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A B S T R A C T   

Background: The high prevalence of depression is partly attributable to the poor response of patients to first-line 
antidepressants. Multimodal programs that promote a healthy lifestyle are successful in treating depression when 
used as a complementary therapy, but their medium- and long-term benefits have not been demonstrated for 
patients with treatment-resistant depression (TRD). The main aim of this study was to compare the effectiveness 
of a lifestyle modification program (LMP) with mindfulness-based cognitive therapy (MBCT) and a placebo- 
control (written suggestions for lifestyle changes) in Spanish patients with TRD. 
Methods: This controlled clinical trial randomized 94 patients with TRD into 3 arms. The primary outcome was 
the Beck Depression Inventory-II (BDI-II) score at baseline, 2, 6 and 12 months. The secondary outcomes were 
changes in scores that evaluated quality-of-life, adherence to the Mediterranean diet, physical activity, and social 
support. 
Results: Relative to the placebo group, the LMP and MBCT groups had significantly better quality of life (p =
0.017; p = 0.027), and the LMP group had significantly better adherence to the Mediterranean diet (p<0.001) 
and reduced use of antidepressants (p = 0.036). However, the three groups showed no significant differences in 
BDI-II score. 
Limitations: Only about half of the planned 180 patients were recruited, in part due to the COVID-19 pandemic. 
Conclusions: There was no evidence that the LMP treatment significantly reduced symptoms of depression relative 
to the other groups during the COVID-19 lockdown.   

1. Introduction 

Recent estimates indicated that about 186 million people worldwide 

live with major depressive disorder (MDD) (Global Health Data Ex-
change, 2021). Many of these patients have poor prognoses because of 
difficulties in diagnosis, limited access to effective treatments, and 
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unsatisfactory responses to first-line antidepressants (Silverman et al., 
2015; Hidaka, 2012; Mueller et al.,1996). In particular, there is evidence 
that more than one-third of patients with MDD do not respond to con-
ventional antidepressants and do not achieve lasting remission (Malhi 
et al., 2020; Rush et al., 2006; Silverman et al., 2015; Voineskos et al., 
2020). It is likely that many of these patients would benefit from psy-
chosocial treatments that have proven effectiveness (Ijaz et al., 2018; 
Lopresti et al., 2013; Sarris et al., 2014). 

MDD is usually considered treatment-resistant depression (TRD) 
when treatments with at least two antidepressants have been unsuc-
cessful (Conway et al., 2017a; Brown et al., 2019; Daly et al., 2018; Rush 
et al., 2006; Schosser et al., 2012). Nevertheless, researchers have pro-
posed more than 100 different definitions of TRD (Brown et al., 2019), 
indicating a lack of consensus on what constitutes TRD (Conway et al., 
2017b; Brown et al., 2019; Gaynes et al., 2020). 

To address the enormous individual and public health burden of 
MDD, there is a need for new, effective, well tolerated, and safe alter-
native treatments (Pérez-Sola et al., 2021). MDD has a complex etiology 
and is a multifactorial disease; hence, a variety of lifestyle factors may 
affect its development and progression, as well as the efficacy of 
different treatments (Gómez-Gómez et al., 2020; Haapasalo et al., 2018; 
Lopresti et al., 2013; Sarris et al., 2014). There is compelling evidence 
that a variety of lifestyle factors may protect against a depressive mood 
(Gómez-Juanes et al., 2017; Sarris et al., 2020; Wang et al., 2021). For 
example, encouraging patients to adopt lifestyle changes may be an 
effective approach for managing and treating depression (Goracci et al., 
2016; Sarris et al., 2014). 

Lifestyle medicine (LM), which encourages patients to make changes 
in their lifestyle, has emerged as an approach for managing numerous 
health problems (Egger et al., 2009). LM combines environmental, 
behavioral, and psychological principles with a therapeutic and pre-
ventive approach to improve physical and emotional well-being. Diet, 
physical activity, and sleep are the major targets of these interventions 
(Egger et al., 2009; Sarris et al., 2014). Previous reviews found that diet, 
exercise, and social interaction were the three primary lifestyle factors 
that affected the course of TRD (Lopresti et al., 2013). Some other 
studies emphasized the importance of sleep, sun exposure (García-Toro 
et al., 2012; Serrano Ripoll et al., 2015), and stress management (Wong 
et al., 2021). 

