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ABSTRACT
Objective: This pilot randomized controlled trial evaluates the preliminary efficacy of a 4-month well-being therapy (WBT) and lifestyle
intervention among adults with type 2 diabetes and overweight/obesity.
Methods: Fifty-eight patients were recruited from two outpatient clinics and randomized to receive the WBT-lifestyle intervention or the
lifestyle intervention alone. Data were collected at baseline (T0), immediate postintervention (T1), 6-month follow-up (T2), and 12-month
follow-up (T3). Primary efficacy outcomes included changes in weight, psychological distress, and well-being, whereas secondary effi-
cacy outcomes included changes in lifestyle and physiological parameters.
Results: Compared with the lifestyle-alone intervention, the WBT-lifestyle intervention showed greater improvements in depression
( p = .009, d = −0.6), hostility ( p = .018, d = −0.6), and personal growth ( p = .026, d = 0.5) at T1, in self-reported physical activity at
T2 ( p = .013, d = 0.7) and T3 ( p = .040, d = 0.5), and in triglycerides ( p = .019, d = −1.12) at T3. There were no differences between
treatment groups in weight and other physiological parameters.
Conclusions: These findings suggest that WBT may be a valuable addition to lifestyle interventions for improving short-term psycholog-
ical outcomes and promoting long-term healthy changes in physical activity, with a potential impact on physiological outcomes.
Trial Registration: ClinicalTrials.gov identifier: NCT03609463.
Key words: type 2 diabetes, obesity, well-being therapy, euthymia, lifestyle.
AMD = adjusted mean difference,WBT = well-being therapy
INTRODUCTION

Several psychosocial factors have been found to have an impact
on individual vulnerability, course, and outcome of medical

disease, and to influence disease management by interfering with
behavioral change (1). Specifically, psychological distress is com-
mon among patients with type 2 diabetes (2,3) and has been linked
to poor health behaviors and adverse clinical outcomes (4). On the
other hand, various indicators of psychological well-being have
been associated with better health outcomes across numerous
medical conditions (5). In line with these findings, the American
Diabetes Association has recently acknowledged the role of psy-
chosocial factors in diabetes (6).

Psychological interventions for the promotion of well-being
have shown some promising findings in reducing levels of distress
and improving health-related outcomes among patients with
chronic medical conditions like diabetes (7). However, only a
few studies are available on this topic, and the data are still prelim-
inary, which highlights the need for investigating novel methods of
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enhancing well-being and other psychological parameters to im-
prove physiological health outcomes (7).

Well-being therapy (WBT) (8) is a manualized, short-term psy-
chotherapeutic strategy for the promotion of psychological well-
being, according to Jahoda’s conceptual framework (9). In line
with this framework, positive mental health is characterized by dis-
tinct dimensions of psychological well-being, including auton-
omy, environmental mastery, positive relations with others, pur-
pose in life, personal growth, and self-acceptance. Unlike many
well-being interventions, WBT is not aimed at maximizing posi-
tive emotions and cognitions but rather at achieving a state of
euthymia or optimal balance among different areas of psycholog-
ical well-being (10). Although the term euthymia is commonly
used in psychiatry to refer to a patient who no longer meets the
threshold for a disorder like depression or mania, euthymia here
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aligns with the definition proposed by Fava and Bech (11). Ac-
cording to this definition, euthymia is a state of emotional and cog-
nitive flexibility, consistency, and resilience resulting in the pres-
ence of positive affect and psychological well-being, in the context
of a lack of mood disturbances and temporary, minimal distress. A
similar concept of euthymia, as a state of positive mental health
and psychological well-being, has also been proposed as a key tar-
get for diabetes care (12). Within the concept of euthymia used in
the present study, it is also recognized that both impaired and ex-
cessive levels in dimensions of psychological well-being can occur
and result in suboptimal functioning (10).

