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Background: Although plenty of evidence indicates that weight loss maintainers are highly physically active, studies focusing
on the sex-specific differences in activity levels between maintainers and regainers are scarce. The authors aimed to investigate
sex-specific differences in activity patterns in a cohort of Mediterranean maintainers and regainers. Methods: Sample includes
756 participants of the MedWeight registry (60.5% women), aged 18–65 years, who lost ≥10% of their initial weight, and either
maintained their loss for ≥12 months or regained it. Participants completed a series of questionnaires, including demographics
and weight history. Activity levels were evaluated with the International Physical Activity Questionnaire-short version. Results:
Maintainers of both sexes were, in total, more active than their same-sex regainers. When specific activities were considered,
women maintainers spent more time walking than regainers (Padjusted = .02), whereas men maintainers spent more time in
vigorous activities (Padjusted = .001) and walking than regainers (Padjusted = .001). Modest increments in activity of sex-relevant
intensity were associated with increased odds for maintenance. Conclusions: Maintainers attained a more active lifestyle than
their same-sex regainers, involving more walking for both sexes and more vigorous activities for men. The detected differences,
according to activity intensity, support that activity patterns associated with successful weight loss are distinguishable between
sexes.
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Recent guidelines strongly recommend high levels of physical
activity for retaining weight loss and mitigating weight regain.1,2

Existing evidence suggests that successful postdieters more or less
abide by this guidance: maintainers exercise for 30 to 60 minutes
per day3,4 and engage in demanding activities (like intense aerobic
exercises),5 whereas regainers adopt a less active lifestyle.6–9

Furthermore, high, or even very high, levels of habitual activity
are commonly reported by weight control registries participants in
the United States and Europe.10–12

Besides the total physical activity levels, the components of
the activity have not been well investigated. As an example, the
physical activity patterns of maintainers in the National Weight
Control Registry largely vary10; while vigorous exercises account
for one-third of the weekly energy expenditure of maintainers, high
interindividual variation was recorded, and 25% of the participants
reported maintenance of weight loss with limited energy expendi-
ture.13 At the same time, the effect of the sex may be important.
Results of the few relevant studies indicate that activity patterns
and levels differ between men and women maintainers. Men are
more active than women, favoring more vigorous exercises,
whereas women prefer exercises of moderate intensity.10,12 How-
ever, direct comparisons of the activity patterns of maintainers with
their same-sex regainers are lacking. From a public health per-
spective, a relevant analysis could provide insight for sex-specific

activity targets in weight loss maintenance. Toward this end, we
aimed to investigate possible sex differences in activity patterns
between maintainers and regainers in a large European cohort of
postdieters living in Greece and Cyprus.

Methods
Study Design and Population

The MedWeight study is a registry of weight loss maintainers and
regainers, aiming to investigate lifestyle factors and behaviors that
contribute to weight loss maintenance. We recruited participants
through local and media advertising, using the study’s website
(http://medweight.hua.gr). Details of the MedWeight study design
have been previously published.14 In the present analysis, the
sample was enriched with Greek-speaking Cypriot residents.
Eligible volunteers were men and women aged 18–65 years old,
reporting a lifetime maximum body mass index (BMI) ≥ 25 kg/m2,
and an intentional weight loss of ≥10% of their maximum weight at
least 12 months prior to enrollment. Women who were currently
pregnant were excluded. According to their current weight, in-
dividuals were categorized as maintainers, for reporting mainte-
nance of ≥10% of initial weight loss (ie, current weight ≤90%
of maximum weight), or regainers, for attaining a current weight
≥95% of their maximum body weight. To avoid overlapping
between groups, those who had a current weight of 90% to
95% of their maximum weight were excluded. Sampling herein
included 756 individuals (457 women and 299 men) who enrolled
in the MedWeight study in Greece (n = 574) and Cyprus (n = 182),
from 12/2012 to 03/2019, and had complete demographic, lifestyle,
and physical activity data. Maintenance status, age, and sex
distribution were similar between Greek and Cypriot participants.
The ethics committee of Harokopio University, Greece, approved
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the study protocol, and all participants provided electronic
informed consent.

Demographics and Weight History

Eligible volunteers were asked to report marital status (single,
married/cohabiting, divorced, widowed, then coded for married/
cohabitating or not), occupational status (employed or not), and
years of education. Height, current weight, maximum nonpregnancy
weight ever reached, and maximum weight loss achieved were self-
reported. For maintainers, only time maintaining a weight ≤90% of
their initial weight was recorded, and the amount of weight loss they
maintained (as % of maximum weight) was computed.

