that women report higher levels of clinical and subclinical
types of eating disorders, including binge eating and loss-of-
control eating (44). We did, however, ask the participants about
SPH, and lower SPH has been linked to overweight/obesity and
binge-eating disorder (24, 45). Because women, as compared
with men, often consider a broader set of aspects when rating
their health (such as mild health complaints and psychological
factors), sex differences in SPH are often reported (46, 47). In the
present study, no difference in SPH was found between men and
women, but female weight cyclers reported slightly lower SPH
than non-cyclers. The complexity of weight-cycling highlights
the need for future qualitative studies and high-quality
randomized controlled trials, investigating this in more depth,
allowing for a further understanding of how we should target
weight management.

As for the prevalence of weight cycling according to self-
classified weight status, the study results are beyond what we had
anticipated. In men and women, those with self-classified
overweight/obesity were 5.5 and 7.2 times more likely to report
weight cycling the past year compared with normal weight
individuals. Yet, perceived overweight/obesity was not
associated with healthy eating or the use of healthy or
unhealthy weight strategies. In the literature, rather than being
associated with improved weight management, perceived
overweight (in both sexes, and among adults and children) is
consistently shown to predict weight gain over time (17, 25).
Individuals who perceive their weight status as overweight are
more likely to report weight loss attempts, driving the “weight
loss futile cycle”, associated with many adverse health outcomes
(17). An important question is therefore whether weight loss
should be the primary focus of overweight and obesity treatment.
The current public health approach has been largely ineffective
and has not been able to reverse the obesity pandemic (5, 17). In
fitness clubs, exercise is often promoted as a strategy for weight
loss management. Also, one of the main reasons that lead adults
to join such a club involves weight loss (19, 20). We have
previously reported motivational factors for fitness club
participation in a separate publication (19), and found that
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main motives for fitness club membership and exercise were
related to physiological factors, with increase in physical fitness
(92.8%) most frequently cited, followed by health-related
motives. Appearance and weight management reasons were
reported by about 50% of the participants.

Maintaining weight loss has been repeatedly established as
extremely difficult, explained by both the physiological responses
from the body to calorie restrictions, combined with the physical
and mental effort of a rapid increase in heavy exercise (48). We
would, therefore, put emphasis on a weight neutral instead of
weight loss approach when targeting health and fitness in gym
members. This strategy could avoid the pitfalls associated with
repeated weight loss failure (49, 50). Research has shown that
physical activity and improvements in cardiorespiratory fitness
may counterbalance the risks associated with a high BMI and
adiposity, regardless of weight loss (51–53). In addition,
increasing physical activity level is consistently shown to give a
greater reduction in cardiovascular disease and all-cause
mortality than intentional weight loss. It can, however, be
questioned if the capacity to exercise is reduced in individuals
with obesity. In our participant group, equally distributed in men
and women, about 14% were categorized with a BMI≥30, and
three women had severe obesity (BMI≥40.0). Also, we recognize
that it is challenging to promote exercise training without a
weight loss goal in a fitness club (e.g. personal trainer),
considering that more than half of the adult population want
to lose weight (12, 13, 54). This group might, however, be more
willing to adopt health-enhancing behavior and regular exercise
without a weight loss focus, if personal trainers/fitness
instructors and health care providers highlighted this
perspective and promoted the numerous health benefits
associated with exercise without weight loss.

Strength and Limitations
Several studies have reported prevalence of weight cycling in
different adult populations, yet to our knowledge, this is the first
study to describe weight cycling and energy-restricted dieting in
novice exercisers starting a gym membership. Other aspects were a
complete dataset, with no missing values, and that our participants
included an age-diverse group of both sexes. The use of an electronic
questionnaire to gather responses quickly and eliminate the costs
associated with printing and distributing paper-based
questionnaires may also be considered a strength. We recruited
from 25 fitness clubs, and the sample (novice exercisers) is a study
population of which there is limited knowledge. Although body
weights and heights were derived from self-reports, a previous study
has shown that BMI (kg/m2) based on self-report appears to be a
valid measure in fitness club members (55). Also, our BMI data
appears to be comparable to average BMI values inmen and women
in Norway (39). Finally, the inclusion of data concerning
demographics and personal health variables made us able to
investigate weight cycling and self-classified weight group,
adjusting for recognized confounders (age, BMI, educational level,
compliance with nutritional guidelines, unhealthy weight control
strategies and SPH).

