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Aim: To assess the effectiveness of two interventions of knowledge transfer 
and behavior modification to improve medication adherence in patients with 
depressive disorders.

Methods: An open, multicenter, three-arm clinical trial with random allocation 
by cluster to usual care or to one of the two interventions. The intervention 
for psychiatrists (PsI) included an educational program based on a patient-
centered care model. The intervention for patients and relatives (PtI) included a 
collaborative care program plus a reminder system that works using an already 
available medication reminder application. The primary outcome was patient 
adherence to antidepressant treatment assessed through the Sidorkiewicz 
Adherence Instrument. Secondary measures were depression severity, comorbid 
anxiety and health-related quality of life. Mixed regression models with repeated 
measures were used for data analysis.

Results: Ten psychiatrists and 150 patients diagnosed with depressive disorder 
from eight Community Mental Health Units in the Canary Islands (Spain) were 
included. Compared with usual care, no differences in long-term adherence 
were observed in either group PsI or PtI. The PsI group had significantly improved 
depression symptoms (B =  −0.39; 95%CI: −0.65, −0.12; p =  0.004) during the 
follow-up period. The PtI group presented improved depression symptoms 
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(B =  −0.63; 95%CI: −0.96, −0.30; p  <  0.001) and mental quality of life (B =  0.08; 
95%CI: 0.004, 0.15; p =  0.039) during the follow-up period.

Conclusion: The assessed interventions to improve adherence in patients with 
depressive disorder were effective for depression symptoms and mental quality 
of life, even over the long term. However, no effect on antidepressant adherence 
was observed.

KEYWORDS

depression, treatment adherence and compliance, antidepressive agents, Spain, 
randomized controlled trial

1 Introduction

Depression is a common mental health issue that affects people all 
over the world and is one of the main reasons for disability globally 
(1). The COVID-19 pandemic has exacerbated this situation (2), with 
an estimated 53 million additional cases of major depressive disorder 
worldwide. Currently, it is estimated that 264 million people suffer 
from depression (3).

The consequences of these disorders in terms of health loss are 
enormous. Depressive disorders are currently the leading contributor 
to global disability, accounting for over 1.8% of all Disability-Adjusted 
Life Years (DALYs) in 2019 (1). Additionally, depression is linked to a 
reduction in the average life expectancy by 15 years (4) and is 
considered the primary contributing factor to suicide, resulting in 
700,000 deaths per year (5).

The economic impact of depression is profound and extends to 
individuals, families, and society. According to the World Health 
Organization (WHO), depression is estimated to cost over $1 trillion 
per year globally (6). This cost is expected to increase in the coming 
years as the prevalence of depression continues to rise. Besides, 
depression disorders not only have cost effects, but these conditions 
can also reduce productivity (6), increase social isolation (7), social 
stigma (8), and drug abuse (9).

Despite effective treatments being available (10), compliance has 
a high dropout rate and adherence to antidepressant medication 
remains a challenge for healthcare providers (11–13). In Spain, studies 
have found non-adherence rates ranging from 20 to 70% (14–16). 
Non-adherence compromises the effectiveness of available treatments, 
interferes with patient recovery and represents a significant burden for 
healthcare systems (17). Conversely, proper adherence increases the 
likelihood of preventing relapse and recurrence, reducing healthcare 
costs, improving depression symptoms, lowering rates of emergency 
visits and hospitalizations, enhancing work productivity and reducing 
healthcare costs (17–19), thus benefiting the patient, healthcare 
systems and society at large (20).

Pharmacological adherence is influenced by several factors, 
including the patient’s clinical and sociodemographic 
characteristics, the disease itself, medication, healthcare 
professionals, family and friends, media and society (21–23). To 
address adherence issues effectively, multiple approaches consider 
these factors with the aim of improving medication adherence and 
treatment outcomes. A recently published systematic review has 
shown that multicomponent interventions improve short and 
medium-term adherence to medication among adults with 

depressive disorders, but there is insufficient evidence in the 
literature to draw longer-term conclusions (24). However, the 
evidence strongly supports the effectiveness of collaborative care in 
improving adherence among adults with depressive disorders (24). 
These results corroborated the notion that collaborative care has the 
potential to be not only clinically beneficial for addressing symptom 
management in adults with depressive disorders (25, 26), but also 
to significantly enhance treatment adherence. Therefore, it can 
be  assumed that a multifaceted intervention targeting all 
dimensions affecting medication adherence problems, i.e., the 
patient, the healthcare provider and the healthcare delivery system, 
could improve medication adherence in these cases more than 
single-component strategies.

