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Abstract
Background/Objective: Although the literature suggested that impaired psychological well-
being (PWB) is associated with obesity, evidence on the role of PWB in weight outcomes is
limited and inconclusive. This research aimed to investigate the joint role of PWB in
achieving clinically significant weight loss (CWL; loss of 5% of the initial weight) through a
comprehensive lifestyle intervention for obesity using a broad-based evaluation. Method:
This study is a prospective cohort of 96 patients with obesity attending a comprehensive life-
style intervention for weight loss. Data on weight, lifestyle, PWB, and distress, were collected
before and after the intervention. Results: 30.5% of the participants achieved CWL at the end
of treatment. A more pronounced increase in autonomy (odds ratio = 0.80 [95% CI: 0.68, 0.93],
p � .01) and somatization (odds ratio = 0.83 [95% CI: 0.70, 0.98], p � .05) from pre- to post-
treatment were independently associated with a lower probability of CWL. Conclusions:
Unbalanced dimensions of PWB, in particular exceedingly high autonomy, may contribute to a
poor weight loss outcome. This study paves the way for the addition of psychotherapeutic
strategies geared to euthymia in comprehensive lifestyle intervention.
© 2021 Asociación Española de Psicología Conductual. Published by Elsevier España, S.L.U. This
is an open access article under the CC BY license (http://creativecommons.org/licenses/by/
4.0/).
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El papel del bienestar psicol�ogico en la p�erdida de peso: nuevos conocimientos acerca
de una intervenci�on integral en el estilo de vida

Resumen
Contexto/Objetivo: Aunque la literatura sugiere que el deterioro del bienestar psicol�ogico (BP)
est�a asociado con obesidad, la evidencia sobre el papel del BP en el peso es limitada. Se investiga
el papel del BP en el logro de p�erdida de peso clínicamente significativa (PPCS; p�erdida del 5%
del peso inicial) a trav�es de una intervenci�on integral sobre el estilo de vida con respecto a la
obesidad. M�etodo: Cohorte prospectiva de 96 pacientes con obesidad que asisten a una inter-
venci�on integral sobre el estilo de vida para la p�erdida de peso. Se recolectaron datos sobre
peso, estilo de vida, BP y angustia, antes y despu�es de la intervenci�on. Resultados: El 30,5% de
los participantes lograron p�erdida de peso al final del tratamiento. Mayor aumento de autonomía
(raz�on de momios = 0,80 [IC del 95%: 0,68, 0,93], p � 0,01) y somatizaci�on (raz�on de
momios = 0,83 [IC del 95%: 0,70, 0,98], p � 0,05) de antes a despu�es del tratamiento se asociaron
de forma independiente con menor probabilidad de PPCS. Conclusiones: Las dimensiones dese-
quilibradas del BP, en particular la autonomía excesivamente alta, pueden contribuir a una
p�erdida de peso insuficiente. Se allana el camino para a~nadir estrategias psicoterap�euticas ori-
entadas a la eutimia en la intervenci�on integral en el estilo de vida.
© 2021 Asociación Española de Psicología Conductual. Published by Elsevier España, S.L.U. This is
an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Obesity, defined as a Body Mass Index (BMI) � 30 kg/m2

(World Health Organization, 2020), represents a serious global
health issue (Paccosi et al., 2020). The prevalence of obesity
has dramatically increased all over the world since 1975
(NCD Risk Factor Collaboration, 2017). According to a recent
report of the World Health Organization (2020), 13% of the
global adult population was affected by obesity in 2016. Obe-
sity is highly associated with a chronic inflammatory state
(Ellulu, Patimah, Khaza’ai, Rahmat, & Abed, 2017) that � on
one hand � predisposes patients to a wide range of illnesses,
such as type 2 diabetes, hypertension, hypercholesterolemia,
cardiovascular diseases (National Institutes of Health, 2020),
obstructive sleep apnea (Muscogiuri et al., 2019), and cancer
(Avgerinos et al., 2019), thereby leading to a decrease in life
expectancy (Prospective Studies Collaboration, 2009). On the
other hand, a chronic inflammatory state may pave the way
for the spread of pathogens, such as in the recent COVID-19
pandemic (Schett et al., 2020).

Though a variety of genetic, environmental, behavioral,
and cultural factors may be involved in the development of
obesity, an unhealthy lifestyle choice of “eating too much
and moving too little” (National Institutes of Health, 2020)
seems to be the commonest cause. Comprehensive lifestyle
interventions aimed at modifying diet and physical activity
habits together with behavioral strategies are considered as
first-line treatment for the management of obesity and its
comorbid conditions (Paccosi et al., 2020). Even though
empirical data in the literature seem to support the efficacy
of comprehensive lifestyle interventions in promoting
weight reduction, a substantial variability across individuals’
responses has been found (Marek et al., 2017). Indeed, pre-
vious research considered as an indicator of positive out-
comes even a minimal percentage of weight loss. However,
it has been suggested that only a clinically significant weight
loss (CWL), defined as a reduction of at least 5% of the initial
weight (Donnelly et al., 2009), is associated with improve-
ments in cardiometabolic risk factors, such as favorable
changes in lipid profile and insulin sensitivity
(Donnelly et al., 2009; Douketis, Macie, Thabane, &
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Williamson, 2005; Haire-Joshu & Hill-Briggs, 2018). For
example, in the Look AHEAD trial (Look AHEAD Research
Group, 2014), at the end of the intervention, more than 32%
of the participants did not achieve a weight loss equal to or
greater than 5% of the initial weight and, at 8-year follow-
up, the majority of participants did not sustain CWL.