Physical Activity Assessment

The short version of the International Physical Activity Question-
naire (IPAQ) validated for the Greek population15 was used to
evaluate participants’ physical activity, that is, weekly sessions
(lasting over 10 min) of vigorous, moderate activities and walking,
and the time spent during these sessions. Participants were also
asked to report time they spend being sedentary (in hours/working
day). Brief examples for activity categories include intense aerobic
exercises, lifting heavy weights, and strenuous gardening for vig-
orous activities; exercises of moderate intensity included moderate
aerobic exercises, lifting light weights, playing tennis, etc. Walking
included time spent on foot for all purposes (recreational, transport,
for exercise, etc). We classified participants’ physical activity levels
according to the IPAQ Research Committee classification guide-
lines as low, moderate, or high.16 All questions regarding physical
activity referred to the last week, before entering the study.

Statistical Analysis

Normality of data was graphically explored using Q–Q plots. We
presented normally distributed continuous variables as mean (SD),
nonnormally distributed values as medians (Q1 and Q3), and
categorical variables as frequencies (in percentage). We evaluated
differences between maintenance status in participants’ character-
istics using independent t test or Mann–Whitney rank tests, and

chi-square tests for categorical variables. Differences between
maintainers and regainers were tested by general linear models
for continuous variables and logistic regression models for categori-
cal variables (maintenance status was the dependent variable; results
were expressed as odds ratio [95% confidence interval]). Two
models were employed: unadjusted (model 1) and adjusted for age,
marital status, and current BMI (model 2). Current BMI was used
as a covariate, on the basis that the majority of the maintainers of
our sample still attained excess BMI, a known perceived burden
for participation in physical activity.17 Based on the findings of
Catenacci et al10 and Santos et al,12 supporting that greater physical
activity levels correlate to the magnitude of the weight loss indivi-
duals maintain, we performed a subanalysis in maintainers only.
For this analysis, we performed sex-specific linear regression (per-
centage loss maintained was the dependent variable, results were
expressed as correlation coefficient, P value), with the adjustments
described earlier. Statistical significance was set at 5%.

Results
Participants’ characteristics, according to weight maintenance
status, are presented in Table 1. Maintainers reported maintenance
of 22% weight loss (women, 22.6% [9.9%]; men, 22.1% [9.6%])
for a median period of ∼3 years (women, 2.8 [1.6, 5.5]; men 2.7
[1.6, 5.1]). In both sexes, maintainers were younger, their current
weight and BMI were lower, and their initial weight loss was
greater, whereas a lower percentage of maintainers were married/
cohabiting compared with regainers (P < .05 for all comparisons).

Women maintainers, compared with regainers, were more
physically active (by on average 140 total activity minutes per
week, P < .001), and differences were observed across almost all
IPAQ domains (Table 2). However, after adjustment for age,
marital status, and current BMI, only specific activity habits
remained significant. Although they had similar weekly walking
sessions with regainers, maintainers spent more time during these
sessions (by 12 min, Padjusted = .03) and more time per week for
walking (by 50 min, Padjusted = .02). For every 10-minute increment
of weekly walking, or weekly total activity, we observed 1% higher
odds for weight loss maintenance, respectively (Table 3).

Table 1 Participants’ Characteristics by Maintenance Status and Sex

Women (n= 457) Men (n= 299)

Maintainers
(n= 312)

Regainers
(n= 145) P

Maintainers
(n= 205)

Regainers
(n= 94) P

Age, y 33.0 (11.0) 37.3 (12.1) <.001 31.8 (9.8) 35.2 (11.5) .01

Education years 15.4 (3.5) 15.1 (3.9) .40 15.7 (2.9) 15.1 (3.3) .16

Employment status (% employed) 88.6 84.6 .24 90.1 92.6 .50

Marital status (% married/cohabitating) 28.1 46.9 <.001 24.1 41.5 .002

Current weight, kg 69.6 (13.8) 84.2 (16.7) <.001 85.7 (13.0) 103.8 (18.4) <.001
Current BMI, kg/m2 25.5 (4.9) 31.0 (5.4) <.001 26.8 (3.8) 32.5 (5.3) <.001
Maximum weight, kg 91.5 (22.2) 87.0 (17.4) .03 111.9 (23.7) 107.2 (19.2) .07

Maximum BMI, kg/m2 33.4 (7.5) 32.0 (5.6) .05 35.0 (7.1) 33.6 (5.4) .06

Initial weight loss, % 27.3 (10.3) 18.3 (6.2) <.001 26.8 (10.0) 17.2 (7.1) <.001
Weight loss maintained, % 22.6 (9.9) – – 22.1 (9.6) – –