There is a need for evidence-based effective strategies involving 
patients and physicians that improve short- and long-term adherence 
to depression treatment. The Adherence Improvement in Patients with 
Depression study (Mejora de la Adherencia en Pacientes con Depresión, 
MAPDep) was designed with this in mind. Our hypothesis was that 
strategies involving patients and physicians would increase 
antidepressant pharmacological therapeutic adherence and improve the 
patients’ health outcomes throughout the 12-month follow-up. The aim 
of MAPDep is to assess the effectiveness of these strategies to improve 
medication adherence in patients with depressive disorders in a period 
of 12 months after the intervention.

2 Materials and methods

2.1 Trial design

An open, multicenter, three-arm clinical trial with random 
allocation by cluster to usual care or one of two interventions of 
knowledge transfer and behavior modification was conducted (trial 
registration number: ClinicalTrials.gov NCT03668457). One 
intervention was aimed at psychiatrists (PsI), and other intervention 
was aimed at patients and family members (PtI). In the control group, 
patients received the usual care provided by the Canary Islands Health 
Service (SCS). The full study protocol has been published before (27).

When the recruitment of professionals and patients was about to 
begin, the COVID-19 pandemic was declared, significantly hindering 
the ability to maintain a normal recruitment pace. As a result, before 
randomization, a decision was made to eliminate one of the initially 
planned arms, which combined intervention both to patients 
and professionals.
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2.2 Participants

2.2.1 Selection criteria

2.2.1.1 Community mental health units
Urban or rural Community Mental Health Units (CMHU) within 

the SCS were selected.

2.2.1.2 Mental health professionals
Psychiatrists who carry out their care activity in a CMHU with 

stability in the position during the development of the study 
were included.

2.2.1.3 Patients
Adults 18 years and over with a diagnosis of depressive disorder 

(ICD10: F32-F33, Episodes and recurrent depressive disorder), with 
antidepressant drug treatment, who could read and understand 
Spanish, with sufficient cognitive abilities to answer the questionnaires 
and regularly used a mobile smartphone were included. Subsequently, 
those who agreed to participate were sent the study information sheet 
and signed the informed consent form. Those who had not attended 
a medical appointment in the previous six months, or who were 
participating in another experimental research study, or with a history 
of severe psychiatric illness (ICD-10: F30-31, Manic episode and 
bipolar disorder and ICD-10: F20-29, Schizophrenia, schizotypal 
disorder and delusional disorders), or with a physical disability that 
limits participation in group activities, or in remission phase, or 
pregnancy were excluded.

2.2.2 Setting and recruitment
This study was performed in CMHUs in Tenerife, La Gomera, El 

Hierro and Gran Canaria, (Canary Islands, Spain). All CMHUs were 
invited to participate through an information meeting with their 
coordinators on each island.

The selection of participants was carried out in two stages. In the 
first one, psychiatrists working in CMHUs were contacted by e-mail 
or telephone to explain the objectives of the study and to request their 
collaboration in March 2020. Before or during medical consultations, 
the psychiatrists who agreed to collaborate consecutively invited 
patients who met the selection criteria for the study and sought their 
initial agreement to participate. In a subsequent phone call, researchers 
expanded the information about the project and confirmed their 
participation. Patients were recruited between April 2021 and 
November 2021. Accepting patients signed an informed consent form 
and completed the baseline questionnaires on their first visit.

The 12-month follow-up timeline started directly after the 
conclusion of each professional’s intervention and the completion of 
each patient’s intervention.

2.3 Intervention

This consisted of interventions that were articulated toward two 
agents: the patients or the psychiatrists.

2.3.1 Intervention for mental health professionals
The PsI aims to update clinical knowledge in patient-centered care 

(PCC), including shared decision-making (SDM) and motivational 

interviewing methods, based on the available evidence, and to train 
the clinician in the necessary skills to improve the drug adherence of 
patients with depressive disorders.