Limitations are the cross-sectional nature of the questionnaire,
limiting directionality and causality between weight cycling and self-
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classified overweight/obesity. Also, this study depends on
retrospective reporting of weight loss and weight gain, including
the exact value of kg gained and lost. Even if this is common in the
literature, it is questionable how correctly individuals recall such
data, especially when considered over the last 12 months. In
addition, we did not ask about the number of cycles of weight
loss-regain that had occurred in the last year. There is reason to
believe that weight suppression and history of dieting predict weight
cycling for different reasons. As such, if we should have done the
study protocol once more, we would have included the Revised
Restraint Scale (56), a 10-item measure of dietary concerns and
weight fluctuations.

Our population had little ethnic diversity, and data were
obtained from one fitness club chain, with middle to high
monthly costs, limiting the generalizability of findings.
Enrollment of other clubs (such as low-cost gyms and CrossFit
centers) might have given other results. Precautions in
extrapolating the findings to other populations also need to be
taken, because our participants included persons who were
interested in health-enhancing behavior, exercise, and fitness.
Also, precautions need to be taken in making comparisons
between the sexes, because men and women may choose to
join a fitness club for different reasons. Lastly, our quantitative
cross-sectional data-collection with numeric results may be too
narrow to explain the complex aspect of weight cycling. Hence,
there is a need for future longitudinal research design, including
both quantitative and qualitative data to assess temporality and
exploring this behavior more in-depth.

Conclusions
In novice exercisers, half of the men and 60% of the women
reported weight cycling. Unhealthy weight control practices,
such as skipping meals and fasting were reported by one-
fourth of the men and half of the women. Hence, both
practices are quite common, and this is a cause for concern. In
both sexes, self-classified overweight/obesity was the strongest
predictor of reporting weight cycling. Since a high BMI has
become more widespread, overweight and obesity will likely
continue to grow, given the fact that so many individuals
attempt to lose weight. Hence, we need to shift from weight
loss to a weight-neutral approach when targeting health and
fitness in gym members. This strategy might help to avoid the
pitfalls associated with repeated weight loss failure.
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(2021) 13:81–96. doi: 10.20435/pssa.v13i1.995

10. Busetto L, Bettini S, Makaronidis J, Roberts CA, Halford JCG, Batterham RL.
Mechanisms of Weight Regain. Eur J Intern Med (2021) 93:3–7. doi: 10.1016/
j.ejim.2021.01.002

11. Martin C, Herrick K, Sarafrazi N, Ogden C. Attempts to Lose Weight Among
Adults in the United States, 2013–2016. NCHS Data Brief (2018) 313:1–8.

12. Santos I, Sniehotta FF, Marques MM, Carraca EV, Teixeira PJ. Prevalence of
Personal Weight Control Attempts in Adults: A Systematic Review and Meta-
Analysis. Obes Rev (2017) 18(1):32–50. doi: 10.1111/obr.12466

13. Hjartaker A, Laake P, Lund E. Body Mass Index andWeight Change Attempts
Among Adult Women - The Norwegian Women and Cancer Study. Eur J
Public Health (2001) 11(2):141–6. doi: 10.1093/eurpub/11.2.141

14. Eik-Nes T, Romild U, Guzey I, Holmen T, Micali N, Bjornelv S. Women's
Weight and Disordered Eating in a Large Norwegian Community Sample:
The Nord-TrOndelag Health Study (HUNT). BMJ Open (2015) 5(10):1–8.
doi: 10.1136/bmjopen-2015-008125
15. Kreider R. Exercise and Nutritional Strategies to Promote Weight Loss: A
Narrative Review. OBM Integr Complement Med (2021) 6(19):2–19. doi:
10.21926/obm.icm.2104041

16. Williams RL, Wood LG, Collins CE, Callister R. Effectiveness of Weight Loss
Interventions - is There a Difference Between Men and Women: A Systematic
Review. Obes Rev (2015) 16(2):171–86. doi: 10.1111/obr.12241

17. Gaesser GA, Angadi SS. Obesity Treatment: Weight Loss Versus Increasing
Fitness and Physical Activity for Reducing Health Risks. Iscience (2021) 24
(10):1–25. doi: 10.1016/j.isci.2021.102995

18. Osborn RL, Forys KL, Psota TL, Sbrocco T. Yo-Yo Dieting in African American
Women: Weight Cycling and Health. Ethn Dis (2011) 21(3):274–80.