Some evidence suggests that a LM intervention that focuses on a 
single factor could be effective for patients with MDD (Gómez-Gómez 
et al., 2020). Other studies used LM interventions that targeted multiple 
factors, based on the assumption that different lifestyle factors may 
interact (Hidaka, 2012; Sarris et al., 2014). A recent meta-analysis re-
ported that multi-component LM interventions appeared to be effective 
in reducing MDD symptoms in the short-term (Gómez-Gómez et al., 
2020; Wong et al., 2021). Nevertheless, controversy remains regarding 
the long-term efficacy of these multi-component lifestyle programs, 
mostly related to difficulties in maintaining patient adherence (Castro 
et al., 2021; Serrano Ripoll et al., 2015; Wong et al., 2021). Conse-
quently, some researchers suggested the importance of increasing pa-
tient support and encouraging patient commitment and motivation to 
make behavioral changes, such as through of group psychotherapy 
(Serrano Ripoll et al., 2015). A multi-component program that considers 
these many issues could help patients with TRD, but studies using LM 
interventions have heretofore only examined the impact of certain 
specific lifestyle changes on patients with TRD (Mota-Pereira et al., 
2011). 

More research is needed to evaluate the feasibility and efficacy of LM 
interventions that address multiple lifestyle factors in patients with 
MDD, and to assess their short and long-term impacts. Well-controlled 
trials that control for bias are needed to examine this topic, because 
the placebo effect can be significant in patients with MDD and TRD 
(Jones et al., 2021). For instance, some studies on treatments for MDD 
used patients on a waiting list as a control group, which can lead to bias 
that favors the intervention group (Leichsenring et al., 2022). 

Additionally, when evaluating a novel psychotherapeutic intervention, a 
comparison with a previously established intervention is often recom-
mended. To make such a comparison, however, it is crucial to avoid 
biases by using interventions that have similar formats, sessions with 
similar durations, and similar prescriptions for daily tasks outside the 
therapy sessions. Mindfulness-based cognitive therapy (MBCT) is an 
intervention with a format similar to multi-component LM programs, 
and has a well-established effect on preventing new episodes of recur-
rent depression (McCartney et al., 2021). MBCT has also shown to be 
effective during episodes of MDD, even in patients with TRD (Clad-
der-Micus et al., 2018; Eisendrath et al., 2016; Foroughi et al., 2020). 

The effect of the COVID-19 pandemic on mental health is mostly 
unknown, but it is likely to have had deleterious effects, at least in part 
because it greatly disrupted the lifestyles of so many people (Cerver-
a-Martínez et al., 2021). The psychological impact of quarantine can be 
substantial and long-lasting (S. K. Brooks et al., 2020). Studies have 
found associations between the COVID-19 pandemic and increased 
prevalences of anxiety and depression (Huang et al., 2020) and 
depressive disorders (Santomauro et al., 2021). The COVID-19 
pandemic led to changes in health care, including mental health care. 
In particular, there was a shift toward remote care because of lock-
downs, and many patients received psychological therapies using a 
computer, tablet, or smart phone for management of depression, sub-
jective well-being, and other conditions (Fischer et al., 2020). Recent 
meta-analyses concluded that several evidence-based psychological 
non-face-to-face treatments were effective for treatment of depression 
(Andersson and Cuijpers, 2009; Andrews et al., 2010; Castro et al., 
2020), although self-guided multi-component online interventions 
appear to be less effective than standard in-person therapies (Fischer 
et al., 2020). In addition, guided online interventions appear to be more 
effective than self-guided online interventions (Fischer et al., 2020). 

The main objective of the present study of patients with TRD was to 
compare the effectiveness of a lifestyle modification program (LMP) 
with MBCT and with a placebo treatment (written recommendations for 
a healthy lifestyle). The primary hypothesis was that patients random-
ized to the LMP group would show greater improvement in a clinical 
measure of depression than those in the placebo group, and no less 
improvement than those in the MBCT group. The secondary hypotheses 
are that measures of quality-of-life and healthy lifestyle (diet, physical 
activity, social support) in the LMP group would be higher than those in 
the placebo-control group, and no less than those in the MBCT group. 