A series of 4-h group sessions consisting of two interactive online 
sessions, one month apart, led by a clinical leader along with the 
principal investigator were set up. The contents and procedures of the 
sessions were designed based on the results of the literature review 
carried out in a previous study (24), selecting the best documented 
and evaluated interventions providing valid data on the results of 
adherence to pharmacological treatment and over the long term.

The content of the first session was intended to foster skills in 
promoting SDM within the framework of the PCC model. This session 
used a series of short video films featuring role-playing exercises 
involving diverse scenarios with complex sham patients.

In the second session, the content was aimed at promoting 
motivational interviewing methods, as well as effective communication 
and negotiation abilities.

The sessions were led by mental health professionals with 
expertise in PCC methods and communication skills.

2.3.2 Intervention to patients with depressive 
disorders

The design of the PtI was based on the Chronic Care Model, 
incorporating components of depression education, medication 
management, behavioral activation, and the use of a high-quality 
medication reminder mobile app already available on the market (24, 
28). Its aim was not only to increase adherence to pharmacological 
treatment but also to improve the training and strengthening of 
patients in self-motivation, self-control and monitoring of their disease.

There were individual telephone sessions led by two general health 
psychologists. Patients were scheduled to receive a series of 6–12 
contacts with them over a period not exceeding 14 weeks. The 
frequency of contacts was adapted to the individual needs of each 
patient. However, weekly contacts were recommended during the 
initial 4–5 weeks, followed by bi-weekly contacts thereafter. If the 
patient and investigator mutually agreed, more frequent sessions could 
be organized. In most cases, the maximum number of sessions was 
limited to ten.

The initial session was planned to take place face-to-face. The 
pandemic situation led to considering its replacement by telephone 
contact. The first session lasted approximately 30–40 min. Subsequent 
sessions were planned and conducted via the phone. The timing and 
day of each telephone contact were negotiated with the patient. These 
sessions lasted between 15 and 20 min, with the possibility of 
shorter sessions.

The design of the contents and procedures of the sessions were based 
on the results of the literature review, selecting, as in the case of 
professionals, the best documented and evaluated interventions 
providing valid and long-term data on the improvement of drug 
adherence. This intervention was comprised of three components: 
depression education, medication management and behavioral activation.

Prior to these sessions, patients were instructed in the use of a 
reminder system using a mobile application (APP) over the 12-month 
follow-up. The instruction consisted of a video tutorial and a posterior 
phone call to clarify any doubts. This instruction was given by a family 
doctor familiar with the use of the APP. The APP was selected 
according to the results of the APP evaluation conducted in the 
Spanish market (28).
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2.3.3 Control
Patients included in the control group received the usual care 

provided by the SCS, including antidepressant therapy and referral for 
other treatments. Psychiatrists did not have access to PtI.

2.4 Outcomes

2.4.1 Primary outcome
Patient adherence to antidepressant drug treatment was assessed 

through the Sidorkiewicz Adherence Instrument validated in Spanish 
(29). The instrument consists of five items, with three having multiple 
answers and two with dichotomous answers. This instrument showed 
adequate predictive validity (29). Results range from 1 (high 
adherence) to 6 (drug suspension). For some analyses, the original 
adherence level for each drug was grouped into two categories: 
‘adherent’ (including values 1, 2, and 3, representing high, good, and 
moderate adherence, respectively) versus ‘non-adherent’ (including 
values 4, 5, and 6, representing poor, very poor, and discontinuation, 
respectively). Patient classification as adherent or non-adherent was 
based on their adherence to all medications within their antidepressant 
treatment regimen. Adherence was measured at baseline, 3 months, 
6 months and 12 months.

2.4.2 Secondary outcomes
Emotional distress was assessed using the Spanish version of 

Hospital Anxiety and Depression Scale (HADS) (30); severity of 
depressive symptoms using the Spanish version of Beck Depression 
Inventory-II (BDI-II) (31); and self-reported multidimensional 
health-related quality of life (HRQoL) evaluated with the 12-item 
Short Form Survey (SF-12) (32, 33). Secondary outcomes were 
assessed at baseline, 3 months, 6 months, and 12 months.