19. Gjestvang C, Stensrud T, Haakstad LAH. Are Changes in Physical Fitness,
Body Composition and Weight Associated With Exercise Attendance and
Dropout Among Fitness Club Members? Longitudinal Prospective Study.
BMJ Open Sport Exerc Med (2019) 9(4):1–9. doi: 10.1136/bmjopen-2018-
027987

20. Gjestvang C, Abrahamsen F, Stensrud T, Haakstad LAH. Motives and Barriers
to Initiation and Sustained Exercise Adherence in a Fitness Club Setting - A
One-Year Follow-Up Study. Scand J Med Sci Sports (2020) 30(9):1796–805.
doi: 10.1111/sms.13736

21. The IHRSA Global Report 2020. Odense, Denmark. Available at: https://www.
ihrsa.org/publications/the-2020-ihrsa-global-report/#.

22. Virke Trening. Treningssenterbransjen 2019. Oslo, Norway: Konsis (2019).
23. Shields M, Shooshtari S. Determinants of Self-Perceived Health. Health Rep

(2001) 13(1):35–52.
24. Visscher TLS, Lakerveld J, Olsen N, Kupers L, Ramalho S, Keaver L, et al.

Perceived Health Status: Is Obesity Perceived as a Risk Factor and Disease?
Obes Facts (2017) 10(1):52–60. doi: 10.1159/000457958

25. Haynes A, Kersbergen I, Sutin A, Daly M, Robinson E. A Systematic Review of
the Relationship Between Weight Status Perceptions and Weight Loss
Attempts, Strategies, Behaviours and Outcomes. Obes Rev (2018) 19(3):347–
63. doi: 10.1111/obr.12634

26. McDowell I. Measures of Self-Perceived Well-Being. J Psychosom Res (2010)
69(1):69–79. doi: 10.1016/j.jpsychores.2009.07.002

27. Wu SQ, Wang R, Zhao YF, Ma XQ, Wu MJ, Yan XY, et al. The Relationship
Between Self-Rated Health and Objective Health Status: A Population-Based
Study. BMC Public Health (2013) 13:1–9. doi: 10.1186/1471-2458-13-320

28. Gjestvang C, Abrahamsen F, Stensrud T, Haakstad LAH. What Makes
Individuals Stick to Their Exercise Regime? A One-Year Follow-Up Study
Among Novice Exercisers in a Fitness Club Setting. Front Psychol (2021)
12:638928. doi: 10.3389/fpsyg.2021.638928

29. Pedersen C, Jensen D, Sørensen J. SATSMedlemsundersøgelse Med Henblik På
at Belyse Fysisk Aktivitetsniveau Og Træning I Fitnesscenter. Syddansk
Universitet (2011). In Danish.

30. Haakstad LAH, Stensrud T, Gjestvang C. Does Self-Perception Equal the
Truth When Judging Own Body Weight and Height? Int J Environ Res Public
Health (2021) 18(16):1–12. doi: 10.3390/ijerph18168502
May 2022 | Volume 13 | Article 851887

https://doi.org/10.1136/bmj.i2156
https://doi.org/10.1136/bmj.i2156
https://doi.org/10.1016/S0140-6736(09)60318-4
https://doi.org/10.1016/S0140-6736(16)30175-1
https://doi.org/10.1016/S0140-6736(16)30175-1
https://doi.org/10.1016/j.obmed.2016.01.002
https://doi.org/10.1016/j.obmed.2016.01.002
http://apps.who.int/gho/data/view.main
https://doi.org/10.1016/S2468-2667(19)30045-3
https://doi.org/10.1016/j.appet.2014.06.108
https://doi.org/10.1016/j.appet.2014.06.108
https://doi.org/10.20435/pssa.v13i1.995
https://doi.org/10.1016/j.ejim.2021.01.002
https://doi.org/10.1016/j.ejim.2021.01.002
https://doi.org/10.1111/obr.12466
https://doi.org/10.1093/eurpub/11.2.141
https://doi.org/10.1136/bmjopen-2015-008125
https://doi.org/10.21926/obm.icm.2104041
https://doi.org/10.1111/obr.12241
https://doi.org/10.1016/j.isci.2021.102995
https://doi.org/10.1136/bmjopen-2018-027987
https://doi.org/10.1136/bmjopen-2018-027987
https://doi.org/10.1111/sms.13736
https://www.ihrsa.org/publications/the-2020-ihrsa-global-report/#
https://www.ihrsa.org/publications/the-2020-ihrsa-global-report/#
https://doi.org/10.1159/000457958
https://doi.org/10.1111/obr.12634
https://doi.org/10.1016/j.jpsychores.2009.07.002
https://doi.org/10.1186/1471-2458-13-320
https://doi.org/10.3389/fpsyg.2021.638928
https://doi.org/10.3390/ijerph18168502
https://www.frontiersin.org/journals/endocrinology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/endocrinology#articles