Maintaining years 2.8 (1.6, 5.5) – – 2.7 (1.6, 5.1) – –

Abbreviation: BMI, body mass index. Note: Values are presented as mean (SD), median (Q1 and Q3), or frequencies. P values were obtained with independent t tests,
Mann–Whitney rank test, or chi-square test, exploring differences in the recorded parameters between weight loss maintainers and regainers of the same sex. Statistically
significant results are denoted in bold (all P < .05)
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In men, maintainers, compared with regainers, reported sig-
nificantly more weekly activity sessions of all intensities (Padjusted

< .05) and more time in walking or in vigorous activities (minutes
per session and weekly, Padjusted < .05 for all comparisons)
(Table 2). As a result, men maintainers were largely more totally
active than regainers (by 280 min/wk, Padjusted < .001). Being
highly active (against low) was associated with 5-fold increased
odds of weight loss maintenance (odds ratio = 5.12 [2.41–10.89]),
whereas every 10-minute increment in vigorous activities, walking,
or in total activities was associated with 1% to 3% higher odds of
weight loss maintenance (Table 3).

Finally, we performed a subanalysis in maintainers only, and
we found that, in women, total activity minutes per week were
associated with the percentage of weight loss that they maintain
(unadjusted model: Beta = 0.152, P = .01; adjusted model: Beta =
0.129, Padjusted = .03). For men, no similar significant association
was revealed.

Discussion
Our results support previous findings that high levels of physical
activity is a prevailing behavior of individuals who maintained a
significant part of their weight loss10–12; we further report sex-
specific activity patterns that differentiate maintainers from regai-
ners. In specific, women and men maintainers spent more time in
walking than regainers, and, in addition, men allocated more time
in vigorous activities compared with their same-sex regainers. This
active lifestyle during the maintenance period may counterbalance
the physiological alterations occurring after weight loss, related to
energy expenditure adaptations and decreased satiety.18,19

Regarding men, we found maintainers to be largely more
active than regainers, with the greater differences observed in
vigorous activities. Men maintainers participated in more vigorous
activity sessions per week (by 1.4 sessions) that lasted 27 minutes
longer than the respective activity of regainers. High engagement in

Table 2 Sedentary and Physical Activity Patterns, by Maintenance Status and Sex

Women (n= 457) Men (n= 299)

Maintainers
(n= 312)

Regainers
(n= 145) Pa Pb

Maintainers
(n= 205)

Regainers
(n= 94) Pa Pb

Moderate exercise, d/wk 2.2 (2.2) 1.8 (2.0) .08 .45 2.6 (2.3) 2.0 (2.0) .03 .04

Moderate exercise, min/d 35.3 (42.2) 26.8 (36.1) .04 .07 47.7 (53.1) 38.4 (45.0) .14 .22

Moderate exercise, min/wk 60.0 (0.0, 150.0) 40.0 (0.0, 120.0) .04 .21 80.0 (0.0, 240.0) 60.0 (0.0, 125.5) .07 .15

Walking, d/wk 4.8 (2.3) 4.3 (2.5) .03 .59 4.8 (2.4) 3.7 (2.5) <.001 .002

Walking, min/d 48.5 (45.4) 36.6 (39.4) .01 .03 54.3 (50.2) 40.1 (42.8) .02 .03

Walking, min/wk 170 (60.0, 350.0) 120.0 (35.0, 210.0) <.001 .02 150.0 (70.0, 390.0) 100.0 (30.0, 210.0) <.001 .001

Vigorous exercise, d/wk 1.8 (1.9) 1.2 (1.6) .001 .09 2.8 (2.1) 1.4 (1.8) <.001 <.001
Vigorous exercise, min/d 38.4 (44.6) 31.4 (44.1) .12 .63 64.4 (56.3) 37.9 (52.3) <.001 .002

Vigorous exercise, min/wk 128.1 (181.5) 85.7 (141.0) .01 .24 255.6 (290.6) 113.5 (196.5) <.001 .001

Total activity, min/wk 370.0 (192.5, 647.5) 230.0 (125.0, 455.0) <.001 .03 520.0 (260.0, 1055.0) 240.0 (120.0, 487.5) <.001 <.001
Sitting, h/working day 7.6 (5.6) 7.4 (5.0) .75 .25 7.1 (5.2) 7.8 (5.6) .30 .86

Physical activity level,16 % .002 .10 <.001 <.001
Low 22.4 34.5 15.1 39.4

Moderate 39.4 40.0 23.9 33.0

High 38.1 25.5 61.0 27.7

Note: Values are presented asmean (SD), median (Q1 andQ3), or frequencies.P values were obtainedwith univariate general linear models or logistic regression, exploring
differences in recorded parameters by maintenance status. Statistically significant results are denoted in bold (all P < .05). Models: aunadjusted; badjusted for marital status,
age, and body mass index.