HADS is a valid and reliable 14-item self-reporting scale, 
containing two seven-item scales, one for anxiety and one for 
depression. Each item is rated on a four-point Likert scale (0–3), and 
the scores for both scales range from 0 to 21. Higher scores indicate 
greater impairment (30).

BDI-II is a reliable and well-validated 21-item self-report 
multiple-choice inventory designed to measure the severity of 
depression. Each item is rated on a four-point scale (0–3), and the total 
score ranges from 0 to 63. The severity score is classified as follows: 
0–13 (minimal depression), 14–19 (mild depression), 20–28 
(moderate depression), and 29–63 (severe depression). The minimal 
clinically important difference was defined as a 17.5% reduction in 
scores from baseline (34).

The 12-item Short Form Survey (SF-12) assesses multidimensional 
HRQoL, including physical and mental health domains. It uses 
categorical (e.g., yes/no) and Likert response formats to evaluate 
various aspects of well-being (physical functioning, role physical, 
bodily pain, general health, vitality, social functioning, role emotional 
and mental health). Higher scores on the SF-12 indicate better 
HRQoL. The SF-12 is a reliable and well-validated instrument (35, 36).

2.4.3 Additional outcomes
In addition, the following measures were collected at baseline 

from the patients: patient attitudes toward psychopharmacological 
medication were assessed using the Spanish version of the Drug 
Attitude Inventory-10 Items (DAI-10) (37); patient beliefs about 

treatment were measured with the Beliefs about Medicines 
Questionnaire (BMQ) (38); patients’ belief in their ability to control 
health was assessed with the Multidimensional Health Locus of 
Control (MHLC) scale (39); the role of patients in decision-making 
was determined using the Control Preferences Scale (CPS) (40); and 
reactance proneness was measured using the Hong Psychological 
Reactance Scale (HPRS) (41), which assesses the motivational state 
resulting from perceived freedom elimination or threat, potentially 
impacting the effectiveness of persuasive messages. Sociodemographic 
and clinical data were also collected from both the patients and 
the psychiatrists.

The data was obtained from two different sources: the patients 
themselves, and the professionals. Questionnaires on baseline 
sociodemographic and clinical characteristics (depressive disorder 
and duration of the disorder), DAI-10, BMQ, MHLC; CPS and HPRS; 
the Sidorkiewicz Adherence Instrument, the HADS, the BDI- II and 
the SF-12 scale. A research assistant, who was a general health 
psychologist, was recruited for data collection and entry. In the case 
of the professionals, a questionnaire of basic characteristics (baseline) 
was applied. In patients, all measurements were collected by telephone. 
The information from all professionals was collected via email prior 
to the initial group session in the arm where the professionals 
underwent intervention. All the information was stored in a protected 
EXCEL document that met the required confidentiality criteria.

2.5 Sample size calculation

A two-tailed test with a 5% level of significance, a power of 80% 
and an intra-cluster correlation coefficient of 0.01, considering a 10% 
loss to follow-up, 100 patients and two professionals per intervention 
arm were required to detect a minimum difference of 30% in treatment 
adherence between the intervention and control groups, measured by 
the Sidorkiewicz Adherence Instrument.

However, as previously mentioned, the COVID-19 situation 
slowed down the recruitment process, and a total sample of only 150 
patients was achieved.

2.6 Randomization

Randomization was conducted at the CMHU level to usual care 
or one of two interventions (PsI or PtI). There was no stratification at 
the professional or patient level. Allocation was performed by clusters 
using an automatic generation of random number to assign CMHUs 
to their respective groups. After the recruitment of professionals and 
the selection of patients who were consecutively recruited by their 
psychiatrist were completed, including the clinical leader, the principal 
investigator, mental health professionals, and general health 
psychologists, was ready to implement the interventions, was ready to 
implement the interventions, the study statistician sent the allocation 
of the CMHU directly to the principal investigator.

2.7 Blinding

Participating psychiatrists and patients from each selected CMHU 
were not assigned to intervention (groups 1–3) until the last patient 
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was recruited. Psychiatrists and patients could not be blinded after 
assignment to interventions or control group due to the nature of 
the interventions.

The investigator responsible for executing the final analyses was 
blinded to the intervention assignment.