2. Materials and methods 

2.1. Study design 

This study was a pragmatic, parallel, randomized, and controlled 
clinical trial with three treatment arms: Placebo-control (placebo), 
Mindfulness-Based Cognitive Therapy (MBCT), and Lifestyle Modifica-
tion Program (LMP). Each intervention was administered for 8 weeks. 
Data were collected at baseline (T0), and at 2 months (T1), 6 months 
(T2), and 12 months (T3). The details of the main study methods and 
procedures were published previously (Navarro et al., 2020). 

This study was registered at ClinicalTrials.gov (NCT04428099; 11/ 
6/2020). Ethical approval was provided by the Research Ethics Com-
mittee of the Balearic Islands (IB3925/19PI; 29–5–2019). The study 
design was developed in accordance with the Helsinki Declaration. All 
participants provided written informed consent for participation after 
receiving comprehensive explanations of the study protocol. 

2.2. Participants and procedures 

Patients from the Balearic Islands diagnosed with an episode of TRD 
were recruited by mental health workers by phone and using social 
media. After a participant was deemed eligible and provided with in-
formation about the study, informed consent for participation was 
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obtained either in person at Health Research Institute of the Balearic 
Islands (IdISBa) or using a web platform. Because the COVID pandemic 
had been declared, a psychologist administered the baseline question-
naires by phone. Each eligible patient was randomly allocated in a 1:1:1 
ratio to one of three groups (placebo, MBCT, or LMP). Randomization 
was concealed using a computer-generated random assignment 
sequence. Each intervention was implemented remotely using an online 
platform due to the COVID-19 pandemic. Recruitment started on 
January 22, 2020 and ended on February 8, 2021. All interventions were 
free-of-charge to the patients. 

2.3. Inclusion and exclusion criteria 

The inclusion criteria were age ≥18 years-old; diagnosis of an 
episode of TRD, defined by MDD based on DSM-5, the Mini- 
International Neuropsychiatric Interview (MINI) criteria, and at least 
two failures or refusals of treatment using a psychopharmacological 
treatment; previous care by a psychologist or psychiatrist for at least 1 
month; sufficient physical ability and cognitive aptitude to understand 
and participate in the study; and access to technologies and knowledge 
needed to engage in online videoconferences at home. 

The exclusion criteria were inability to speak the Spanish language; 
presence of another disease that affects the central nervous system (e.g., 
organic brain pathology, traumatic brain injury, or dementia); another 
psychiatric diagnosis or severe psychiatric illness by MINI criteria (e.g., 
substance dependence or abuse, history of schizophrenia or other psy-
chotic disorders, eating disorders, severe anxiety or a severe personality 
disorder); presence of a serious or uncontrolled medical, infectious, or 
degenerative illness that may interfere with the affective symptoms; 
presence of delirium or hallucinations; pregnancy or breast-feeding; 
high risk of suicide; and presence of any medical, psychological, or so-
cial condition that could seriously interfere with participation in the 
study. 

2.4. Sample size 

A 17% reduction in the Beck Depression Inventory-II (BDI-II) score 
(Beck et al., 1996) is considered clinically relevant (Button et al., 2015). 
Based on our previous study (García-Toro et al., 2012), the statistical 
power was calculated so that a reduction of 6 points or more in the BDI-II 
score at the 12-month follow-up could be detected. Considering a 
dropout rate of 25%, α risk of 0.05, and β risk of 0.15 in a bilateral 
comparison, 60 subjects were required for each group. Thus, the total 
required sample size was estimated to be 180. 

2.5. Intervention 

Each participant received treatment as usual (TAU) prescribed by the 
mental health team. The LMP consisted of treatments prescribed by the 
mental health team, written suggestions for lifestyle changes, and an 8- 
week lifestyle promotion program. The MBCT consisted of treatment 
prescribed by the mental health team, written suggestions for lifestyle 
changes, and an 8-week on-line MBCT program. The placebo treatment 
prescribed by the mental health team consisted of written suggestions 
for lifestyle changes. 

All therapists were trained mental health experts who reviewed pa-
tient engagement and provided one-to-one support online or by chat, 
and less frequently by telephone calls. The psychologist was certified as 
an MBCT instructor, and the nurse was trained in mindfulness-based 
programs. Both had training and experience in applying lifestyle-based 
programs to patients with mental disorders. If either one detected 
signs that a patient’s mental state deteriorated during the intervention, 
they coordinated a telephone-based assessment if necessary, and the 
research team determined the approach to be used. 

2.8. Measures and study outcomes 

Four trained psychologists administered the MINI (Ferrando et al., 
2000) by telephone to ensure that all enrolled patients met the inclusion 
criteria. 