WBT has been effective in increasing levels of recovery in de-
pression and generalized anxiety disorder, modulating mood in cy-
clothymic disorder, and promoting mechanisms of resilience and
psychological well-being in an educational setting (10). In the med-
ical setting, the sequential combination of cognitive behavioral ther-
apy andWBT has been applied to patients with acute coronary syn-
drome and depression and/or demoralization, leading to significant
improvements in depressive symptoms and biomarkers of cardio-
vascular health (13). These findings suggest the potential role of
WBT in managing the challenges related to chronic medical condi-
tions and in promoting healthy behaviors (10). Even if lifestyle in-
terventions are considered a first-line intervention for the manage-
ment of obesity and diabetes, they often focus on diet and physical
activity and neglect the role of psychological distress and its nega-
tive impact on behavioral change. Not only may the presence of
well-being lead to a reduction in distress (14), but its presence has
also shown to have a buffering effect in protecting against the neg-
ative effects of distress on health and health behaviors (15). This led
us to hypothesize that the addition of an intervention for the pro-
motion of psychological well-being to a lifestyle intervention
could promote healthy lifestyle changes by reducing distress, lead-
ing to greater improvements than a lifestyle intervention alone.

The main aim of this pilot study was to evaluate the feasibility,
acceptability, and preliminary efficacy of a 4-month combined
well-being and lifestyle (WBT-lifestyle) intervention in patients
with type 2 diabetes, compared with a lifestyle intervention alone
(lifestyle-alone) at immediate postintervention, 6-month follow-
up, and 12-month follow-up. The WBT-lifestyle intervention
was expected to result in greater improvement in weight, psycho-
logical distress, and psychological well-being (primary efficacy
outcomes) and in lifestyle and physiological parameters (second-
ary efficacy outcomes).
METHODS

Study Design and Participants
This pilot study is a two-center, parallel-arm, assessor-blinded,
randomized controlled trial. Participants were recruited from
March 2018 to June 2019 at two outpatient endocrinology clinics
in northern Italy (Bufalini Hospital in Cesena andOglio Po Hospi-
tal in Cremona).

Physicians and nurses at both sites were given a brief checklist
of themain eligibility criteria andwere asked to screen consecutive pa-
tients attending the clinic during the enrollment period. Patients who
seemed eligible were introduced to the study and referred to one of
the study researchers, who scheduled an in-personmeeting at the clinic
for an in-depth screening evaluation. Eligibility was determined based
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on medical chart review and patients’ self-reported information
using an ad hoc checklist.

Participants were eligible if they a) were overweight or obese
(body mass index ≥25 kg/m2), b) were adult (18–65 years old),
and c) had a diagnosis of type 2 diabetes. Reasons for exclusion in-
cluded a) inability to speak Italian fluently; b) inability to provide
informed consent; c) medical conditions that could interfere with
study participation or associated with unintentional weight change
(i.e., any cancer, congestive heart failure, untreated or unstable hy-
perthyroidism, kidney failure on dialysis, and severe orthopedic
disorders); d) untreated, severe, or recently diagnosed (≤6 months)
mental illness or personality disorder; e) history of eating disorders
or substance abuse; f ) use of appetite suppressants, lipase inhibi-
tors, and dietetic products; g) involvement in another behavioral
intervention; h) history of weight loss surgery or weight loss sur-
gery scheduled within the next year; i) pregnancy or intention to
become pregnant within the next year; and l) inability to control
meal contents (e.g., institutionalized patients).

Eligible participants were randomized to either the WBT-lifestyle
intervention or the lifestyle-alone intervention with an allocation ratio
of 1:1. The possibility of being randomized to one of two different in-
terventions was made clear to participants during the consent process.
The randomization schedule was generated using Random Alloca-
tion Software 2.0. Block randomization with random block sizes
was used to ensure a balance in sample size across groups while
maintaining the unpredictability of the randomization process.

