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Abstract Treatment-resistant depression (TRD) poses a significant societal challenge, with
gender-specific treatment gaps. In a clinical trial targeting TRD, we introduced lifestyle-based
interventions. Analyzing data from 24 men and 70 women with TRD, the current study aimed to
assess gender-related efficacy differences. Descriptive and univariate analyses unveiled varia-
tions in sociodemographic and clinical factors. Utilizing repeated measures ANOVA while control-
ling for baseline values and age, results indicated a notable gender disparity. Specifically, women
exhibited a significantly poorer progression of depressive symptoms. This underscores the need
for tailored interventions addressing gender-specific nuances in TRD treatment.
© 2024 The Authors. Published by Elsevier España, S.L.U. on behalf of Sociedad Española de Psi-
quiatría y Salud Mental. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).
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Depression has become one of the leading causes of disease-
induced disability in our society.1 Despite the existence of
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social, they fall short in providing satisfactory resolution for
all cases. Consequently, treatment-resistant depression
(TRD) cases remain prevalent.1 Hence, it is crucial to
explore alternative approaches for the treatment of TRD.
Preliminary evidence suggests that psychosocial programs
centered around promoting lifestyle improvements hold
great promise in this regard2. However, further comprehen-
sive studies are warranted to ascertain their efficacy,
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particularly in understanding their gender-specific effective-
ness for both men and women.3 Therefore, analyzing gender
disparities in the psychosocial treatment of TRD remains an
ongoing challenge, aimed at confirming whether the gender
equality in the therapeutic response is equal to that wit-
nessed in non-resistant cases.4

At the beginning of 2020, we started a clinical trial to
enhance first-line treatments by assessing the efficacy of
three lifestyle-based adjuvant interventions in participants
with TRD.5 For this reason, the present study aims to analyse
potential variations in therapeutic response based on the
gender of the participants.
Methods

Design

This study is a secondary data analysis of a three-arm prag-
matic parallel randomized controlled clinical trial (RCT).
The main goal of the RCTwas to compare the effectiveness
of the three adjuvant strategies combined with usual treat-
ment [a) Minimal Lifestyle Intervention (MLI); b) Mindful-
ness-Based Cognitive Therapy (MBCT); and c) Lifestyle
Modification Program (LMP)] in reducing depressive symp-
toms at a 12-month follow-up. Each intervention was
applied over an 8-week period. Information was gathered at
baseline (T0) and then at the intervals of 2 months (T1), 6
months (T2), and 12 months (T3). The protocol and results
were published elsewhere.5,6 The trial was registered in
ClinicalTrials.gov (NCT04428099; 11-06-2020). The current
paper addresses the secondary aim of examining the influ-
ence of gender on the therapeutic response.

Interventions

Minimal lifestyle intervention
The MLI group received individual online messages with life-
style change suggestions in addition to their usual treat-
ment. These recommendations aimed to improve depressive
symptoms by promoting actions such as maintaining a consis-
tent sleep schedule, engaging in regular physical activity,
spending time outdoors, adopting a healthy diet, and
enhancing social support.7 Treatment as usual (TAU) for all
three interventions included antidepressant medication
and/or psychotherapy based on individual preferences.

Mindfulness-based cognitive therapy
The MBCT group, in addition to TAU, received the original
eight-week MBCT protocol for depression developed by
Segal, Williams, and Teasdale.8 This adapted online format
consisted of weekly group-based sessions lasting three hours
each, spanning over eight weeks. These sessions addressed
various topics including the causes, symptoms, and course of
depression; treatment approaches for depression; attention
and mindfulness techniques.8

Lifestyle modification program
The LMP group, in addition to TAU, participated in eight
weeks of weekly group-based sessions lasting three hours
each. These sessions covered various topics including the
causes, symptoms, and course of depression; treatment
2

approaches for depression; the significance of physical exer-
cise for overall well-being; strategies to stay motivated in
incorporating physical exercise into daily routines; the
importance of nutrition, social support, and maintaining
healthy sleep patterns; and the role of negative rumination
and techniques to identify and address this pattern. Practi-
cal recommendations were provided on how to integrate
these suggestions into long-term habits.5,9,10

Participants

People who were at least 18 years old and who were cur-
rently experiencing major depressive disorder were invited
to participate. The inclusion and exclusion criteria are pub-
lished in the protocol5.

Procedure

Mental health workers contacted and recruited patients
diagnosed with Treatment-Resistant Depression (TRD) from
the Balearic Islands through phone calls and social media
channels. Once a participant met the eligibility criteria and
received information about the study, informed consent for
participation was obtained either in person at the Health
Research Institute of the Balearic Islands (IdISBa) or through
a web platform.

Due to the COVID-19 pandemicʼs restrictions, the three
interventions were delivered online.

Measurements

Sociodemographic information was collected using an ad-
hoc questionnaire at baseline (age, sex (female or male),
education (none, primary, secondary, or university), occupa-
tion (working or not working), marital status (with or with-
out a partner), and having children (yes or no)). Also,
clinical characteristics were collected. Specifically, if they
had any first-degree relatives (parents/children/siblings)
that have/had depression, and the number and type (none,
Selective serotonin reuptake inhibitors (SSRIs), serotonin
norepinephrine reuptake inhibitors (SNRI), other antidepres-
sants or anxiolytic) of antidepressants taken at baseline and
at the twelve-month follow-up.