It has been argued that enduring lifestyle changes can
only be achieved with a personalized approach that targets
psychological well-being - PWB (Guidi et al., 2018). In the
same vein, previous studies suggested that impaired psycho-
logical well-being (Elfhag & R€ossner, 2005; Palmeira et al.,
2010; Vallis, 2016) and high psychological distress
(Escand�on-Nagel et al., 2018; Sarwer et al., 2019) are asso-
ciated with weight regain and may hinder healthy behavior
promotion among patients with obesity. According to current
literature, the construct of psychological well-being encom-
passes three main facets: hedonic well-being, eudaimonic
well-being, evaluative well-being (Steptoe et al., 2015).
The concept of hedonic well-being originates from the
hedonic philosophical tradition that defines well-being as
positive feelings and emotions in step with desires satisfac-
tion (Diener, 2009). It refers to common everyday feelings or
mood, such as happiness, sadness, anger, and stress
(Kahneman et al., 2004). Hedonic well-being is not simply
the opposite of negative feelings, as both hedonic well-being
and negative feelings carry unique information about an
individual’s emotional state (Steptoe et al., 2015). By con-
trast, eudaimonic well-being advocates that well-being is
achieved by realizing one’s potentials in the pursuit of
meaningful goals (Delle Fave et al., 2011). Drawing on Jaho-
da’s work (1958), Ryff and Keyes (1995) have operationalized
eudaimonic psychological well-being according to 6 dimen-
sions such as autonomy, personal growth, purpose in life,
environmental mastery, positive relations with others, and
self-acceptance. Finally, evaluative well-being refers to
people’s opinions about the quality or goodness of their life
and to what extent they are satisfied with their lives in gen-
eral (Steptoe et al., 2015). Given that most of the studies
considered psychological well-being as either the opposite
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or absence of psychological distress (i.e., depression, anxi-
ety), or high quality of life, or positive self-esteem (Elfhag &
R€ossner, 2005; Palmeira et al., 2010; Vallis, 2016), to date
evidence on the role of PWB in weight outcomes is limited
and inconclusive.

To fill the gap in the literature, the objective of the pres-
ent investigation was to explore the role of psychological
well-being in clinically significant weight loss following a
comprehensive lifestyle intervention program for obesity. As
to this purpose, we performed a broad assessment of psycho-
logical well-being in patients with obesity, before and after
the lifestyle intervention. We hypothesized that impaired
psychological well-being dimensions would be associated
with poor weight outcomes after the program.
Method

Study procedure and participants

This is a single-group prospective cohort study. Participants
were consecutively recruited among a group of patients
with obesity scheduled for an interdisciplinary behavioral
lifestyle intervention program at the Center of Metabolism
Diseases and Clinical Dietetics at Sant’Orsola Hospital in
Bologna (Italy), between January 2018 and November 2019.
Inclusion criteria were obesity (BMI � 30) and age � 18 years
old. Patients were excluded if they (a) presented with a
severe psychiatric illness and/or cognitive deficit; (b) were
not fluent in Italian; (c) were pregnant within the last year;
(d) underwent bariatric surgery within the last year; (e)
took medications to reduce weight within the last year; (f)
joined another lifestyle weight loss program within the last
year. Participants were invited to complete a set of ques-
tionnaires at the beginning (T1) and the end (T2) of the com-
prehensive lifestyle intervention. Participation in the study
was voluntary and documented with informed written con-
sent, which was obtained for each patient. 95 participants
(80.5% of the patients approached) who had completed both
pre-and post-treatment assessments were included in this
study. The present research has been approved by the Ethics
Committee of Azienda Ospedaliero-Universitaria of Bologna,
Italy.

Comprehensive lifestyle intervention for obesity

The program was administered by a multidisciplinary team
including physicians, dieticians, and a psychologist. The
intervention consisted of 12 weekly sessions. Each session
lasted about two hours and was held in a group setting (with
a maximum of 20 participants). The main components of this
program included general therapeutic education about obe-
sity, lifestyle education (diet and exercise), and psychoedu-
cation regarding motivation and maintenance of a healthy
lifestyle.

In the opening session, a physician delivered a snapshot
of obesity concerning its definition, etiologic factors, and
complications. The second session was devoted to motivat-
ing the patients to make lifestyle modifications. The psy-
chologist illustrated the stages of change (Prochaska &
DiClemente, 1983) and discussed with the patients pro and
cons of changing their lifestyle using a decisional balance
3

sheet. Subsequently, the participants received 8 sessions of
lifestyle education concerning diet and exercise. At first, a
dietician provided the patients with the basics of healthy
nutrition, which were based mainly upon the Meditteranean
diet model, and encouraged them to make qualitative
improvements. Secondly, the participants were trained how
to use a structured diary, where they were asked to record
their daily calories intake (by using a written list of foods
caloric content) and expediture (i.e., basal metabolic rate
and physical activity). Further, they were taught how to bank
calories on a weekly basis, which allowed compensation
between days, in order to help them managing calories in a
flexible way. The penultimate session was held by a physician
and dedicated to therapeutic education about bariatric sur-
gery. Finally, a psychologist delivered a session focused on
preventing relapses, in which the participants were trained
how to identify prodromes of crisis related to weight regain
and to use problem-solving techniques to promote and main-
tain healthy eating habits and physical activity.

Instruments

Participants were evaluated at the beginning and the end of
the behavioral lifestyle intervention. Medical history, along
with sociodemographic data, including age, gender, marital
status, education, and employment, were collected at base-
line.

Hedonic well-being. The Symptom Questionnaire (SQ;
Benasi et al., 2020; Kellner, 1987) is a 92-item self-rating
scale for the assessment of psychological distress over a 1-
week time interval. The SQ yields 4 main scales: Depression,
Anxiety, Somatization, and Hostility. Each scale can be fur-
ther divided into 2 subscales: one related to symptoms (i.e.,
depression, anxiety, somatization, and hostility) and the
other to well-being (i.e., contentment, relaxation, physical
well-being, and friendliness). Answers on each item are
dichotomous (i.e., Yes/No or True/False). For each of the 4
main scales, a total score was calculated by integrating dis-
tress and well-being subscales; higher scores indicate
greater psychological distress. The SQ demonstrated ade-
quate clinimetric properties across various clinical settings
(Benasi et al., 2020).

Eudaimonic well-being. The short version of the Psycho-
logical Well-Being scales (PWBs; Ryff & Keyes, 1995) is a 42-
item self-rating questionnaire that evaluates 6 dimensions
of psychological well-being: self-acceptance, positive rela-
tions with others, autonomy, environmental mastery, pur-
pose in life, and personal growth. Respondents were asked
to rate on a 6-point Likert scale the extent to which they
agreed with each statement (from 1= strongly disagree to 6=
strongly agree). Subtotal scores of each dimension, which
may range from 7 to 42, were calculated separately. Higher
scores indicate higher levels of psychological well-being in
the corresponding dimension. The PWBs showed acceptable
validity and reliability across different samples (Ryff, 2014).