Data were collected by review of medical charts, anthropometric
measures of weight, and Patient-Reported Outcome Scales at baseline
(T0), postintervention (T1), 6-month follow-up (T2), and 12-month
follow-up (T3). Study researchers responsible for data collection were
graduate students in clinical psychology.Weightwas assessed in person
using a standard balance beam scale at each clinic. Questionnaires were
provided in paper-pencil format, and participants were asked to com-
plete all questionnaires at home and return them completed within 1
week. Upon return, the study researcher checked the questionnaires
for completeness and discussed any unfilled entries with the study par-
ticipant. Six participants, three in the WBT-lifestyle intervention group
and three in the lifestyle-alone intervention, had their 6-month follow-
up assessment scheduled betweenMarch andMay 2020, and 20 partic-
ipants, 10 in the WBT-lifestyle intervention group and 10 in the
lifestyle-alone intervention, had their 12-month follow-up assessment
scheduled between March and November 2020. Because this period
corresponded to the time of mandatory quarantine due to the spread
of COVID-19, questionnaires were delivered over the telephone
and measures of weight were self-reported for these participants,
with instructions to use their own standard digital scale to weigh
themselves at home in the morning, wearing light clothing, after
voiding, and to submit a picture of the measurement on the scale.

The trial received approval from the Ethics Committee of each
clinic, the Comitato Etico della Romagna and the Comitato Etico
Val Padana. Study procedures were followed according to the reg-
ulations established by the Clinical Research and Ethics Committee
and to the Helsinki Declaration of the World Medical Association.
The study was registered on ClinicalTrials.gov (NCT03609463).
All study participants provided written informed consent.

Procedures
Participants were involved in the study intervention for up to 4
months. During the first 4 weeks, participants in the WBT-lifestyle
November/December 2022
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Well-Being and Lifestyle in Diabetes
group received the well-being intervention in combination with
treatment as usual, whereas those in the lifestyle-alone group were
asked to continue their treatment as usual only. In the following
12 weeks, participants in both groups received the same lifestyle in-
tervention, including in-person and telephonemeetings, in combina-
tion with treatment as usual. Although WBT was delivered before
the start of the lifestyle intervention, monitoring of well-being expe-
riences and activities continued during the lifestyle intervention for
those in the WBT-lifestyle group. We adopted this format to allow
participants in the combined group to become familiar with this
new approach and learn techniques related to their well-being to
help motivate lifestyle change during the lifestyle-alone period.

The same clinical psychologist (G.B.) provided the interven-
tion in both groups in one-to-one sessions with each participant.
Two psychotherapists with expertise in WBT (G.A.F. and C.R.)
offered supervision for the implementation of the well-being inter-
vention for the entire duration of the study.

Hereinafter is a description of the protocol for each interven-
tion. A detailed description of the WBT-lifestyle intervention has
been published elsewhere (16).

Well-Being Intervention Protocol
The well-being intervention was adapted from the WBT protocol
(8) and delivered in four individual, weekly sessions. Each session
lasted for about an hour and was conducted in-person in a private
room at each clinic.

The intervention was characterized by the following features: a)
participants were encouraged to identify episodes of well-being that
recently occurred and to set them in a situational context with the
use of a structured diary; b) once the instances of well-beingwere rec-
ognized, the participant learned to identify thoughts and/or behaviors
leading to premature interruption of well-being, as is performed in
cognitive behavioral therapy; c) homework assignments that elicit
psychological well-being and, particularly, optimal experiences were
prescribed; d)monitoring of the diary allowed to discover specific im-
pairments or, conversely, excessive levels of well-being dimensions
according to Jahoda’s conceptual framework (9); and e) participants
were not encouraged to pursue the highest possible levels of psycho-
logical well-being but to obtain an optimal balanced functioning, that
is, euthymia (17). The participant thus became able to readily identify
moments of well-being, to be aware of interruptions to well-being
feelings (interfering thoughts and/or behaviors), and to apply cogni-
tive behavioral techniques to address these interruptions and pursue
optimal experiences (see Data, Supplemental Digital Content Table
S1, http://links.lww.com/PSYMED/A857, for a session-by-session
description of the intervention).