Table 3 Logistic Regression Models, Exploring the Relationship Between Increments in Physical Activity Com-
ponents and Maintenance Status

Women (n= 457) Men (n= 299)

Unadjusted
model

Adjusted
modela Unadjusted

Adjusted
modela

Weekly vigorous activity (per 10 min increments) 1.02 (1.00–1.03) 1.01 (0.99–1.03) 1.03 (1.01–1.04) 1.03 (1.01–1.04)

Weekly moderate activity (per 10 min increments) 1.01 (1.00–1.03) 1.01 (0.99–1.02) 1.01 (0.99–1.02) 1.01 (0.99–1.02)

Weekly walking (per 10 min increments) 1.01 (1.00–1.02) 1.01 (1.00–1.02) 1.01 (1.00–1.02) 1.01 (1.00–1.02)

Weekly total activities (per 10 min increments) 1.01 (1.00–1.01) 1.01 (1.00–1.01) 1.01 (1.00–1.02) 1.01 (1.00–1.01)

International Physical Activity
Questionnaire high physical activity (against low)

2.30 (1.37–3.85) 1.65 (0.92–2.98) 5.74 (3.03–10.85) 5.12 (2.41–10.89)

Note: Values are presented as odds ratio (95% confidence intervals). Statistically significant (P < .05) results are denoted in bold.
aAdjusted for age, marital status, and current body mass index.
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vigorous exercises is a known behavior of men, either maintai-
ners10 or regardless of weight control.20 This may reflect the
common motives that drive men to structured exercise, which
are personal enjoyment21 and competition purposes22; it could also
be that maintainers have overcome the barriers that overweight
individuals perceive against physical activity participation.17 Men
maintainers also walked more than regainers,10 both in sessions per
week and activity duration. In total, men maintainers reported a
generally active lifestyle that incorporates time walking, as well as
more energy-demanding activities. Recent research suggests that
adoption of an active lifestyle, namely being less sedentary and
spending more time in light-intensity activities, in addition to
higher intensity ones, is supportive of weight loss maintenance.8

Our results are also in line with findings from the Review Of Men
and Obesity (ROMEO) project, proposing that men’s weight loss is
best maintained with increased activity.23 Altogether, the findings
above may suggest that men drastically alter their lifestyle and
become highly adherent to current guidance on physical activity to
succeed in maintaining their weight loss.

For women, the picture was somewhat different. Although
trends toward differences in all IPAQ domains were apparent, after
adjustment for a set of covariates, women maintainers were, in
total, more active than regainers, with profound differences in
walking, in terms of duration. However, no differences were
detected in activity duration in moderate or vigorous exercises,
although literature suggests that moderate activities are the activity
of choice of women, with10 or without20 a history of weight loss.
Nevertheless, women exercise for stress release,24 thus, we hypoth-
esize that women maintainers focus on spending more time being
active, regardless of activity intensity.25,26 We have previously
reported that the dietary intake of women maintainers is not
different from that of regainers, which implies that women adopt
unique techniques of weight control that may not be easily
described by distinct patterns.27 It may also be that these techniques
extend to energy expenditure for women as well, suggesting that
women maintainers do not drastically change their lifestyle to
achieve maintenance, but find ways to adopt changes in their
established routine.

Relevant to the relationship between physical activity and the
percentage of weight loss that individuals maintain, we found that
the total MET-minutes per week correlate to the magnitude of
weight loss that women maintain. Previous findings from the
United States and the Portuguese weight control registries also
support that the amount of weight loss maintained positively
correlates to physical activity levels, yet irrespective of sex.10,12

As this was not true for the men of our sample, we hypothesize that
such an association was masked by the men maintainers’ already
high physical activity.

The present study has both strengths and limitations. We report
findings from the largest European weight control registry. In
addition, involving regainers in our sample allowed for direct
comparisons of physical activity habits with maintainers of the
same sex. On the other hand, the observational nature of the study
reveals association but not causality. Moreover, physical activity
was evaluated by a self-reported questionnaire, known to provide
modest associations with objective measures of PA.28 However,
self-reported questionnaires are the instrument of choice in large
weight management studies,29 and the IPAQ is the most widely
used one, presenting high reliability and validity.15,30

In conclusion, men and women maintainers attained a more
active lifestyle than their same-sex regainers, which involved more
walking for both sexes and more vigorous activities for men. Our

results indicate that activity profiles across maintenance status do
not follow a 1-size-fits-all pattern, but they are different in men and
women. Health professionals should elaborate on our findings,
advising weight loss maintainers to adopt an active lifestyle and
participate in structured exercises of sex-tailored intensity. Future
research should include interventions exploring the possible role of
various types of physical activities according to sex, in an effort to
provide more robust data toward personalized exercise prescription
for weight loss maintenance.
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