At baseline, demographic and clinical variables were obtained by 
telephone interview. At baseline and at the 12-month follow-up, data on 
psychopharmacological prescriptions were collected. Several self- 
reporting instruments (see below) were administered at four time 
points (T0, T1, T2, T3). The follow-up was completed on March 22, 
2022. 

Primary Outcome: 
The primary outcome was depression severity, as determined by the 

BDI-II (Beck et al., 1996). This is a self-reporting instrument that mea-
sures the severity of depression using 21 multiple-choice questions, with 
each answer scored from 0 to 3. Previous research validated the reli-
ability of the Spanish version of the BDI-II, with Cronbach’s alpha of 
0.89 (Sanz, 2005). 

Secondary outcomes: 
There were four secondary outcomes, each based on measurements 

at 12 months (T3). 
The three-level European quality-of-life 5 dimension questionnaire 

(EQ-5D-3 L) was used to measure health-related quality-of-life (Brooks 
et al., 1996). In this test, a patient marks a point on a line (visual 
analogue scale, VAS) that best reflects a personal assessment of his/her 
current global health status (Badia et al., 1999).This VAS is a quantita-
tive health outcome measure that reflects the patient’s own judgment. 
Cronbach’s alpha coefficient for this scale indicated satisfactory reli-
ability in some disease-specific populations (Brooks et al., 1996; Badia 
et al., 1999). 

The 14-item Mediterranean diet adherence screener (MEDAS), which 
was developed by the PREDIMED study group (Martínez-González et al., 
2010), was used to measure adherence to the Mediterranean diet. The 
total score ranges from 0 to 14, with a higher score indicating better 
adherence (Schröder et al., 2011). 

The international physical activity questionnaire-short form (IPAQ- 
SF) was used to measure physical activity (Kim et al., 2013).This scale 
assesses the level of habitual physical activity during the previous 7 
days. It has 7 items, and activity is rated at 4 levels (vigorous intensity, 
moderate intensity, walking, and sitting). The validated Spanish lan-
guage version was used (Roman-Viñas et al., 2010). 

The medical outcomes study social support survey (MOS-SS) (Sher-
bourne and Stewart, 1991) was used to measure social support. This self- 
reporting instrument has 4 subscales (emotional/informational, 
tangible, affectionate, and positive social interaction) that indicate 
overall functional social support. The validated Spanish language 
version was used (Revilla Ahumada et al., 2005). 

2.9. Statistical analysis 

All statistical analyses were performed using SPSS version 26 (SPSS/ 
IBM, Chicago, IL, USA) according to a predefined analysis plan (Navarro 
et al., 2020). 

Per protocol (PP) analysis and intention to treat (ITT) analysis were 
used to analyze clinical outcomes. All results were reported in accor-
dance with the Consolidated Standards of Reporting Trials (CONSORT) 
guidelines extension for cluster trials (Campbell et al., 2012). 

The effectiveness of the intervention on depression symptoms (BDI- 
II) was assessed using a general linear model (ANOVA) for continuous 
measures at 2, 6, and 12 months. A sensitivity analysis was performed in 
55 patients who had TRD based on more restrictive diagnostic criteria; 
specifically, these patients were treated by a psychiatrist and/or psy-
chologist for at least 2 months, had tried two antidepressants from 
different pharmacological groups for at least one month each, and had 
used the maximum tolerated dose of each drug within the therapeutic 
range (Conway et al., 2017; Voineskos et al., 2020). 
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Multiple imputations were used for the main analysis, because this 
method generally provides less biased estimates of an effect than a 
complete case analysis. Missing outcomes were accounted for using 
multiple imputation with a chained equation (White et al., 2011). 

3. Results 

3.1. Patient characteristics 

Ninety-four eligible patients were included in this study, fewer than 
planned because of difficulties in recruitment during the COVID-19 
pandemic (Fig. 1, Table 1). Thirty-four patients were randomly allo-
cated to the LMP group, 29 to the MBCT group, and 31 to the placebo 
group. Most patients were female (74.5%) and the average age was 
48.15 years (SD = 13.05, range: 20–75 years). A total of 34% were 
single, 53.2% had a secondary education, and 26.6% had paid 
employment. Fifty-nine patients (62.8%) reported a family history of 
depression. The mean duration of the depressive episode was 10 months, 
and all patients were initially treated in primary health care and there 
were also treated by a psychologist or psychiatrist for at least 1 month. 