Lifestyle Intervention Protocol
The lifestyle intervention was delivered in 12 individual weekly
sessions. Four sessions (i.e., session numbers 1, 4, 8, and 12) were
conducted in-person in a private room at each clinic and lasted for
about an hour, whereas the remaining sessions were conducted
over the telephone and lasted for about 30 minutes.

The intervention has been modeled after the Small Changes
and Lasting Effects (SCALE) trial protocol (18) and developed
in the context of the Small Changes Approach (19) and the Social
Cognitive Theory (20). Specifically, it assumes that small changes
in diet and physical activity, being more feasible to achieve and
Psychosomatic Medicine, V 84 • 1041-1049 1043
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maintain, may increase feelings of self-efficacy, stimulate addi-
tional changes, and result in gradual weight loss over time.

The objective of the lifestyle intervention was therefore to help
participants gradually lose weight by making small changes in
their lifestyle. The intervention included three key components:
monitoring of lifestyle changes and weight, goal setting, and prob-
lem solving (see Data, Supplemental Digital Content Table S1,
http://links.lww.com/PSYMED/A857).

Treatment as Usual
All participants received medications for diabetes and health-related
comorbidities, and whenever necessary, their physician gave them in-
structions on how to self-monitor their glycemic level. At both clinics,
participants attended regular follow-up visits with their physician.

Feasibility and Acceptability Outcomes
The study feasibility and acceptability were assessed as eligibility
rate (i.e., total number of patients eligible out of the total number of
patients approached), acceptance rate (i.e., total number of partici-
pants enrolled out of the total number of eligible patients), and reten-
tion rate (i.e., total number of participants who completed the study
out of the total number enrolled). Participants’ satisfaction and sug-
gestions for improvement were also assessed at the end of the inter-
vention by asking the following open-ended questions: “Which
component of the study did you find to be the most useful?” and
“Do you have any suggestions on how to improve the study?”

Primary Efficacy Outcomes
Body weight was measured in kilograms on a standard balance
beam scale at each clinic or on a standard digital scale at partici-
pants’ home, as described previously.

Psychological distress was assessed using the Italian version
(21) of the Symptom Questionnaire (22,23), a 92-item self-rating
questionnaire for the assessment of four main scales: anxiety, de-
pression, hostility, and somatization. Each scale includes items in-
dicating the presence of symptoms and others indicating the pres-
ence of well-being. For example, the anxiety scale includes items
like “nervous” and “relaxed.” Answers to each item are dichoto-
mous, and each scale can be scored separately, with higher scores
indicating higher levels of psychological symptoms.

The presence of stress was assessed using the stress scale of the
Italian version of the Psychosocial Index (24,25). This scale has
been used extensively for a clinimetric definition of allostatic over-
load (26,27) and includes 17 items for the assessment of both per-
ceived and objective stress, life events, and chronic stress. Eight
items ask about the occurrence of specific events in the past year
(e.g., “financial difficulties”), and the other nine items ask about
current situations and perceptions (e.g., “Do you feel under pres-
sure during the day?”). Answers to each item are dichotomous,
with higher scores indicating higher stress.

Psychological well-being was assessed using the Italian ver-
sion (28) of the Psychological Well-Being Scales (29), a 42-item
self-rating questionnaire for the assessment of six scales: auton-
omy (e.g., “I tend to be influenced by people with strong opin-
ions”), environmental mastery (e.g., “I often feel overwhelmed
by my responsibilities”), personal growth (e.g., “When I think
about it, I haven’t really improved much as a person over the
years”), purpose in life (e.g., “I don’t have a good sense of what
it is I’m trying to accomplish in life”), self-acceptance (e.g., “In
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many ways I feel disappointed about my achievements in life”),
and positive relations with others (e.g., “Maintaining close rela-
tionships has been difficult and frustrating for me”). Respondents
are asked to rate the extent to which they agree with each item
on a 6-point Likert scale. Each scale can be rated separately, with
higher scores indicating higher levels in psychological well-being.