Evaluative well-being. A straightforward question (“How
do you rate the quality of your life”) derived from PsychoSo-
cial Index (PSI; Piolanti et al., 2016; Sonino & Fava, 1998)
was used to rate the quality of life on a scale ranging from 4
(excellent) to 1 (awful). The adequate clinimetric proper-
ties of PSI have been documented in different samples
(Piolanti et al., 2016).
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Weight. Body weight was measured to the nearest 0.1 kg
on a standard balance beam scale with the participants in
lightweight clothing. Stadiometer was used to measure
height to the nearest 1.0 cm with the participants standing
without shoes. Both body weight and height were used to
calculate BMI. Clinically significant weight loss (CWL) was
defined as at least a 5% weight loss from the initial body
weight, which was deemed essential to produce adequate
physical health improvement in obesity-related risk factors,
such as adverse cardio-metabolic profile (Donnelly et al.,
2009).

Lifestyle. The GOSPEL questionnaire (Giannuzzi et al.,
2008) is a 32-item self-rating instrument for the assessment
of diet habits and physical activity levels over a 6-month
time interval. The instrument, which has been used in sev-
eral studies in cardiac settings (Bernardini et al., 2020;
Giannuzzi et al., 2008; Gostoli et al., 2016), includes 10
items on a Mediterranean diet that evaluate the frequency
of consumption of specific categories of food (such as vege-
tables, fish, butter), on a scale ranging from 1 (never or
rarely) to 4 (every day); scores on each item are summed to
obtain a Mediterranean diet score ranging from 0 (worst) to
30 (best). Moreover, 3 additional items assess eating behav-
iors based on how often respondent eats regularly, slowly,
and in a relaxed way, on a scale ranging from 1 (never) to 4
(always); scores on each item are summed to obtain an eat-
ing behavior score from 0 (worst habits) to 9 (best habits).
Eight items assess physical activity. Specifically, 5 items
evaluate how frequently respondents engage in specific
physical activities (such as climbing stairs, walking, doing
gym) on a scale from 1 (never or rarely) to 4 (every day), 2
items investigate the presence of additional physical activi-
ties, with yes/no answer options, and 1 item assesses the
overall self-perceived level of physical activity on a scale
ranging from 4 (very high) to 1 (poor). Scores on each of
these items are summed to obtain a total physical activity
score from 0 (least active) to 20 (most active).

Data analyses

Data were analyzed by means of the Statistical Package for
Social Science (SPSS, version 24). Chi-squared tests (for cat-
egorical variables) and Pearson’s correlation (for continuous
variables), were used to determine the bivariate relation-
ships between sample characteristics at baseline and CWL
(coded as CWL = 1, non-CWL = 0). Furthermore, paired sam-
ple t-tests were performed to evaluate changes from base-
line, whereas Pearson’s correlations to test the bivariate
associations of changes in psychological well-being and life-
style with CWL. For each patient, the changes in psychologi-
cal well-being, body weight, and lifestyle were calculated
by subtracting the post-treatment scores from the baseline
scores (D variables = T1-T2). Effect sizes were estimated
using Pearson’s r (i.e., .10 small, .30 medium, and .50 large)
and Cramer’s v (i.e., .25 small, .50 medium, and .80 large)
(Cohen, 1988).

Multivariate binary logistic regression models were used
to determine the independent associations of psychological
well-being factors with CWL (set as the outcome). Eudai-
monic (PWBs), hedonic (SQ), and evaluative (PSI) well-
being, were entered as predictors in logistic regression mod-
els provided that they showed a significant bivariate
4

relationship with CWL (p � .05). As to eudaimonic, hedonic,
and evaluative psychological well-being, variables were ana-
lyzed as pairs (i.e., when scores changes from baseline to
post-intervention were significant according to the bivariate
analyses, they were included in the regression models,
together with their respective baseline levels), given that
the magnitude of change of each variable might be con-
founded by its baseline level. Multivariate analyses were
launched according to two models: the first where psycho-
logical well-being variables were adjusted for relevant
demographic and medical history data (p � .05 according to
the bivariate analyses); the second additionally encompass-
ing lifestyle variables (including both baseline levels and
scores change from baseline to post-intervention). This anal-
ysis plan allowed us to establish whether the association of
psychological well-being with weight outcomes persisted
even after adjusting for lifestyle factors.

The model quality was evaluated using the Hos-
mer�Lemeshow x2 test (with significant x2 statistics indicat-
ing a poor model fit) and Nagelkerke R2 (with values > .20
considered as acceptable amounts of explained variability)
(Hosmer & Lemeshow, 2001).

Statistical power analyses were performed using G*Power
3.1. The results showed that at least 70 cases were neces-
sary to reach a power of .80 to detect a small-to-medium
effect size (odds ratio = 2.50) in logistic regression, adopting
an alpha level of .05 (two-tailed). The significance level for
all the statistical tests was set to p � .05, two-tailed.
Results

The baseline sociodemographic and clinical characteristics of
the sample (n = 95) are presented in Table 1. In the overall
cohort, the age of participants ranged from 22 to 77 years
old, with a mean age of 55.63 years (SD = 10.80). Among
them, 75.8% were female, 75.8% had a high school diploma or
higher, 56.8% were employed, and 21.1% were living alone.
30.5% of the participants achieved clinically significant weight
loss. The mean weight loss was -3.34 (SD = 4.36).

The changes in psychological well-being dimensions and
lifestyle scores, from pre- to post-intervention, are dis-
played in Table 2. In the CWL-group, a significant improve-
ment from baseline was observed in SQ somatization scale
(t = 2.85, p = .008), whereas the score of SQ anxiety (t=
-2.29, p = .026) and PWBs autonomy (t = -3.02, p = .004) sig-
nificantly increased in the non-CWL-group. Besides, both
groups showed significant improvements in lifestyle habits
scores (p � .05).

Bivariate analyses

As illustrated in Table 1 and Table 2, CWL positively corre-
lated with baseline SQ anxiety and depression, and nega-
tively with changes in PWB autonomy and SQ somatization,
from pre- to post-intervention.

Multivariate analyses

Multivariate logistic regression analyses (Table 3) demon-
strated that a greater baseline SQ somatization score (odds
ratio = 0.85 [95% CI: 0.74, 0.99], p � .05), as well as a more



Table 1 Baseline sample characteristics and their bivariate relationships with clinically relevant weight loss (CWL).