A total of 94 patients were initially randomized (T0), 73 patients 
(77.65%) completed the evaluation at 8 weeks (T1), 66 patients 
(90.41%) completed the evaluation at 6 months (T2), and 59 (89.39%) 

completed the evaluation at 12 months (T3). Thus, 35 patients (37.3%) 
were lost during follow-up. 

The session attendance rate was 79.3% in the LMP group and 66.81% 
in the MBCT group. There were no relevant adverse effects or significant 
safety issues attributable to the interventions, and no patients were 
excluded due to a worsening of depressive symptoms. 

3.2. Primary outcome 

The PP analysis and ITT analysis indicated the three groups had no 
statistically significant differences in mean BDI-II scores at 2 months, 6 
months, or 12 months (Table 2). 

Analysis of the severity of depression symptoms (mean BDI-II score) 
showed that each group had severe depression at study onset, with the 
severity declining over time (Fig. 2). This decline was 16.8 points in the 
LMP group, 15.96 points in the MBCT group, and 13.07 points in pla-
cebo group. Pairwise comparisons of these groups at each time point 
indicated no statistically significant differences. 

3.3. Secondary outcomes 

The results for secondary outcomes using a PP analysis with adjust-
ment for baseline data showed that the LMP group (P = 0.017) and 

Fig. 1. CONSORT flow diagram.  
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MBCT group (P = 0.027) had higher EQ-5D-3 L scores than the placebo 
group at 12 months (Table 2). However, these differences were not 
significant in the ITT analysis (both P > 0.05). In addition, the PP 
analysis indicated that the LMP group had a higher MEDAS score than 
the placebo group at 12 months (P < 0.001), but there was only a ten-
dency for significance in the ITT analysis (P = 0.082). The two groups 
did not differ significantly from the placebo group in IPAQ-SF score or 
MOS-SS score in the PP analysis and ITT analysis (all P > 0.05). 

Analysis of antidepressant prescriptions (data not shown) showed 
that 3 patients in the LMP group increased their doses and 21 did not, 7 
patients in the placebo group increased their doses and 7 did not, and 6 
patients in the MBCT group increased their doses and 10 did not. These 
differences were statistically significant (x2: 6.63; df: 2; P = 0.036). 

The sensitivity analysis with 55 patients who had TRD based on more 
restrictive criteria showed similar results (data not shown). 

4. Discussion 

The present study found that TRD patients in the placebo, MBCT, and 
LMP groups all experienced declines in depressive symptoms from 
baseline, but there were no significant differences between groups. This 

Table 1 
Baseline sociodemographic and clinical characteristics of the study populationa.   

Total (n 
¼ 94) 

Placebo (n 
¼ 31) 

LMP 
(n ¼ 34) 

MBCT 
(n ¼ 29) 

Age, mean (SD) in years 48.15 
(13.055) 

47.84 
(11.978) 

45.47 
(13.150) 

51.62 
(13.684) 

Sex, n (%) 
Male 24 (25) 9 (9.6) 11 (11.7) 4 (4.3) 
Female 70 (75) 22 (23.4) 23 (24.5) 25 (26.6) 
Family status, n (%) 
Single 32 (34) 12 (12.8) 11 (11.7) 9 (9.6) 
Married 16 (17) 3 (3.2) 7 (7.4) 6 (6.4) 
Divorced 23 (24.4) 7 (7.4) 5 (5.3) 11 (11.7) 
Widowed 4 (4.2) 1 (1.1) 2 (2.1) 1 (1.1) 
Others 18 (19.1) 7 (7.4) 9 (9.5) 2 (2.1) 
Educational level, n (%) 
None 6 (6.4) 2 (2.1) 0 (0) 4 (4.3) 
Primary 13 (13.8) 4 (4.3) 4 (4.3) 5 (5.3) 
Secondary 50 (53.2) 15 (16) 20 (21.3) 15 (16) 
University 25 (26.6) 10 (10.6) 10 (10.6) 5 (5.3) 
Work Status, n (%) 
Not working 46 (48.9) 14(14.9) 17(18.1) 15 (16) 
Working 25 (27.2) 8 (8.5) 11(11.7) 6(6.4) 
Sick leave 23 (25) 9 (9.6) 6(6.4) 8 (8.5) 
Family history of depression, n (%) 
Yes 59 (62.8) 17 (18.1) 23 (24.5) 19 (20.2) 
No 35 (37.2) 14 (14.9) 11 (11.7) 10(10.6) 
Number of previous episodes, mean (SD)  