Haakstad et al. Weight Cycling
31. Heiestad H, Gjestvang C, Haakstad LAH. Investigating Self-Perceived Health
and Quality of Life: A Longitudinal Prospective Study Among Beginner
Recreational Exercisers in a Fitness Club Setting. BMJ Open (2020) 10:1–8.
doi: 10.1136/bmjopen-2019-036250

32. Pallant J. SPSS Survival Manual: A Step By Step Guide to Data Analysis Using
SPSS Program. 6th ed. London, UK: McGraw-Hill Education (2016).

33. Statista. Highest Education Completed Among the Population in Norway in
2019 (2020). Available at: https://www.statista.com/statistics/1111345/
educational-attainment-of-the-population-in-norway/.

34. Bugge A, Alfnes F. Kjøttfrie Spisevaner – Hva Tenker Forbrukerne? SIFO
Oppdragsrapport (2018) 14:1–96.

35. Rhee EJ. Weight Cycling and Its Cardiometabolic Impact. J Obes Metab Syndr
(2017) 26(4):237–42. doi: 10.7570/jomes.2017.26.4.237

36. Montani JP, Viecelli AK, Prevot A, Dulloo AG. Weight Cycling During
Growth and Beyond as a Risk Factor for Later Cardiovascular Diseases: The
'Repeated Overshoot' Theory. Int J Obes (2006) 30:S58–66. doi: 10.1038/
sj.ijo.0803520

37. Field AE, Byers T, Hunter DJ, Laird NM, Manson JE, Williamson DF, et al.
Weight Cycling, Weight Gain, and Risk of Hypertension in Women. Am J
Epidemiol (1999) 150(6):573–9. doi: 10.1093/oxfordjournals.aje.a010055

38. Mann T, Tomiyama AJ, Westling E, Lew AM, Samuels B, Chatman J.
Medicare's Search for Effective Obesity Treatments - Diets are Not the
Answer. Am Psychol (2007) 62(3):220–33. doi: 10.1037/0003-066X.62.3.220

39. Norwegian Institute of Public Health. Overweight and Obesity in Norway
(2017). Available at: https://www.fhi.no/en/op/hin/health-disease/
overweight-and-obesity-in-norway—/.

40. Olson EA, Visek AJ, McDonnell KA, DiPietro L. Thinness Expectations and
Weight Cycling in a Sample of Middle-Aged Adults. Eat Behav (2012) 13
(2):142–5. doi: 10.1016/j.eatbeh.2011.11.013

41. Henrickson HC, Crowther JH, Harrington EF. Ethnic Identity and
Maladaptive Eating: Expectancies About Eating and Thinness in African
American Women. Cultur Divers Ethnic Minor Psychol (2010) 16(1):87–93.
doi: 10.1037/a0013455

42. Grzymislawska M, Puch EA, Zawada A, Grzymislawski M. Do Nutritional
Behaviors Depend on Biological Sex and Cultural Gender? Adv Clin Exp Med
(2020) 29(1):165–72. doi: 10.17219/acem/111817

43. Kantilafti M, Chrysostomou S, Yannakoulia M, Giannakou K. The
Association Between Binge Eating Disorder and Weight Management in
Overweight and Obese Adults: A Systematic Literature Review. Nutr Health
(2021), 2601060211032101. doi: 10.1177/02601060211032101

44. Anversa RG, Muthmainah M, Sketriene D, Gogos A, Sumithran P, Brown
RM. A Review of Sex Differences in the Mechanisms and Drivers of
Overeating. Front Neuroendocrinol (2021) 63. doi: 10.1016/j.yfrne.
2021.100941

45. Amianto F, Ottone L, Daga GA, Fassino S. Binge-Eating Disorder Diagnosis
and Treatment: A Recap in Front of DSM-5. BMC Psychiatry (2015) 15:1–22.
doi: 10.1186/s12888-015-0445-6
Frontiers in Endocrinology | www.frontiersin.org 9
46. Benyamini Y, Leventhal EA, Leventhal H. Gender Differences in Processing
Information for Making Self-Assessments of Health. Psychosom Med (2000)
62(3):354–64. doi: 10.1097/00006842-200005000-00009