Variables Overall(n = 95) CWLa(n = 29) Non-CWLb(n = 66) p Effect size

Age (y), M § SD 55.63 § 10.80 54.66 § 11.65 56.06 § 10.48 .562 -0.06c

Female sex, n(%) 72 (75.8) 25 (86.2) 47 (71.2) .116 0.16d

Education .611 0.05d

Middle school or lower, n(%) 23 (24.2) 8 (27.6) 15 (22.7)
High school or higher, n(%) 72 (75.8) 21 (72.4) 51 (77.3)

Currently Employed 54 (56.8) 19 (65.5) 35 (53.0) .258 0.12d

Living alone, n(%) 21 (22.1) 10 (34.5) 11 (16.7) .054 0.20d

Cardiovascular diseases, n(%) 55 (57.9) 16 (55.2) 49 (59.1) .722 0.04d

Diabetes, n(%) 28 (29.5) 8 (27.6) 20 (30.3) .755 0.03d

Hyperchloremia, n(%) 36 (37.9) 11 (37.9) 25 (37.9) .961 0.01d

Hypertension, n(%) 48 (50.5) 16 (55.2) 32 (48.5) .595 0.06d

Smoking, n(%) 6 (6.3) 2 (6.9) 4 (6.1) .892 0.01d

Body weight, M § SD 101.50 § 19.27 99.72 § 17.52 102.28 § 20.07 .555 -0.06c

BMI, M § SD 37.43 § 5.66 37.48 § 5.11 37.40 § 5.92 .953 0.01c

SQ (hedonic well-being)
Anxiety, M § SD 6.12 § 4.22 7.50 § 3.65 5.50 § 4.34 .033 0.22c

Depression, M § SD 5.96 § 3.97 7.17 § 4.26 5.42 § 3.75 .048 0.20c

Somatization, M § SD 9.66 § 5.33 10.16 § 5.10 9.45 § 5.44 .553 0.06c

Irritability, M § SD 5.50 § 4.73 5.53 § 4.95c 5.48 § 4.66 .957 0.01c

PWBs (eudaimonic well-being)
Autonomy, M § SD 30.09 § 6.16 29.31 § 5.74 30.43 § 6.35 .417 -0.08c

Environmental mastery, M § SD 28.87 § 6.28 28.33 § 6.35 29.11 § 6.28 .577 -0.06c

Personal growth, M § SD 31.75 § 5.65 30.83 § 6.03 32.16 § 5.47 .293 -0.11c

Positive relationship, M § SD 31.57 § 6.41 31.09 § 6.81 31.79 § 6.27 .626 -0.05c

Purpose of life, M § SD 28.51 § 5.18 28.45 § 4.89 28.53 § 5.34 .944 -0.01c

Self-acceptance, M § SD 27.11 § 6.75 25.85 § 6.73 27.66 § 6.73 .229 -0.12c

PSI (evaluative well-being)
Quality of life, M § SD 2.16 § 0.77 1.95 § 0.71 2.18 § 0.78 .172 -0.14c

GOSPEL
Physical activity, M § SD 4.56 § 2.77 4.78 § 2.79 4.45 § 2.77 .605 0.06c

Diet, M § SD 19.10 § 4.80 20.24 § 5.77 18.57 § 4.23 .122 0.16c

Eating behavior, M § SD 4.78 § 2.06 4.79 § 1.93 4.77 § 2.13 .974 <0.00c

Note: SQ = Symptom Questionnaire; PWBs = Psychological Well-Being scales; PSI= PsychoSocial Index; GOSPEL = GOSPEL scale for lifestyle
characteristics; SD = Standard deviation.
Bold: p � .05.
a Weight loss � 5% of baseline weight
b Weight loss < 5% of baseline weight
c Pearson’s r
d Cramer’s v.
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pronounced increase in SQ somatization (odds ratio = 0.81
[95% CI: 0.69, 0.94], p � .01) and PWB autonomy (odds
ratio = 0.82 [95% CI: 0.70, 0.95], p � .01), were associated
with a lower probability of achieving CWL (Model 1). After
controlling for lifestyle factors (Model 2), the adjusted odds
ratios were 0.83 [95% CI: 0.70, 0.98], p � .05) for SQ somati-
zation and 0.80 [95% CI: 0.68, .93], p � .01) for PWB auton-
omy, whereas the association of baseline SQ somatization
with CWL was not significant any more. A good model fit was
found for each model: Model 1 (Hosmer�Lemeshow x2 =
4.54, p = .805; Nagelkerke R2 = .35); Model 2 (Hos-
mer�Lemeshow x2= 3.12, p = .926; Nagelkerke R2 = .45).
Discussion

The present study supports the role of psychological well-
being in achieving clinically significant weight loss (CWL)
5

after multi-disciplinary lifestyle intervention for obesity.
The main strength of this study is represented by its com-
prehensive evaluation of the construct of psychological
well-being.

Concerning eudaimonic psychological well-being, the
present study revealed that changes in autonomy were sig-
nificantly and independently associated with CWL. Specifi-
cally, we found that a more prominent increase of autonomy
scores, from pre- to post-intervention, was associated with
a poorer weight reduction. Given the dimensional nature of
autonomy (Carrozzino et al., 2019; Fava, 2016; Fava &
Guidi, 2020; Guidi et al., 2018), on one hand, impaired
autonomy could characterize an individual who is over-
dependent on others. On the other hand, also excessive
levels of psychological well-being can be detrimental, as
suggested by literature (Gostoli et al., 2021; Rafanelli et al.,
2016). Indeed, in the case of high autonomy, the individual
might be over-confident about his/her skills and/or be



Table 2 Changes in psychological wellbeing and lifestyle variables and their bivariate relationships with clinically relevant
weight loss (CWL).