4.89 
(6.63) 

3.42 (2.14) 5.72 
(5.58) 

5.43 
(10.38) 

Length of current episode, mean (SD) in weeks  
43.28 
(36.65) 

51.93 
(39.28) 

39.17 
(34.19) 

38.38 
(36.03) 

Age at onset of depression, mean (SD) in years  
27.2 
(12.56) 

28.47 
(11.73) 

24 (12.49) 29.11 
(13.26) 

Baseline BDI-II score, mean (SD)  
34.90 
(11.27) 

37.26 
(11.50) 

33.03 
(10.56) 

34.59 
(11.76) 

Antidepressant type, n 
SSRI 38 7 17 14 
SNRI 39 13 11 15 
Other antidepressant 36 11 15 10 
Anxiolytic 50 16 18 16 
Other 

psychopharmacology 
agent 

23 7 10 6  

a Results are for all 94 enrolled patients except “Number of episodes” (n = 74), 
“Length of current episode” (n = 85), and “Age at onset of depression” (n = 90). 

Abbreviations: BDI-II, Beck Depression Inventory II; SSRI, selective seroto-
nin uptake inhibitor; SNRI, serotonin and norepinephrine reuptake inhibitor. 
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result differs from a previous study which showed that a similar online 
lifestyle intervention significantly reduced non-resistant MDD compared 
with a control group (Meyer et al., 2009). Although the inter-group 
differences in the present work were not significant, all changes in 
depression were in the direction we hypothesized and were clinically 
relevant. 

As hypothesized, our PP analysis showed that health-related quality- 
of-life was significantly greater in the LMP and MBCT groups than the 
placebo group at 12 months, in accordance with similar studies (Mon-
tero-Marín et al., 2016). These findings showed that both of these 
treatments could be effective in improving the long-term quality-of-life 
of patients with TRD, and thus contribute to a reduced burden of 
suffering and disability in these patients (Gili et al., 2020). 

The LMP group also showed increased adherence to the Mediterra-
nean diet relative to the placebo group at 12 months. Previous research 
suggested a beneficial effect of an intervention that targets diet in pa-
tients with depression, although some studies reported discordant re-
sults, possibly because of the clinical heterogeneity of depression 
(Sánchez-Villegas et al., 2013; Wardle et al., 2000; Vreijiling et al., 
2021). Our results indicated no significant differences between the 
groups in physical activity, perhaps reflecting poor compliance. Other 
studies showed the efficacy of mild or moderate aerobic exercise for 
patients with MDD, but used closer monitoring of patients to improve 
compliance (Dunn et al., 2005). Furthermore, our results are similar to 
those obtained in a randomized-controlled trial of physical activity in 
MDD, which found a non-significant effect of exercise that was attrib-
uted to a very low effect size (Kruisdijk et al., 2019). Our LMP program 
also had no impact on the perception of social support. Taken together, 
we believe that our LMP program would have been more effective if we 
had taken more measures to improve patient adherence (Castro et al., 
2021). 

Patient adherence is a major issue during treatment for depression 
(Pampallona et al., 2002). In the present study, only 63% of participants 
completed assessments at the final time-point, and only 46% completed 
all 8 sessions. These percentages are slightly higher than reported in 
some previous systematic reviews and meta-analyses, which showed 
only about 53% of enrolled patients had adequate adherence to lifestyle 
interventions (Castro et al., 2021). Adherence to our interventions was 
most likely adversely affected by the COVID-19 pandemic. Hence, our 
study suggests that it may be necessary to more rigorously ensure patient 

adherence to obtain results similar to those of other studies that exam-
ined non-resistant depression (Lopresti et al., 2013; Sarris et al., 2014). 

We initially planned to perform this study using face-to-face in-
terventions, but restrictions imposed during the COVID-19 pandemic 
made us change to an online format, which likely influenced our results. 
It is possible that confinement to the home reduced patient adherence to 
the lifestyle interventions. Given the uniqueness of the COVID-19 
pandemic, no previous studies were performed under these conditions, 
thus preventing comparisons of our results with previous studies. Due to 
the pandemic, our options in February 2020 were to halt the study with 
some patients already recruited and confined, or to administer the study 
online. We chose the second option because there were some interesting 
precedents regarding the feasibility of administering mindfulness and 
lifestyle interventions online (Gili et al., 2020). However, we acknowl-
edge that the exceptional conditions in which the study was performed 
likely affected the results, for example by reducing patient adherence. 
Importantly, the COVID-19 pandemic prevented recruitment of the 
intended 180 patients. 