2.8 Statistical analyses

Continuous variables were summarized using means and standard 
deviations (SD), while categorical variables were presented as counts 
and percentages. Baseline characteristics of patients were compared 
using one-way analysis of variance (ANOVA) for continuous variables, 
and for categorical variables, either the Pearson chi-square test or 
Fisher’s exact test was used.

The investigators conducted multivariate regressions to explore 
the factors associated with multiple outcome measures, including 
adherence, depression, anxiety, and HRQoL. The analysis included 
independent factors such as patient characteristics (both 
sociodemographic and clinical) and potential predictor variables 
related to personality, cognitive and behavioral aspects (DAI-10, 
BMQ, MHLC, CPS and HPRS).

Although multilevel mixed models were planned to incorporate 
cluster effects across three levels (patients, psychiatrists, and CMHU), 
due to the limited sample size, only the patient level was included in 
the analyses. Mixed-effects regression models with repeated measures 
were applied, adjusting for the interaction between time and the 
intervention group, as well as their main effects. Covariates were 
included if their bivariate contrast with the dependent variable yielded 
a p-value <0.10. A linear link function was used for continuous 
dependent variables, and a logistic function was used for dichotomous 
dependent variables.

All the analyses were performed on an intention-to-treat basis. 
Multiple imputation by chained equations (MICE) was used for 
missing values (See Supplementary Material). Statistical analyzes were 
performed using STATA version 17.0 (42).

3 Results

Ten psychiatrists agreed to participate in the study 
voluntarily. Out of the 173 patients who were identified by 
psychiatrists, 150 individuals were included in the study and 
randomized to receive the intervention for patients with 
depressive disorder (n = 29), intervention for psychiatrists 
(n = 75) or usual care (n = 46) (see Figure 1).

3.1 Sample characteristics

Fifty percent of the psychiatrists who agreed to participate in the 
study were women, 60% worked at CMHU in Gran Canaria, with an 
average of 15.9 years (SD 11.7) of experience (see Table 1).

Most of the patients were women (73.3%), with an average age of 
57.28 years (SD 9.88) and were diagnosed with a depressive episode 
(79.4%). On average, participants had had their diagnosis for 
7.66 years (SD 5.87) and presented a severe level of depression (mean 
29.91; SD 12.64). Roughly half of the individuals (47.3%) were either 

married or in a committed relationship, while 50% had limited 
education, either having no formal schooling or only having 
completed primary studies (see Table 2).

Patients were prescribed 2.95 antidepressant medications on 
average (range: 1–7). Initially, 78.7% of patients adhered to the 
prescribed antidepressant treatment.

For a comprehensive overview of the sample characteristics, 
including sociodemographic and clinical factors considered in the 
study, as well as the descriptive data for primary and secondary 
variables over time, please see Tables 2, 3, respectively.

3.2 Impact of the intervention for patients 
and for psychiatrists on adherence

No difference was found over time on patients´ adherence to 
antidepressant treatment. No difference was observed between the PsI, 
PtI, and the control groups over the follow-up period (see Table 4).

However, the more passive in decision-making patients had 
greater adherence than the collaborative patients (odds ratio, 
OR = 0.23; 95%CI: 0.08, 0.68; p = 0.008). Besides, a high BMQ score for 
the sub-scale of perception of need for medication was associated with 
less antidepressant adherence (OR = 1.18; 95%CI: 1.02, 1.37; p = 0.027) 
(see Table 4).

3.3 Impact of the interventions on 
depression severity

In the case of the control group, the follow-up time showed a 
significant association with depression severity (B = 0.29; 95%CI: 0.09, 
0.49; p = 0.005), suggesting a gradual increase in depression levels over 
time in this group (see Table 5).

Regarding the intervention effect, the PtI group exhibited a 
significant reduction in depression levels over time compared to the 
control group (B = –0.63; 95%CI: –0.96, –0.30; p = <0.001), while the 
PsI group also showed a less pronounced decrease compared to the 
control group (B = –0.39; 95%CI: –0.65, –0.12; p = 0.004). However, 
right from the baseline, the PsI group exhibited a markedly lower level 
of depression compared to the control group (B = –3.88; 95%CI: –7.56, 
–0.19; p = 0.039) and neither intervention group achieved a minimal 
clinically important decrease (see Table 5).