Variables CWLa (n = 29)
M § SD

Non-CWLb (n = 66)
M § SD

pc Pearson’s r

Change from baseline measured

SQ (hedonic well-being)
D Anxiety -0.41 § 4 1.10 § 3.85e .086 -.18
D Depression -0.47 § 3.91 0.52 § 3.00 .187 -.14
D Somatization -2.78 § 5.25e -0.22 § 4.43 .017 -.25
D Irritability 0.05 § 3.57 0.42 § 4.24 .688 -.04

PWBs (eudaimonic well-being)
D Autonomy -0.84 § 5.45 1.54 § 4.14e .022 -.24
D Environmental mastery -0.76 § 4.02 0.27 § 4.73 .312 -.11
D Personal growth 0.83 § 5.55 -0.14 § 4.85 .392 -.09
D Positive relationship -0.59 § 5.56 0.69 § 4.52 .242 -.12
D Purpose of life -0.66 § 4.94 0.14 § 4.63 .454 -.08
D Self-acceptance 0.69 § 5.44 0.31 § 6.07 .773 -.03

PSI (evaluative well-being)
D Quality of life 0.07 § 0.76 0.05 § 0.78 .931 .01

GOSPEL
D Physical activity 1.09 § 2.25e 1.08 § 2.30e .991 <.00
D Diet 1.29 § 2.48e 1.01 § 2.90e .648 .05
D Eating behavior 1.14 § 1.41e 0.82 § 1.59e .358 .10

Note: SQ = Symptom Questionnaire; PWBs = Psychological Well-Being scales; PSI = PsychoSocial Index; GOSPEL = GOSPEL scale for lifestyle
characteristics.
Bold: p � .05.
a Weight loss � 5% of baseline weight;
b Weight loss < 5% of baseline weight;
c Pearson correlation tests for bivariate relationships between variables and CWL;
d D variable= T2 (post-intervention)-T1 (baseline);
e t-tests for changes from baseline.

Table 3 Multivariate logistic regression, reported as odds
ratios (95%CI), of clinical relevant weight loss.

Outcome: CWL

Variable Model 1 Model 2a

SQ (hedonic well-
being)

D Somatizationb 0.81 [0.69, 0.94]** 0.83 [0.70, 0.98]*
Somatization
baseline

0.85 [0.74, 0.99]* n.s.

Anxiety baseline n.s. n.s.
Depression
baseline

n.s. n.s.

PWBs (eudaimonic
well-being)

D Autonomyb 0.82 [0.70, 0.95]** 0.80 [0.68, 0.93]**

Autonomy
baseline

n.s. n.s.

R2 .35c .45d

Note: CI = confidence interval; CWL = Clinically significant weight
loss; n.s. = Not significant; PWBs = Psychological Well-Being
scales; SQ = Symptom Questionnaire.
* p � .05;
** p � .01.
a Adjusted for lifestyle variables (both baseline levels and

change);
b D variable= T1(baseline)-T2(post-intervention);
c Hosmer�Lemeshow x2= 4.54, p= .805;
d Hosmer�Lemeshow x2= 3.12, p = .926.
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unable to learn from others and to accept advice
(Carrozzino et al., 2019; Fava, 2016; Fava & Guidi, 2020;
Guidi et al., 2018). Over-confidence entails many psycholog-
ical biases and misjudgments (Pronin et al., 2002), which
can hamper recovery (Borland & Balmford, 2005). Hence, in
our study, a pronounced increase in autonomy during the
comprehensive lifestyle intervention might have led the
patients to believe that managing obesity was not as chal-
lenging as they thought in the beginning, sustaining the dys-
functional idea that they no longer needed help and advice
from their physicians. As a consequence, these distorted
thoughts could have weakened patients’ coping skills to deal
with the challenges in achieving a relevant weight loss. Fur-
ther studies involving a control group are needed to consider
autonomy and psychological well-being balance as media-
tors of the effect of lifestyle intervention on weight loss.

Besides, the improvement of somatization was strictly
associated with CWL. This finding is in line with literature
showing a decrease of pain and comorbid symptoms in
patients with obesity who lost weight after joining lifestyle
interventions (Razeghi Jahromi et al., 2019; Schrepf et al.,
2017). It could be hypothesized that, among patients who
attained a CWL, the reduction of somatization may be linked
to the improved management of the medical comorbidities
associated with obesity. These findings support the clinical
implication of the CWL threshold and suggest that a substan-
tial weight loss may be relevant to physical benefits. Given
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that only 30.2% of the participants obtained a CWL, the ben-
efits of the comprehensive lifestyle intervention involved in
the current study seem to be limited and thus they need to
be reinforced.

Taken together, the findings of the present study highlight
the importance of monitoring and dealing with exceedingly
high levels of autonomy and imbalance among psychological
well-being dimensions during a lifestyle intervention aimed
at improving weight outcomes, especially among patients
who showed poor response to treatment.

This study presents some limitations. First, given that
some of the patients agreed to join the behavioral lifestyle
intervention several months before the beginning of the pro-
gram, they might have started dieting and doing exercise by
themselves in the meantime. It is unknown whether this
would have influenced the results of the present research.
Second, the present study included a single cohort without a
control group (such as a waiting list). Hence, it is difficult to
discern to what extent the changes of the dependent varia-
bles were ascribable to lifestyle intervention only. Third,
the present investigation measured the changes that
occurred from pre- to post-treatment. Therefore, future
studies assessing the longitudinal associations of psychologi-
cal well-being dimensions with weight outcomes in the mid-
and long-term, are needed. Fourth, diet and physical activ-
ity were evaluated using a self-rated questionnaire, due to
its simple feasibility in a busy clinical setting (Prince et al.,
2008). It is thus possible that the self-rated scores on diet
and exercise were higher or lower than their actual levels.
Finally, in the present study three quarters of the sample
were women. This may limit the generalizability of our find-
ings. Indeed, women with unfavorable psychological condi-
tions are more likely to seek medical support for weight
control (Kim et al., 2021), and females with obesity seem to
be disappropriately affected by body image-related prob-
lems that may be linked to negative health outcomes
(Dalle Grave et al., 2020; Weinberger, Kersting, Riedel-
Heller, & Luck-Sikorski, 2016). Further studies are warranted
to address these issues.