We previously mentioned the lack of consensus regarding the diag-
nostic criteria for TRD (Conway et al., 2017). Therefore, we chose "soft" 
diagnostic criteria that would allow us to enroll more patients, because 
patient enrollment during the pandemic was very difficult. However, we 
did a sub-group analysis using more rigorous diagnostic criteria for TRD, 
and the results also showed had no significant differences among the 
three groups. 

Successful treatment of TRD may require different biomedical 
methods, such as combinations of psychopharmacological agents, brain 
neurostimulation techniques, and even powerful new drugs such as 
ketamine (Capuzzi et al., 2021; Nuñez et al., 2022). However, these 
treatments can have problems of acceptance, tolerance, and safety, and 
there is also the problem of maintaining long-term efficacy (Eduardo 
et al., 2022). Given that some previous studies of psychosocial in-
terventions in some TRD patients have reported efficacy with good 
tolerance and safety, we believe non-pharmacological interventions 
should be considered for suitable patients (Ijaz et al., 2018). Neverthe-
less, our results showed no clear benefit of a multimodal LMP as an 
adjuvant treatment for patients with TRD in the context of a pandemic 
with lockdowns. Adjuvant lifestyle modification programs for TRD 
should be tested face-to-face in routine clinical practice to clarify 
whether this type of adjuvant therapy has beneficial and long-term 

Fig. 2. Changes over time in the mean BDI-II score in the three groups. Means are from all participants who completed the questionnaire at each time.  
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effects in these specific patients. Extending the duration of LMP to more 
than two months could improve treatment efficacy. 

4.1. Limitations 

The present study had some limitations. First, because of the COVID- 
19 pandemic, our sample size was smaller than originally planned 
(Navarro et al., 2020) and was also smaller than that used in similar 
previous studies (Meyer et al., 2009). Replicating our analyses in a larger 
sample is therefore necessary. Second, as discussed above, it is likely 
that the COVID-19 pandemic adversely affected engagement in physical 
exercise, social activities, and other activities. It also seems likely that 
the COVID-19 pandemic influenced the evolution of depressive symp-
tomatology, perhaps by increasing patient anxiety and uncertainty. In 
addition, we had to change the modality of the intervention from 
face-to-face to online, therefore the findings may not be generalisable, 
compromising external validity. Finally, the online modality may have 
made it difficult for older people to participate because they are less 
familiar with new technologies, which may have introduced a bias. 
Notwithstanding, the mean age (48.15±13.05 years) was similar to that 
of previous studies with face-to-face recruitment and intervention 
(Garcia-Toro, 2012; Serrano-Ripoll, 2015). 

5. Conclusions 

The results of the present study of patients with TRD showed that the 
group which received LMP as an adjunctive online program did not 
achieve a better outcome in terms of depressive symptoms than the 
MBCT or placebo groups. However, the results of our PP analysis showed 
that the LMP group had improved adherence to the Mediterranean diet 
and better quality-of-life at 12 months, and also used lower doses of 
antidepressants. However, the COVID-19 pandemic likely influenced 
our results, making it necessary to reexamine this topic in the absence of 
a pandemic lockdown. 
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changes and mental health during the COVID-19 pandemic: a repeated, cross- 
sectional web survey. J. Affect. Disord. 295, 173–182. https://doi.org/10.1016/J. 
JAD.2021.08.020. 

Cladder-Micus, M.B., Speckens, A.E.M., Vrijsen, J.N.T., Donders, A.R., Becker, E.S., 
Spijker, J., 2018. Mindfulness-based cognitive therapy for patients with chronic, 
treatment-resistant depression: a pragmatic randomized controlled trial. Depress. 
Anxiety 35 (10), 914–924. https://doi.org/10.1002/da.22788. 

Conway, C.R., George, M.S., Sackeim, H.A., 2017a. Defining treatment-resistant 
depression: reply. JAMA Psychiatry 74 (7), 759. https://doi.org/10.1001/ 
JAMAPSYCHIATRY.2017.0970. 