The primary outcome was self-reported depressive symp-
toms using the Beck Depression Inventory-II in Spanish.11

This 21-item questionnaire asked respondents to rate the
severity of their depressive symptoms on a scale from 0 to 3.
The results are combined to produce a total score that can
range from 0 to 63. Greater depression symptom severity is
associated with higher scores. At baseline, the internal con-
sistency of the BDI-II in our sample was good, with a Cron-
bachʼs alpha of 0.85.

Statistical analyses

Descriptive analysis (frequencies and percentages for cate-
gorical variables; means and standard deviation for continu-
ous variables), and univariate analysis (one-way ANOVA and
Fisher’s exact probability test) were used to examine
between-group differences in sociodemographic and clinical
data between the two genders. General Linear Modelling
(specifically, repeated measures ANOVA) was performed to
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compare the effect of gender (man, woman) on the thera-
peutic response (measured by BDI-II). The repeated meas-
ures ANOVA was adjusted by age and intervention group.
The significance level was set at 0.05 using two-sided tests.
The analyses followed a complete case approach using IBM
SPSS Statistics software (version 25.0).
Results

A total of 94 patients were randomized at one of three arms
and were assessed at baseline. Table 1 summarizes the main
demographic and clinical characteristics of our sample, com-
paring the two genders. Most participants were middle-aged
women, who had completed secondary or university
Table 1 Demographic and clinical characteristics of the participa

Variables Men

Age, M (SD) 46
Education
None/Primary, n (%)
Secondary/University, n (%)

Living
Alone
With company

Occupation
Working, n (%)
Not working, n (%)

Marital status
With a partner, n (%)
Without a partner, n (%)
Having children, yes n (%)
First-degree relatives (parents/children/
siblings) that have/had depression, yes n (%)
N� of antidepressants taken at T0, M (SD) 1

Kind of antidepressants taken at T0, n (%)
None
SSRI
SNRI
Other antidepressants
Anxiolytic −
N� of antidepressants taken at T3, M (SD) 1

Kind of antidepressants taken at T3, n (%)
None
SSRI
SNRI
Other antidepressants
Anxiolytic −

BDI-II, M (SD)
T0
T1 19
T2 16
T3 12
T1-T0 �13
T2-T0 �15
T3-T0 �20

Note. p: p-value for the one-way ANOVA or Fisher’s exact test. Bold valu
II Self-Applied Depression Inventory; T0, Baseline assessment; T1, Po
month follow-up; SSRI, Selective serotonin reuptake inhibitor; SNRI, ser
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education, were not working and had no partner. No differ-
ences were found between both genders in terms of baseline
demographic characteristics and clinical variables. However,
it is worth noting that women exhibited a higher prevalence
of first-degree relatives (parents/children/siblings) with a
history of depression.

As shown in Fig. 1, significant between-group differences
were observed for depressive symptoms after controlling for
the intervention group and age. Mauchlyʼs test indicated
that sphericity could be assumed, x2(5) = 8.76, p = 0.119.
The results show that there was a significant effect of gen-
der on depressive symptoms [F(3, 47) = 5.780, p = 0.002; ƞ2

= 0.270]. These results suggested that being a woman was
significantly related to a worse therapeutic response. This
association implies a large effect size.
nts according to gender.

(n = 24) Women (n = 70) p

.71 (14.64) 48.64 (12.54) 0.534

3 (12.5) 16 (22.9) 0.382
21 (87.5) 54 (77.1)

6 (25) 14 (20) 0.578
18(5) 56 (80)

5 (20.8) 20 (28.6) 0.594
19 (79.2) 48 (68.6)

5 (20.8) 23 (32.9) 0.308
19 (79.2) 46 (65.7)
14 (58.3) 42 (60) 1.000
10 (41.7) 49 (70) 0.016

.96 (1.04) 1.97 (1.25) 0.963

3 (12.5) 10 (14.3) 0.321
4 (16.7) 18 (25.7)
8 (33.3) 13 (18.6)
9 (37.5) 22 (31.4)

7 (10.0)
.75 (1.07) 2.21 (1.28) 0.115

1 (7.1) 8 (19.5) 0.324
1 (7.1) 8 (19.5)
5 (20.8) 9 (22.0)
7 (29.2) 12 (29.3)

4 (9.8)

35 (11.20) 35.25 (11.02) 0.925
.81 (14.34) 20.73 (11.85) 0.778
.41 (11.68) 20.47 (14.49) 0.302
.64 (11.09) 23.18 (15.59) 0.023
.62 (11.80) �13.63 (11.87) 0.996
.41 (14.05) �14.16 (13.94) 0.754
.35 (13.94) �11.04 (14.05) 0.035

es denote statistical significance at the p < 0.05 level. BDI-II, Beck
st-intervention assessment; T2, Six-month follow-up; T3, Twelve-
otonin norepinephrine reuptake inhibitor.