The results of this study have the potential to overcome
some gaps in the literature and to provide suggestions for
clinical practice. The present findings unraveled the role of
psychological well-being in achieving clinically relevant
weight loss. Unbalanced psychological well-being, in
particular increasing autonomy, may contribute to a poor
weight loss outcome. Future studies should consider
psychological well-being as a mediator of the effect of
behavioral lifestyle interventions on weight loss. When pro-
viding this kind of intervention, clinicians should be aware
of the role of psychological well-being, which may hinder or
strengthen weight loss. Psychotherapeutic approaches, such
as Well-Being Therapy (Fava, 2016; Guidi et al., 2018),
aimed at promoting balanced levels of psychological well-
being and achieving a state of euthymia, may be promising
new additions to lifestyle intervention for obesity.
Funding

This research did not receive any specific grant from fund-
ing agencies in the public, commercial, or not-for-profit
sectors.
7

Acknowledgment

We thank Grazia Galli for assistance with data collection and
Dr. Giulia Casu for statistical consultation.
References

Avgerinos, K. I., Spyrou, N., Mantzoros, C. S., &
Dalamaga, M. (2019). Obesity and cancer risk: Emerging biologi-
cal mechanisms and perspectives. Metabolism, 92, 121–135.
https://doi.org/10.1016/j.metabol.2018.11.001.

Benasi, G., Fava, G. A., & Rafanelli, C. (2020). Kellner's Symptom
Questionnaire, a Highly Sensitive Patient-Reported Outcome
Measure: Systematic Review of Clinimetric Properties. Psycho-
therapy and Psychosomatics, 89, 74–89. https://doi.org/
10.1159/000506110.

Bernardini, F., Gostoli, S., Marchetti, G., Grazi, P., Poci, M. G.,
Roncuzzi, R., & Rafanelli, C. (2020). A survey on lifestyle and
awareness of the use of statins in a sample of cardiopathic
patients. Psychology, Health & Medicine, 25, 1004–1012.
https://doi.org/10.1080/13548506.2020.1717555.

Borland, R., & Balmford, J. (2005). Perspectives on relapse preven-
tion: An exploratory study. Psychology & Health, 20, 661–671.
https://doi.org/10.1080/08870440512331333979.

Carrozzino, D., Svicher, A., Patierno, C., Berrocal, C., &
Cosci, F. (2019). The Euthymia Scale: A clinimetric analysis. Psy-
chotherapy and Psychosomatics, 88, 119–121. https://doi.org/
10.1159/000496230.

Cohen, J. (1988). The t-test for means. Statistical power analysis
for the behavioral sciences, 2. Lawrence Erlbaum Associates.

Dalle Grave, R., Misconel, A., Fasoli, D., & Calugi, S. (2020). Over-
valuation of shape and weight and associated features in
patients without eating disorders seeking treatment for obesity.
Obesity, 28, 733–739. https://doi.org/10.1002/oby.22750.

Delle Fave, A., Massimini, F., & Bassi, M. (2011). Hedonism and
Eudaimonism in Positive Psychology. In A. Delle Fave,
F. Massimini, M. Bassi (Eds.), Psychological Selection and Optimal
Experience Across Cultures: Social Empowerment through Per-
sonal Growth (pp. 3�18). Springer.

Diener, E. (2009). Subjective well-being. In E. Diener (Ed.), The sci-
ence of well-being: The collected works of Ed Diener
(pp. 11�58). Springer.

Donnelly, J. E., Blair, S. N., Jakicic, J. M., Manore, M. M.,
Rankin, J. W., & Smith, B. K. (2009). Appropriate physical activ-
ity intervention strategies for weight loss and prevention of
weight regain for adults. Medicine and Science in Sports and
Exercise, 41, 459–471. https://doi.org/10.1249/
MSS.0b013e3181949333.

Douketis, J. D., Macie, C., Thabane, L., & Williamson, D. F. (2005).
Systematic review of long-term weight loss studies in obese
adults: Clinical significance and applicability to clinical practice.
International Journal of Obesity, 29, 1153–1167. https://doi.
org/10.1038/sj.ijo.0802982.

Elfhag, K., & R€ossner, S. (2005). Who succeeds in maintaining weight
loss? A conceptual review of factors associated with weight loss
maintenance and weight regain. Obesity Reviews, 6, 67–85.
https://doi.org/10.1111/j.1467-789X.2005.00170.x.

Ellulu, M. S., Patimah, I., Khaza’ai, H., Rahmat, A., &
Abed, Y. (2017). Obesity and inflammation: The linking mecha-
nism and the complications. Archives of Medical Science, 13,
851–863. https://doi.org/10.5114/aoms.2016.58928.

Escand�on-Nagel, N., Per�o, M., Grau, A., Soriano, J., &
Feixas, G. (2018). Emotional eating and cognitive conflicts as
predictors of binge eating disorder in patients with obesity.
International Journal of Clinical and Health Psychology, 18, 52–
59. https://doi.org/10.1016/j.ijchp.2017.09.003.

http://dx.doi.org/10.1016/j.metabol.2018.11.001
http://dx.doi.org/10.1159/000506110
http://dx.doi.org/10.1159/000506110
http://dx.doi.org/10.1080/13548506.2020.1717555
http://dx.doi.org/10.1080/08870440512331333979
http://dx.doi.org/10.1159/000496230
http://dx.doi.org/10.1159/000496230
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0006
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0006
http://dx.doi.org/10.1002/oby.22750
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0008
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0008
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0008
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0008
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0008
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0008
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0009
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0009
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0009
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0009
http://dx.doi.org/10.1249/MSS.0b013e3181949333
http://dx.doi.org/10.1249/MSS.0b013e3181949333
http://dx.doi.org/10.1038/sj.ijo.0802982
http://dx.doi.org/10.1038/sj.ijo.0802982
http://dx.doi.org/10.1111/j.1467-789X.2005.00170.x
http://dx.doi.org/10.5114/aoms.2016.58928
http://dx.doi.org/10.1016/j.ijchp.2017.09.003


B. Zhu, S. Gostoli, G. Benasi et al.
Fava, G. A. (2016). Well-Being Therapy, Treatment Manual and Clin-
ical Applications. Karger.

Fava, G. A., & Guidi, J. (2020). The pursuit of euthymia. World Psy-
chiatry, 19, 40–50. https://doi.org/10.1002/wps.20698.

Giannuzzi, P., Temporelli, P. L., Marchioli, R., Maggioni, A. P.,
Balestroni, G., Ceci, V., . . . Vanuzzo, D. (2008). Global second-
ary prevention strategies to limit event recurrence after myo-
cardial infarction: Results of the GOSPEL study, a multicenter,
randomized controlled trial from the Italian Cardiac Rehabilita-
tion Network. Archives of Internal Medicine, 168, 2194–2204.
https://doi.org/10.1001/archinte.168.20.2194.