Conway, C.R., George, M.S., Sackeim, H.A., 2017b. Toward an evidence-based, 
operational definition of treatment-resistant depression: when enough is enough. 
JAMA Psychiatry 74 (1), 9–10. https://doi.org/10.1001/ 
JAMAPSYCHIATRY.2016.2586. 

Daly, E.J., Singh, J.B., Fedgchin, M., Cooper, K., Lim, P., Shelton, R.C., Thase, M.E., 
Winokur, A., Van Nueten, L., Manji, H., Drevets, W.C., 2018. Efficacy and safety of 
intranasal esketamine adjunctive to oral antidepressant therapy in treatment- 
resistant depression: a randomized clinical trial. JAMA Psychiatry 75 (2), 139–148. 
https://doi.org/10.1001/jamapsychiatry.2017.3739. 

Dunn, A.L., Trivedi, M.H., Kampert, J.B., Clark, C.G., Chambliss, H.O., 2005. Exercise 
treatment for depression: efficacy and dose response. Am. J. Prev. Med. 28 (1), 1–8. 
https://doi.org/10.1016/J.AMEPRE.2004.09.003. 

Eduardo, T.Q., Angela, A., Mateo, L., Melanie, L.Z., Valentina, P.F., David, C., 
Estefania, C., Natalia, R.S., Andrés, V.-.C., Angel, R.O., Juan, G., Juan, P., 2022. 
Ketamine for resistant depression: a scoping review. Actas. Esp. Psiquiatr. 50 (3), 
144–159. 

Egger, G.J., Binns, A.F., Rossner, S.R., 2009. The emergence of “lifestyle medicine” as a 
structured approach for management of chronic disease. Med. J. Australia 190 (3), 
143–145. https://doi.org/10.5694/J.1326-5377.2009.TB02317.X. 

A. Garcia et al.                                                                                                                                                                                                                                  

https://doi.org/10.1080/16506070903318960
https://doi.org/10.1371/journal.pone.0013196
https://doi.org/10.1371/journal.pone.0013196
http://refhub.elsevier.com/S0165-1781(22)00566-2/sbref0003
http://refhub.elsevier.com/S0165-1781(22)00566-2/sbref0003
http://refhub.elsevier.com/S0165-1781(22)00566-2/sbref0003
https://doi.org/10.1207/s15327752jpa6703_13
https://doi.org/10.1016/0168-8510(96)00822-6
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1177/0706743719828965
https://doi.org/10.1017/S0033291715001270
https://doi.org/10.1136/BMJ.E5661
https://doi.org/10.1136/BMJ.E5661
https://doi.org/10.3390/IJMS22179338
https://doi.org/10.1016/j.jad.2019.09.023
https://doi.org/10.3390/ijerph182413268
https://doi.org/10.1016/J.JAD.2021.08.020
https://doi.org/10.1016/J.JAD.2021.08.020
https://doi.org/10.1002/da.22788
https://doi.org/10.1001/JAMAPSYCHIATRY.2017.0970
https://doi.org/10.1001/JAMAPSYCHIATRY.2017.0970
https://doi.org/10.1001/JAMAPSYCHIATRY.2016.2586
https://doi.org/10.1001/JAMAPSYCHIATRY.2016.2586
https://doi.org/10.1001/jamapsychiatry.2017.3739
https://doi.org/10.1016/J.AMEPRE.2004.09.003
http://refhub.elsevier.com/S0165-1781(22)00566-2/sbref0020
http://refhub.elsevier.com/S0165-1781(22)00566-2/sbref0020
http://refhub.elsevier.com/S0165-1781(22)00566-2/sbref0020
http://refhub.elsevier.com/S0165-1781(22)00566-2/sbref0020
https://doi.org/10.5694/J.1326-5377.2009.TB02317.X


Psychiatry Research 319 (2023) 114975

8

Eisendrath, S.J., Gillung, E., Delucchi, K.L., Segal, Z.V., Nelson, J.C., McInnes, L.A., 
Mathalon, D.H., Feldman, M.D., 2016. A randomized controlled trial of mindfulness- 
based cognitive therapy for treatment-resistant depression. Psychother. Psychosom. 
85 (2), 99–110. https://doi.org/10.1159/000442260. 

Ferrando, L., Bobes, J., Gibert, J., 2000. MINI. Mini international neuropsychiatric 
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