Additionally, a higher BMQ score for the subscale of perception 
of need for medication (B  = 1.46; 95%CI: 1.03, 1.88; p  < 0.001), a 
higher score in the subscale that measures an affective dimension of 
reactance of MHLC (B = –0.64; 95%CI: –1.03, –1.88; p = 0.01), and a 
lower internal locus of control score (B = 0.42; 95%CI: 0.14, 0.71; 
p = 0.003) were associated with higher severity of depression (see 
Table 5).

3.4 Impact of the interventions on 
emotional distress

The follow-up time showed a significant association with anxiety 
levels in the control group (B = –0.09; 95%CI: –0.14, –0.04; p = 0.001), 
suggesting a slight decrease in anxiety levels over time in this group 
(see Table 6).
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Concerning the intervention effect, the PtI (B = 0.17; 95%CI: 0.08, 
0.25; p <  0.001) and PsI (B  = 0.14; 95%CI: 0.07, 0.21; p <  0.001) 

intervention groups showed a progressive increase in anxiety levels 
over time compared to the control group. However, starting from the 

FIGURE 1

Consolidated Standards of Reporting Trials (CONSORT) flow diagram. CMHU, Community Mental Health Units; PsI, intervention for patients; PtI, 
intervention for psychiatrists.
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baseline, the PtI group demonstrated a lower anxiety level compared 
to the control group (B = –2.01; 95%CI: –3.57, –0.44; p = 0.012; see 
Table 6).

Additionally, an increase in MHLC for the subscale external locus 
of control, chance (patients’ belief that one’s health condition is a 
matter of fate, luck or chance) (B  = –0.33; 95%CI: –0.50, –0.17; 
p < 0.001) or in the subscale that measures an affective dimension of 
reactance of MHLC (B = –0.14; 95%CI: –0.23, –0.05; p = 0.003) were 
associated with a decrease in anxiety levels (see Table 6).

No significant differences were found over time and/or between 
the interventions and control groups in patients’ depression levels 
assessed with HADS (see Table 6). However, women presented lower 
depression levels than men, as indicated by a negative coefficient 
(B  = –0.65; 95%CI: –1.29, –0.02; p  = 0.043). On the other hand, 
patients living alone showed higher levels of depression than those 
who live accompanied (B = 0.72; 95%CI: 0.04, 1.40; p = 0.038). Once 
again, a lower internal locus of control score (B = –0.19; 95%CI: –0.28, 
–0.11; p < 0.003) was associated with higher severity of depression (see 
Table 6).

3.5 Impact of the interventions on physical 
and mental quality of life

No significant difference was found in physical QoL over time 
and/or between the interventions and control groups. Only an 
increase in age was associated with a decrease in physical QoL.

The mental QoL in the control group showed a gradual decrease 
over time (B = –0.06; 95%CI: –0.10, –0.01; p = 0.012). Regarding the 
intervention effect over time, there was an impact on mental 
QoL. Patients who received the PtI demonstrated a slight increase 
in mental QoL over time compared to the control group (B = 0.08; 
95%CI: 0.004, 0.15; p = 0.039). Although the PsI group also exhibited 
a similar trend, it did not reach statistical significance (B = 0.05; 
95%CI: –0.003, 0.11; p  = 0.062). Finally, single, widowed or 
separated patients showed lower levels of mental QoL than those 
who were in a relationship (B =  –0.70; 95%CI: –1.29, –0.11; 
p = 0.020) (see Table 7).

4 Discussion

The main objective of this RCT was to evaluate long-term 
effectiveness of a multicomponent strategy to improve medication 
adherence in adult patients diagnosed with a depressive disorder. No 
effect of PsI or PtI on patients’ adherence to antidepressant treatment 
was found. However, PsI and PtI decreased the severity of depressive 
symptoms. Moreover, an improvement in the mental QoL of patients 
with depressive disorders was observed in PtI intervention group, 
even over the long term. Patients in PsI also exhibited a similar trend.