Gostoli, S., Fantini, L., Casadei, S., De Angelis, V. A., &
Rafanelli, C. (2021). Binge drinking in 14-year-old Italian stu-
dents is correlated with low or high psychological well-being:
A cross-sectional study. Drugs: Education, Prevention & Pol-
icy, 28, 190–199. https://doi.org/10.1080/09687637.2020.
1799942.

Gostoli, S., Roncuzzi, R., Urbinati, S., Morisky, D. E., &
Rafanelli, C. (2016). Unhealthy behaviour modification, psycho-
logical distress and 1-year survival in cardiac rehabilitation. Brit-
ish Journal of Health Psychology, 21, 894–916. https://doi.org/
10.1111/bjhp.12204.

Guidi, J., Rafanelli, C., & Fava, G. A. (2018). The clinical role of
well-being therapy. Nordic Journal of Psychiatry, 72, 447–453.
https://doi.org/10.1080/08039488.2018.1492013.

Haire-Joshu, D., & Hill-Briggs, F. (2018). Treating obesity-moving
from recommendation to implementation. JAMA Internal Medi-
cine, 178, 1447–1449. https://doi.org/10.1001/jamainternmed.
2018.5259.

Hosmer, D. W., & Lemeshow, S. (2001). Applied logistic regression,
2. Jhon Wiley & Son.

Jahoda, M. (1958). Current concepts of positive mental health.
Basic Books. https://doi.org/10.1037/11258-000.

Kahneman, D., Krueger, A. B., Schkade, D. A., Schwarz, N., &
Stone, A. A. (2004). A survey method for characterizing daily life
experience: the day reconstruction method. Science, 306, 1776–
1780. https://doi.org/10.1126/science.1103572.

Kellner, R. (1987). A symptom questionnaire. Journal of Clinical Psy-
chiatry, 48, 268–274 ADRO100829.

Kim, M., Kim, S., Kim, W., & Choi, H. J. (2021). Mental health of
people with distorted body weight perception using medicinal
remedies: A representative study. International Journal of Clini-
cal and Health Psychology, 21, 100224. https://doi.org/
10.1016/j.ijchp.2021.100224.

Look AHEAD Research Group. (2014). Eight-year weight losses with
an intensive lifestyle intervention: The look AHEAD study. Obe-
sity, 22, 5–13. https://doi.org/10.1002/oby.20662 https://doi.
org/doi:.

Marek, R. J., Coulon, S. M., Brown, J. D., Lydecker, J. A., Marek, S.,
Malcolm, R., & O'Neil, P. M (2017). Characteristics of weight loss
trajectories in a comprehensive lifestyle intervention. Obesity,
25, 2062–2067. https://doi.org/10.1002/oby.21942.

Muscogiuri, G., Barrea, L., Annunziata, G., Di Somma, C.,
Laudisio, D., Colao, A., & Savastano, S. (2019). Obesity and sleep
disturbance: The chicken or the egg? Critical Reviews in Food
Science and Nutrition, 59, 2158–2165. https://doi.org/10.1080/
10408398.2018.1506979.

National Institutes of Health. (2020). Causes, Obesity. Retrieved
from https://www.nhs.uk/conditions/obesity/causes/.

NCD Risk Factor Collaboration (NCD-RisC). (2017). Worldwide Trends
in Body-Mass Index, Underweight, Overweight, and Obesity from
1975 to 2016: A Pooled Analysis of 2416 Population-Based Mea-
surement Studies in 128.9 Million Children, Adolescents, and
Adults. The Lancet, 390, 2627–2642. https://doi.org/10.1016/
S0140-6736(17)32129-3.

Paccosi, S., Cresci, B., Pala, L., Rotella, C. M., &
Parenti, A. (2020). Obesity Therapy: How and Why? Current
8

Medical Chemistry, 27, 174–186. https://doi.org/10.2174/
0929867326666190124121725.

Palmeira, A. L., Branco, T. L., Martins, S. C., Minderico, C. S.,
Silva, M. N., Vieira, P. N., Barata, J. T., Serpa, S. D.,
Sardinha, L. B., & Teixeira, P. J. (2010). Change in body image and
psychological well-being during behavioral obesity treatment:
Associations with weight loss and maintenance. Body Image, 7,
187–193. https://doi.org/10.1016/j.bodyim.2010.03.002.

Piolanti, A., Offidani, E., Guidi, J., Gostoli, S., Fava, G. A., &
Sonino, N. (2016). Use of the Psychosocial Index: A Sensitive Tool
in Research and Practice. Psychotherapy and Psychosomatics,
85, 337–345. https://doi.org/10.1159/000447760.

Prince, S. A., Adamo, K. B., Hamel, M. E., Hardt, J.,
Connor Gorber, S., & Tremblay, M. (2008). A comparison of direct
versus self-report measures for assessing physical activity in
adults: A systematic review. International Journal of Behavioral
Nutrition and Physical Activity, 5, 56. https://doi.org/10.1186/
1479-5868-5-56.

Prochaska, J. O., & DiClemente, C. C. (1983). Stages and processes
of self-change of smoking: toward an integrative model of
change. Journal of Consulting and Clinical Psychology, 51, 390–
395. https://doi.org/10.1037//0022-006x.51.3.390.

Pronin, E., Lin, D. Y., & Ross, L. (2002). The bias blind spot: Percep-
tions of bias in self versus others. Personality and Social Psychol-
ogy Bulletin, 28, 369–381. https://doi.org/10.1177/
0146167202286008.

Prospective Studies Collaboration. (2009). Body-mass index and
cause-specific mortality in 900 000 adults: Collaborative analy-
ses of 57 prospective studies. The Lancet, 373, 1083–1096.
https://doi.org/10.1016/S0140-6736(09)60318-4.

Rafanelli, C., Bonomo, M., & Gostoli, S. (2016). Is binge drinking in
adolescents related to specific impairments in well-being? New
insights from a pilot survey of high school students. Psychother-
apy and Psychosomatics, 85, 366–367. https://doi.org/10.1159/
000448194.

Razeghi Jahromi, S., Ghorbani, Z., Martelletti, P., Lampl, C.,
Togha, M., , & School of Advanced Studies of the European Head-
ache Federation (EHF-SAS). (2019). Association of diet and head-
ache. The Journal of Headache and Pain, 20, 106. https://doi.
org/10.1186/s10194-019-1057-1.