Secondary Efficacy Outcomes
Lifestyle changes were assessed using the Mediterranean diet, dietary
behavior, and physical activity scales of the GOSPEL questionnaire
(30). The Mediterranean diet scale includes 10 items that assess the
frequency of consumption of specific foods and beverages (e.g., fruit,
fish). Each item is scored on a 4-point Likert scale and can be summed
to obtain aMediterranean diet score, with higher scores indicating bet-
ter adherence to theMediterranean diet. The dietary behavior scale in-
cludes three items that assess the frequency of certain eating behaviors
(e.g., “eating regularly”). Each item is scored on a 4-point Likert scale
and can be summed to obtain an eating habit score, with higher scores
indicating better eating habits. The physical activity scale includes
five items that assess the frequency of specific types of physical
activity (e.g., walking) on a 4-point Likert scale, two items that as-
sess engagement in sports on a dichotomous scale, and one item
that assesses the overall self-perceived level of physical activity
on a four-point Likert scale. Scores on each item can be summed
to obtain a total physical activity score, with higher scores indicat-
ing higher levels of physical activity.

Eating behaviors were assessed using the Italian version (31) of
the Dutch Eating Behavior Questionnaire (32), a 33-item self-rating
questionnaire for the assessment of three scales: restrained eating
(e.g., “Do you watch exactly what you eat?”), emotional eating
(e.g., “Do you have the desire to eat when you are feeling lonely?”),
and external eating (e.g., “If food smells and looks good, do you eat
more than usual?”). Answers to each item are given on a 5-point
Likert, and each scale can be scored separately, with higher scores
indicating greater endorsement of the eating behavior.

Finally, physiological parameters, including hemoglobin A1c

(in percent), high-density lipoprotein cholesterol (in milligrams
per deciliter), low-density lipoprotein cholesterol (in milligrams
per deciliter), triglycerides (in milligrams per deciliter), and blood
pressure (in millimeters of mercury), were collected from medical
charts for each participant.

Statistical Methods
The sample size was estimated a priori using G*Power 3.1. Previ-
ous studies have shown amoderate effect size of psychobehavioral
interventions on weight loss and measures of depression and anx-
iety in adults with overweight or obesity (33). To detect a medium
effect size (d = 0.15) at the statistical power of 0.80, a minimum of
34 participants is required. Considering a risk of dropout of about
50% (34), 68 participants were intended to be recruited. Because
this trial is a pilot and not intended to be confirmatory, adjustment
for multiple comparisons was not planned (35).

Baseline differences between intervention groups were ana-
lyzed by means of Pearson χ2 test for categorical variables,
independent-samples Student t test for normally distributed contin-
uous variables, andMann-WhitneyU test for nonnormally distrib-
uted continuous variables.

Main analyses on feasibility and acceptability were descriptive
and focused on rates. Primary and secondary efficacy outcomes
Psychosomatic Medicine, V 84 • 1041-1049 1044
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were assessed with linear mixed-effects modeling to estimate ad-
justed mean treatment difference and confidence intervals accord-
ing to intention-to-treat principles. Age, sex, completion of high
school education, site, and group by time interactionwere included
as fixed effects, and participant ID as a random effect, to analyze
changes between and within groups over time. Differences be-
tween groups in outcome measures at baseline were accounted
for by using a constrained longitudinal data analysis. Residual his-
tograms of the efficacy outcomes were assessed visually and con-
sidered to be sufficiently normally distributed, and plots of the
fitted values against the standardized residuals of the efficacy out-
comes were assessed visually to confirm homoscedasticity.

Between- and within-group effect size estimates were reported
as Cohen d calculated as adjusted mean difference (AMD) be-
tween groups divided by pooled between-group baseline standard
deviation and as predicted mean change from baseline divided by
the pooled within-group standard deviation at baseline and T1, T2,
or T3, respectively.

Statistical analyses were conducted in Stata/SE, version 16.1
(StataCorp 2019, College Station, Texas). Statistical significance was
set at p ≤ .05, two-tailed, with 95% confidence intervals reported.