Previous research has demonstrated the effectiveness of these 
types of interventions improving adherence to antidepressant 
treatments among patients with depressive disorders at 3 and 
6-months after intervention (24). However, in the present study, no 
significant differences were observed in therapeutic adherence 
between patients who received the intervention, patients whose 
healthcare professionals underwent intervention or those who 
received usual care. This lack of differences could potentially 
be attributed to the fact that most patients included in the study were 
adherent to antidepressant treatment at baseline, approximately 75% 
of the patients, which is not consistent with the majority of previous 
literature (11–16). This leads one to think that, on the one hand, these 
groups could have some different characteristics that influence the 
results. On the other hand, the high initial adherence rates could 
be  creating a ceiling effect on the potential effectiveness of the 
intervention. Moreover, the implementation of two separate 
interventions, one targeting the professionals and the other targeting 
the patients might have mitigated the overall impact. Therefore, the 
authors believe that future studies that combine both interventions are 
necessary (24). Additionally, it should be noted that the sample size 
may not have reached the theoretical size needed to detect statistically 
significant differences.

However, a decrease was found in the severity of depressive 
symptoms in both intervention groups (patients and psychiatrists) 
throughout the follow-up periods. While current evidence does not 
definitively establish whether SDM interventions improve clinical 
outcomes, such as depression (43), the findings here provide support 
for the notion that training healthcare professionals in SDM, 

TABLE 1 Baseline sociodemographic and clinical characteristics of the psychiatrists.

N  =  10

Age, mean (SD) 45.6 (11.3)

Age, range 29-66

Gender, n (%)

Women 5 (50.0)

Men 5 (50.0)

Island, n (%)

Gran Canaria 6 (60.0)

Tenerife 2 (20.0)

El Hierro 1 (10.0)

La Gomera 1 (10.0)

Years of professional experience, mean (SD) 15.9 (11.7)

Years of professional experience, range 2-37

SD, Standard deviation.
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TABLE 2 Baseline sociodemographic and clinical characteristics of the patients.

Characteristics Total 
(N  =  150)

Intervention to 
psychiatrists (n  =  75)

Intervention to 
patients (n  =  29)

Control 
(n  =  46)

p-value

Age, mean (SD) 57.28 (9.88) 58.03 (10.05) 51.96 (10.25) 59.42 (8.28) 0.004

Age, range 29-80 29-80 30-69 37-76

Gender, n (%)

Women 110 (73.3) 55 (73.3) 21 (72.4) 34 (73.9)
0.990

Men 40 (26.7) 20 (26.7) 8 (27.6) 12 (26.1)

Educational level, n (%)

No formal education 

or primary studies
75 (50) 39 (52) 12 (41.4) 24 (52.2)

0.586
Secondary or higher 

studies
75 (50) 36 (48) 17 (58.6) 22 (47.8)

Marital status, n (%)

In a relationship 71 (47.3) 34 (45.3) 12 (41.4) 25 (54.3)

0.487Single/widowed/

separated
79 (52.7) 41 (54.7) 17 (58.6) 21 (45.7)

Cohabitation status, n (%)

Live alone 32 (21.3) 16 (21.3) 7 (24.1) 9 (19.6)
0.895

Do not live alone 118 (78.7) 59 (78.7) 22 (75.9) 37 (80.4)

Parental status, n (%)

Yes 129 (86) 67 (89.3) 25 (86.2) 37 (80.4)
0.366

No 21 (14) 8 (10.7) 4 (13.8) 9 (19.6)

Type of diagnosis*, n (%)

F32-F33 Depressive 

episodes and 

recurrent depressive 

disorder

108 (79.4) 51 (78.5) 25 (86.2) 32 (76.2)

0.571

F34 Dysthymic 

disorder
28 (20.6) 14 (21.5) 4 (13.8) 10 (23.8)

Time since diagnosis, mean (SD) 7.66 (5.87) 8.12 (5.64) 4.98 (5.85) 8.81 (5.80) 0.017

Total antidepressants, mean (SD) 1.48 (0.72) 1.57 (0.64) 1.28 (0.65) 1.46 (0.81) 0.148

Total drugs, mean (SD) 2.95 (1.22) 2.87 (1.18) 3.21 (1.21) 2.91 (1.31) 0.438

Drug, range 1-7 1-7 1-5 1-6

Polypharmacy, n (%)

Yes 133 (88.7) 67 (89.3) 27 (93.1) 39 (84.8)
0.583

No 17 (11.3) 8 (10.7) 2 (6.9) 7 (15.2)