47. Piko BF, Fitzpatrick KM. Socioeconomic Status, Psychosocial Health and
Health Behaviours Among Hungarian Adolescents. Eur J Public Health (2007)
17(4):353–60. doi: 10.1093/eurpub/ckl257

48. Balfour J, Boster J. Physical Activity And Weight Loss Maintenance. Treasure
Island (FL: StatPearls (2021).

49. Brown RE, Kuk JL. Consequences of Obesity and Weight Loss: A Devil's
Advocate Position. Obes Rev (2015) 16(1):77–87. doi: 10.1111/obr.12232

50. Gaesser GA, Blair SN. The Health Risks of Obesity Have Been Exaggerated.
Med Sci Sport Exerc (2019) 51(1):218–21. doi: 10.1249/MSS.0000000000001746

51. Hainer V, Toplak H, Stich V. Fat or Fit: What Is More Important? Diabetes
Care (2009) 32:S392–S7. doi: 10.2337/dc09-S346

52. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT, et al. Effect
of Physical Inactivity on Major non-Communicable Diseases Worldwide: An
Analysis of Burden of Disease and Life Expectancy. Lancet (2012) 380
(9838):219–29. doi: 10.1016/S0140-6736(12)61031-9

53. De Schutter A, Lavie CJ, Milani RV. The Impact of Obesity on Risk Factors and
Prevalence and Prognosis of Coronary Heart Disease-The Obesity Paradox.
Prog Cardiovasc Dis (2014) 56(4):401–8. doi: 10.1016/j.pcad.2013.08.003

54. Yaemsiri S, Slining MM, Agarwal SK. Perceived Weight Status, Overweight
Diagnosis, and Weight Control Among US Adults: The NHANES 2003-2008
Study. Int J Obes (2011) 35(8):1063–70. doi: 10.1038/ijo.2010.229

55. Haakstad L, Jakobsen C, Solberg R, Sundgot-Borgen C, Gjestvang C. Mirror,
Mirror - Does the Fitness Club Industry Have a Body Image Problem? Psychol
Sport Exerc (2021) 53::1–7. doi: 10.1016/j.psychsport.2020.101880

56. Herman CP, Polivy J. Restrained Eating. In: A Stunkard, editor. Obesity.
Philadelphia: Saunders (1980). p. 208–25.
Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Haakstad, Stensrud, Rugseth and Gjestvang. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.
May 2022 | Volume 13 | Article 851887

https://doi.org/10.1136/bmjopen-2019-036250
https://www.statista.com/statistics/1111345/educational-attainment-of-the-population-in-norway/
https://www.statista.com/statistics/1111345/educational-attainment-of-the-population-in-norway/
https://doi.org/10.7570/jomes.2017.26.4.237
https://doi.org/10.1038/sj.ijo.0803520
https://doi.org/10.1038/sj.ijo.0803520
https://doi.org/10.1093/oxfordjournals.aje.a010055
https://doi.org/10.1037/0003-066X.62.3.220
https://www.fhi.no/en/op/hin/health-disease/overweight-and-obesity-in-norway&mdash;/
https://www.fhi.no/en/op/hin/health-disease/overweight-and-obesity-in-norway&mdash;/
https://doi.org/10.1016/j.eatbeh.2011.11.013
https://doi.org/10.1037/a0013455
https://doi.org/10.17219/acem/111817
https://doi.org/10.1177/02601060211032101
https://doi.org/10.1016/j.yfrne.2021.100941
https://doi.org/10.1016/j.yfrne.2021.100941
https://doi.org/10.1186/s12888-015-0445-6
https://doi.org/10.1097/00006842-200005000-00009
https://doi.org/10.1093/eurpub/ckl257
https://doi.org/10.1111/obr.12232
https://doi.org/10.1249/MSS.0000000000001746
https://doi.org/10.2337/dc09-S346
https://doi.org/10.1016/S0140-6736(12)61031-9
https://doi.org/10.1016/j.pcad.2013.08.003
https://doi.org/10.1038/ijo.2010.229
https://doi.org/10.1016/j.psychsport.2020.101880
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/endocrinology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/endocrinology#articles

	Weight Cycling and Dieting Behavior in Fitness Club Members
	Introduction
	Materials and Methods
	Design and Participants
	Ethical Approval
	Measures
	Statistical Analysis

	Results
	Participants Characteristics
	BMI, Self-Selected Weight Group, and Weight Cycling
	Eating Habits and Energy-Restricted Dieting

	Discussion
	Strength and Limitations
	Conclusions

	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