Ryff, C. D. (2014). Psychological well-being revisited: Advances in
the science and practice of eudaimonia. Psychotherapy and Psy-
chosomatics, 83, 10–28. https://doi.org/10.1159/000353263.

Ryff, C. D., & Keyes, C. L. (1995). The structure of psychological well-
being revisited. Journal of Personality and Social Psychology, 69,
719–727. https://doi.org/10.1037//0022-3514.69.4.719.

Sarwer, D. B., Allison, K. C., Wadden, T. A., Ashare, R.,
Spitzer, J. C., McCuen-Wurst, C., LaGrotte, C., Williams, N. N.,
Edwards, M., Tewksbury, C., & Wu, J. (2019). Psychopathology,
disordered eating, and impulsivity as predictors of outcomes of
bariatric surgery. Surgery for Obesity and Related Diseases, 15,
650–655. https://doi.org/10.1016/j.soard.2019.01.029.

Schett, G., Sticherling, M., & Neurath, M. F. (2020). COVID-19: risk
for cytokine targeting in chronic inflammatory diseases? Nature
Reviews Immunology, 20, 271–272. https://doi.org/10.1038/
s41577-020-0312-7.

Schrepf, A., Harte, S. E., Miller, N., Fowler, C., Nay, C.,
Williams, D. A., Clauw, D. J., & Rothberg, A. (2017). Improve-
ment in the spatial distribution of pain, somatic symptoms, and
depression after a weight loss intervention. The Journal of Pain,
18, 1542–1550. https://doi.org/10.1016/j.jpain.2017.08.004.

Sonino, N., & Fava, G. A. (1998). A simple instrument for assessing
stress in clinical practice. Postgraduate Medical Journal, 74,
408–410. https://doi.org/10.1136/pgmj.74.873.408.

Steptoe, A., Deaton, A., & Stone, A. A. (2015). Subjective well-
being, health, and aging. The Lancet, 385, 640–648. https://doi.
org/10.1016/S0140-6736(13)61489-0.

http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0015
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0015
http://dx.doi.org/10.1002/wps.20698
http://dx.doi.org/10.1001/archinte.168.20.2194
http://dx.doi.org/10.1080/09687637.2020.<?A3B2 re 3j?>1799942
http://dx.doi.org/10.1080/09687637.2020.<?A3B2 re 3j?>1799942
http://dx.doi.org/10.1111/bjhp.12204
http://dx.doi.org/10.1111/bjhp.12204
http://dx.doi.org/10.1080/08039488.2018.1492013
http://dx.doi.org/10.1001/jamainternmed.<?A3B2 re3j?>2018.5259
http://dx.doi.org/10.1001/jamainternmed.<?A3B2 re3j?>2018.5259
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0022
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0022
http://dx.doi.org/10.1037/11258-000
http://dx.doi.org/10.1126/science.1103572
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0025
http://refhub.elsevier.com/S1697-2600(21)00060-0/sbref0025
http://dx.doi.org/10.1016/j.ijchp.2021.100224
http://dx.doi.org/10.1016/j.ijchp.2021.100224
http://dx.doi.org/10.1002/oby.20662
http://dx.doi.org/10.1002/oby.20662
http://dx.doi.org/10.1002/oby.21942
http://dx.doi.org/10.1080/10408398.2018.1506979
http://dx.doi.org/10.1080/10408398.2018.1506979
https://www.nhs.uk/conditions/obesity/causes/
http://dx.doi.org/10.1016/S0140-6736(17)32129-3
http://dx.doi.org/10.1016/S0140-6736(17)32129-3
http://dx.doi.org/10.2174/0929867326666190124121725
http://dx.doi.org/10.2174/0929867326666190124121725
http://dx.doi.org/10.1016/j.bodyim.2010.03.002
http://dx.doi.org/10.1159/000447760
http://dx.doi.org/10.1186/1479-5868-5-56
http://dx.doi.org/10.1186/1479-5868-5-56
http://dx.doi.org/10.1037//0022-006x.51.3.390
http://dx.doi.org/10.1177/0146167202286008
http://dx.doi.org/10.1177/0146167202286008
http://dx.doi.org/10.1016/S0140-6736(09)60318-4
http://dx.doi.org/10.1159/000448194
http://dx.doi.org/10.1159/000448194
http://dx.doi.org/10.1186/s10194-019-1057-1
http://dx.doi.org/10.1186/s10194-019-1057-1
http://dx.doi.org/10.1159/000353263
http://dx.doi.org/10.1037//0022-3514.69.4.719
http://dx.doi.org/10.1016/j.soard.2019.01.029
http://dx.doi.org/10.1038/s41577-020-0312-7
http://dx.doi.org/10.1038/s41577-020-0312-7
http://dx.doi.org/10.1016/j.jpain.2017.08.004
http://dx.doi.org/10.1136/pgmj.74.873.408
http://dx.doi.org/10.1016/S0140-6736(13)61489-0
http://dx.doi.org/10.1016/S0140-6736(13)61489-0


International Journal of Clinical and Health Psychology 22 (2022) 100279
Vallis, M. (2016). Quality of life and psychological well-being in obe-
sity management: Improving the odds of success by managing
distress. International Journal of Clinical Practice, 70, 196–205.
https://doi.org/10.1111/ijcp.12765.

Weinberger, N. A., Kersting, A., Riedel-Heller, S. G., &
Luck-Sikorski, C. (2016). Body dissatisfaction in individuals with
9

obesity compared to normal-weight individuals: A systematic
review and meta-analysis. Obesity Facts, 9, 424–441. https://
doi.org/10.1159/000454837.

World Health Organization. (2020). Obesity and overweight.
Retrieved from http://www.who.int/mediacentre/factsheets/
fs311/en/

http://dx.doi.org/10.1111/ijcp.12765
http://dx.doi.org/10.1159/000454837
http://dx.doi.org/10.1159/000454837
http://www.who.int/mediacentre/factsheets/fs311/en/
http://www.who.int/mediacentre/factsheets/fs311/en/

	The Role of Psychological Well-Being in Weight Loss: New Insights from a Comprehensive Lifestyle Intervention
	Method
	Study procedure and participants
	Comprehensive lifestyle intervention for obesity
	Instruments
	Data analyses

	Results
	Bivariate analyses
	Multivariate analyses

	Discussion
	Funding
	Acknowledgment

	References