RESULTS

Feasibility and Acceptability
Fifty-eight participants were enrolled in the study (Figure 1). Most
of the patients attending the two clinics during the time of enroll-
ment were not eligible because they were older than 65 years
(74%). Among eligible patients, 24% consented to participate.
The main reasons for refusal were lack of time due to work
(41%) and family obligations (20%). Of those who were enrolled
in the study, 74%, 71%, and 62% completed the T1, T2, and T3
assessment, respectively. Because of a lower dropout rate than an-
ticipated, we did not deem it necessary to reach the target of 68 par-
ticipants enrolled.

When asked which component of the study they found to be
the most useful, participants often mentioned receiving psycholog-
ical support (30%), being given information on how to improve
their lifestyle (26%), and having regular meetings (20%). Com-
mon suggestions for improvement included having group sessions
to share the experience with other participants (27%), including
additional follow-up sessions after the end of the intervention
(18%), and replacing some of the telephone calls with more
face-to-face meetings (18%).

Baseline demographics and clinical characteristics of the sam-
ple are presented in Table 1.

Primary Efficacy Outcomes

Psychological Distress and Well-Being
Participants in the WBT-lifestyle group experienced significantly
greater improvements in levels of depression (AMD = −2.1,
p = .009, d = −0.6), hostility (AMD = −2.5, p = .018, d = −0.6),
and personal growth (AMD = 3.3, p = .026, d = 0.5) at T1, com-
pared with the lifestyle-alone group. However, between-group dif-
ferences were no longer significant at T2 and T3 (Figure 2; see
Data, Supplemental Digital Content Table S2, http://links.lww.
com/PSYMED/A857, which show observed means and adjusted
between-group differences).
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FIGURE 1. CONSORT study flowchart. T2DM = type 2 diabetes mellitus; WBT = well-being therapy; ITT = intention-to-treat.

Well-Being and Lifestyle in Diabetes
No differences between groups were observed for other measures
of psychological distress and well-being at any assessment point.
Weight
No between-group differences in weight loss were observed at any
assessment point, with a statistically significant but negligible
within-group decrease in weight in both treatment groups at T1
and T2 (Figure 2; see Data, Supplemental Digital Content Tables
Psychosomatic Medicine, V 84 • 1041-1049 1045
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S2 and S3, http://links.lww.com/PSYMED/A857, which show ob-
served means and adjusted within-group change over time).

Secondary Efficacy Outcomes

Lifestyle
Although at T1, there were no differences between treatment
groups in levels of physical activity, at T2 (AMD = 1.9,
p = .013, d = 0.7) and T3 (AMD = 1.6, p = .040, d = 0.5), there
November/December 2022
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TABLE 1. Baseline Demographics and Clinical Characteristics (N = 58)

All (N = 58) WBT-Lifestyle (n = 30) Lifestyle Alone (n = 28) p

Age, mean (SD), y 55.5 (6.6) 56.1 (6.8) 54.8 (6.5) .46

Sex, n (%) .096

Female 23 (40) 15 (50) 8 (29)

Male 35 (60) 15 (50) 20 (71)

Education, n (%) .59

High school or greater 29 (50) 14 (47) 15 (54)

Lower than high school 29 (50) 16 (53) 13 (46)

Marital status, n (%) .89

In a relationship 46 (79) 24 (80) 22 (79)

Single 12 (21) 6 (20) 6 (21)

Employment status, n (%) .22

Employed 39 (67) 18 (60) 21 (75)

Unemployed 19 (33) 12 (40) 7 (25)

Accommodation status, n (%) .58

Living alone 5 (8.6) 2 (7) 3 (11)

Living with others 53 (91.4) 28 (93) 25 (89)

Diagnosis of diabetes, median (IQR), y 6 (3–12) 6 (2–12) 7 (3–13) .71

Medical comorbidities, median (IQR), no. 4 (2–5) 4 (2–6) 4 (3–5) .53

Taking insulin, n (%) 13 (22) 7 (23) 6 (21) .86

WBT = well-being therapy; SD = standard deviation; IQR = interquartile range.