Fig. 1 Estimated Marginal Means of BDI-II.
Note. * p < 0.05 between men and women. Statistics used: Repeated measures ANOVA adjusted by age and intervention group.
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Discussion

The objective of this study was to examine gender-specific
differences in the therapeutic response to three adjunct
interventions aimed at reducing depressive symptoms during
the early phase of the COVID-19 pandemic. Initially, no dis-
parities were observed between men and women in terms of
therapeutic outcomes during the initial two months of
implementing the interventions. However, during the fol-
low-up assessments at 6 and 12 months, men exhibited a
continued improvement in therapeutic response, while
women did not show a similar trend (Fig. 1). Noteworthy is
the notable difference in the reduction of psychological sup-
port, a consequence of the studyʼs design. This discrepancy
in support may partly account for the observed gender dis-
parity, although other factors such as differential adherence
to program recommendations by men cannot be disre-
garded. Unfortunately, we were unable to monitor partici-
pant compliance during this period, preventing us from
testing this hypothesis. It is crucial to explore why sustained
and substantial psychological support was essential for fos-
tering therapeutic response in women but not in men. On
the one hand, one possible explanation may be attributed to
the inherent discriminatory gender roles that women often
bear, resulting in greater burdens and family responsibili-
ties, among other factors.12 Thus, it is coherent to think
that the greater vulnerability of women to depression gener-
ated by their discriminatory psychosocial role needs to be
4

compensated with greater psychological support to attain a
comparable antidepressant response to that of men. More-
over, it is reasonable to posit that the unfavorable social cir-
cumstances experienced by women may have posed
challenges in adhering to the therapeutic programʼs recom-
mendations aimed at enhancing their lifestyles. On the other
hand, itʼs plausible that biological dissimilarities existed
between men and women in this specific sample, attribut-
able to varying proportions of first-degree relatives with
affective disorders. Such differences may elucidate a poorer
prognosis independent of gender role distinctions.

It is noteworthy that this study was conducted in the
midst of the COVID-19 pandemic. First, the differential
impact of factors such as access to visits and changes in
pharmacological treatment for men and women warrants
further study. Second, it is possible that women necessitate
greater social activity than men to regulate their emo-
tions.13 Consequently, in circumstances conducive to social
distancing, such as a pandemic, women may encounter
heightened susceptibility to depression. This phenomenon
could elucidate the inferior outcomes observed among
women in our experimental setting, particularly in instances
where the social support facilitated by the protocol was sig-
nificantly diminished. In general, research conducted during
this time has consistently indicated a controversial gender
effect on mental health.14 Generally, women have exhibited
higher levels of depressive symptoms resulting from the
impact of quarantine measures compared to men.15 Despite



The European Journal of Psychiatry 38 (2024) 100254
consensus on women facing a heavier burden due to societal
norms and gender disparities, especially in adulthood, this
study emphasizes the positive impact of social support inter-
ventions. Acknowledging this, it’s crucial for research and
clinical practice to address gendered norms, mitigating
biases in healthcare. By recognizing these nuances, health-
care professionals can deliver equitable care, fostering sat-
isfaction in caregiving for both men and women.

Therefore, there is a pressing need to improve clinical trial
designs by incorporating gender analysis as a primary focus.
Implementing such an approach in the future would enhance
the potential for providing women with depression a tailored
treatment that could significantly improve outcomes.

Strengths

This study adds to the body of evidence that there are differ-
ences between men and women regarding the evolution of
depression after an intervention carried out during the COVID-
19 pandemic. We had a homogeneous sample of participants
suffering from TRD, as well as a prospective design with vari-
ous active groups and time points. This fact has allowed us to
make exploratory contributions to this field of study.
Limitations

Because this is an exploratory secondary data analysis of an RCT,
there were no sample size estimates or p-value adjustments
made. Future researchwill require a larger sample size to inves-
tigate these research questions. Furthermore, the measure-
ment instruments relied on self-report, which may be
influenced by social desirability. Finally, the study was con-
ducted online during the COVID-19 pandemic, so these research
questions should be investigated in different contexts.

Because this is an exploratory secondary data analysis of
an RCT, there were no sample size estimates or p-value
adjustments made. Additionally, the study is limited by the
comparatively smaller sample size of males compared to
females, potentially impacting the generalizability of our
findings and necessitating careful interpretation of gender-
specific differences observed. Moreover, comprehensive
information on potential explanatory variables, such as
adherence to interventions and social support, as well as
other confounding factors that could have influenced the
observed disparities between male and female groups, was
not collected. Future research endeavors will necessitate
larger sample sizes to adequately investigate these research
questions. Furthermore, the reliance on self-report mea-
surement instruments introduces the possibility of social
desirability bias. Lastly, itʼs worth noting that the study was
conducted online during the COVID-19 pandemic, suggesting
the importance of replicating these investigations in diverse
contexts.
Conclusions

Our data indicate a less favorable prognosis for women in
terms of therapeutic response in the context of treatment-
resistant depression following lifestyle-based interventions.
Nevertheless, our findings also suggest the potential benefit
5

of increased psychological support in mitigating this circum-
stance.
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