ORIGINAL ARTICLE
was a greater increase in the WBT-lifestyle group compared with
the lifestyle-alone group (Figure 2; see Data, Supplemental Digital
Content Table S2, http://links.lww.com/PSYMED/A857).

No significant between-group differences were observed in
any of the diet measures considered at any assessment point.
FIGURE2. Marginal predictedmeans for select efficacy outcomes (N =
site, and education from linear mixed model with baseline means c
Psychological Well-Being Scales; CI = confidence interval.
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Physiological Parameters
Although at T1 and T2, there were no differences between treat-
ment groups in any of the physiological parameters, at T3, there
was a greater decrease in levels of triglycerides (AMD = −142.6,
p = .019, d = −1.12) in the WBT-lifestyle group compared with
58).Marginal predictedmeans reflect values adjusted for age, sex,
onstrained to be equal. SQ = Symptom Questionnaire; PWB =
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Well-Being and Lifestyle in Diabetes
the lifestyle-alone group (Figure 2; see Data, Supplemental Digital
Content Table S2, http://links.lww.com/PSYMED/A857).

No significant between-group differences were observed in
any of the other physiological parameters considered at any assess-
ment point.
DISCUSSION
This is the first study to evaluate the preliminary efficacy of com-
bining a psychological well-being intervention based on WBT (8)
with a lifestyle intervention in a clinical setting among outpatients
with type 2 diabetes and overweight or obesity.

The study was found to be both feasible and acceptable, with a
retention rate of about 70% after 10 months from the beginning of
the intervention. Low rates of retention are one of the major chal-
lenges in the treatment of obesity, with observed retention rates as
low as 20% (34). Despite these promising results, only 24% of el-
igible patients accepted to participate in the study. A common bar-
rier to both study enrollment and retention was lack of time due to
family and work constraints. A potential solution to this is
transitioning to remote intervention procedures. Previous studies
using remote interventions with participants in various medical
and nonmedical settings have reported excellent feasibility and ac-
ceptability rates (36).

Our findings indicate that combining WBTwith a lifestyle in-
tervention may bring significantly greater improvements in both
psychological distress (depression and hostility) and well-being
(personal growth) at immediate postintervention compared with
implementing a lifestyle intervention alone. It is increasingly rec-
ognized that the relationship between well-being and distress is
complex, being independent but interrelated dimensions (14).
Therefore, our findings may reflect the impact of WBTon distress
through the mediating effect of improved well-being and move-
ment toward a more euthymic state. The superiority of the
WBT-lifestyle intervention was not maintained at follow-ups be-
cause improvements in distress were also seen in the group receiv-
ing the lifestyle-alone intervention over the course of the study.
This is not surprising because it has previously been observed that
lifestyle interventions for weight loss can improve psychological
health in patients with type 2 diabetes and obesity even without
a psychological component (37). Moreover, at the 6-month
follow-up, levels of personal growth started to decrease in the
WBT-lifestyle intervention. The PWB scales used in this study
capture only some elements of euthymia, and not flexibility, con-
sistency, resilience, or excessive levels of well-being dimensions.
It is possible that assessments specifically focused on measuring
euthymia, such as the Euthymia Scale (11,38) and the Clinical In-
terview for Euthymia (10), would have been more sensitive for
capturing change.

Participants in both treatment groups experienced a statistically
significant weight loss, from baseline to postintervention, that was
sustained at follow-ups. However, effect sizes were negligible in
both treatment groups. A statistically significant and sustained
weight loss has been reported in previous studies using the small
changes approach, none of which focused exclusively on patients
with diabetes (39,40). An exploratory post hoc analysis by Lutes
et al. (40) suggested that participants with diabetes experienced
worse weight loss outcomes during a small changes intervention
compared with those without diabetes, possibly related to higher
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baseline levels of distress, which may explain the negative results
of our study.

The WBT-lifestyle intervention showed a sustained and mod-
erate effect in promoting self-reported physical activity compared
with the lifestyle-alone intervention. This is a promising finding
because, even when not associated with clinically significant
weight loss, an increase in physical activity can have several health
benefits in patients with diabetes (41). Recent studies have also
found a significant association between increased physical activity
and improvements in psychological distress and well-being, in-
cluding measures of personal growth (42). In our study, the
PWB scale of personal growth encompasses items reflecting a per-
son’s sense of improvement and motivation in making changes in
their life (29). The observed initial improvements in the dimension
of personal growth may therefore indicate an improvement in
levels of motivation that could explain the greater changes in phys-
ical activity observed in the WBT-lifestyle intervention.

Finally, greater improvements in levels of triglycerides were
observed at 12-month follow-up in the group receiving the
WBT-lifestyle intervention, with no differences between groups in
any of the other physiological parameters considered. Mixed results
are available in the literature, with some studies indicating a small or
no effect on glycemic control from psychological interventions to
reduce distress in patients with diabetes and others where better psy-
chological outcomes and increased physical activity were associated
with improved glycemic control (43,44). However, our study was
not powered to detect a significant difference between groups in
physiological parameters, and our positive findings should be
interpreted with caution because physiological data at follow-ups
were available for only a minority of the initial study sample.

Our findings need to be considered within the context of study
limitations. First, there was only a limited number of WBT ses-
sions (four) compared with the eight suggested in the manual
(8). It is possible that a more extended use of WBT, with booster
sessions during the follow-up, might have yielded more pro-
nounced and enduring gains. Second, we chose to exclude patients
older than 65 years because of possible risks associated with
weight loss in older adults (45). Moreover, older adults with diabe-
tes may have more medical complications, and we hoped that lim-
iting our recruitment to younger patients would result in a more
homogeneous sample. However, the prevalence of diabetes in-
creases with age (46), and this may limit the generalizability of
our findings. Third, the same clinical psychologist delivered both
interventions and, because of the nature of the intervention, neither
the clinical psychologist nor the participants were blinded to allo-
cation. To reduce potential bias, the clinical psychologist was
asked to follow a strict prespecified intervention protocol, and both
the assessors and the statistician were blinded to treatment alloca-
tion. Fourth, although self-reported questionnaires are important to
collect information on Patient-Reported Outcome Scales (47), the
use of observer-rated methods would have yielded a more compre-
hensive evaluation. As to perceived levels of physical activity, the
additional use of objective measures, such as those provided by ac-
celerometers, could have complemented our data and led to a more
precise estimate (48). Moreover, because of their subjective na-
ture, self-reported measuresmay be impacted by social desirability
bias, so future studies should make every effort to incorporate ob-
jective physical activity measures to corroborate subjective instru-
ments. Fifth, a number of participants had their 6- and 12-month
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follow-up assessment during COVID-19, and this may have had
an impact on their mental state and lifestyle habits. However, an
equal number of participants in each treatment group had their as-
sessments during COVID-19, and we do not believe that this im-
pacted the results. Finally, because this was a pilot trial, no adjust-
ment for multiple comparisons was made (35), so the findings
should be interpreted as preliminary.

In conclusion, the results of this study show preliminary evi-
dence that a combined well-being and lifestyle intervention can
be feasible and acceptable in the setting of an outpatient diabetes
clinic, and that a well-being component aimed at reaching a state
of euthymia may be a useful addition to a lifestyle intervention
in improving psychological outcomes and promoting healthy
changes. Lifestyle modification focused on weight reduction, in-
creased physical activity, and dietary change is advised as
first-line therapy in several disorders, yet psychological distress
and low levels of well-being are commonly observed among pa-
tients with chronic conditions and represent important obstacles
to behavioral change. It has been argued that enduring lifestyle
changes can only be achieved with a personalized approach that
targets psychological well-being. The results of this pilot trial offer
novel psychological strategies incorporating euthymia into inter-
ventions for obesity and diabetes care.
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