Antidepressant treatment adherence (Sidorkiewicz), n (%)

No 32 (21.3) 14 (18.7) 7 (24.1) 11 (23.9)
0.728

Yes 118 (78.7) 61 (81.3) 22 (75.9) 35 (76.1)

BDI-II, mean (DS) 29.91 (12.64) 26.52 (12.93) 33.90 (10.85) 32.93 (11.92) 0.004

HADS, mean (SD)

Anxiety 17.51 (3.89) 18 (3.90) 15.79 (3.71) 17.78 (3.77) 0.028

Depression 16.65 (2.14) 16.57 (1.98) 16.72 (2.31) 16.72 (2.33) 0.917

SF-12, mean (SD)

Physical health 13.11 (1.93) 13.05 (1.76) 13.41 (2.15) 13.02 (2.07) 0.647

Mental health 16.31 (2.34) 16.25 (2.33) 16.14 (2.36) 16.52 (2.38) 0.751

(Continued)
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TABLE 2 (Continued)

Characteristics Total 
(N  =  150)

Intervention to 
psychiatrists (n  =  75)

Intervention to 
patients (n  =  29)

Control 
(n  =  46)

p-value

BMQ, mean (SD)

General Harm 12.62 (3.01) 12.53 (2.95) 12.10 (2.98) 13.11 (3.12) 0.347

General Overuse 9.59 (2.44) 9.67 (2.24) 8.86 (2.59) 9.91 (2.63) 0.179

Specific Necessity 18.15 (3.68) 17.89 (3.85) 18.45 (3.74) 18.37 (3.40) 0.701

Specific Concern 14.39 (3.91) 14.09 (3.59) 14.79 (4.38) 14.61 (4.16) 0.647

CPS, n (%)

Collaborative 57 (38.0) 25 (33.3) 13 (44.8) 19 (41.3)
0.477

Passive 93 (62.0) 50 (66.7) 16 (55.2) 27 (58.7)

MHLC scale, mean (SD)

Internal locus of 

control
19.86 (3.19) 19.88 (3.16) 20.97 (2.92) 19.13 (3.25) 0.051

External locus of 

control, chance
16.37 (3.10) 16.48 (2.64) 15.83 (3.86) 16.52 (3.29) 0.582

External locus of 

control, doctor
12.00 (1.76) 12.09 (1.74) 11.76 (1.70) 12 (1.85) 0.688

External locus of 

control, other people

10.87 (2.01) 11.15 (1.62) 10.34 (2.73) 10.76 (2.04) 0.171

HPRS, mean (SD)

Total 36.41 (10.37) 34.40 (10.46) 39.52 (10.0) 37.72 (9.98) 0.045

Affective 18.91 (5.61) 18.07 (5.59) 21.07 (5.72) 18.91 (5.33) 0.049

Cognitive 17.50 (5.74) 16.33 (5.79) 18.45 (5.17) 18.80 (5.74) 0.043

*N = 136; BDI-II, Beck Depression Inventory-II; BMQ, Beliefs about Medicines Questionnaire; CPS, Control Preferences Scale; HADS, Hospital Anxiety and Depression Scale; HPRS, Hong 
Psychological Reactance Scale; MHLC, Multidimensional Health Locus of Control; SD, Standard deviation; SF-12, Short Form-12.

TABLE 3 Descriptive data for primary and secondary variables over time.

Baseline M3 M6 M12

Antidepressant treatment adherence (Yes) (Sidorkiewicz), %
Intervention to patients (n = 29) 75.9 71.73 72.14 71.07
Intervention to psychiatrists (n = 75) 81.3 81.69 70.28 76.90
Control (n = 46) 76.1 57.78 70.89 69.33
BDI-II, mean (SD)
Intervention to patients (n = 29) 33.90 (10.85) 32.89 (11.45) 28.12 (10.11) 29.99 (11.85)
Intervention to psychiatrists (n = 75) 26.52 (12.93) 25.46 (12.75) 27.63 (14.34) 24.87 (13.22)
Control (n = 46) 32.93 (11.92) 30.74 (12.57) 35.51 (13.19) 35.33 (11.61)
HADS – Anxiety, mean (SD)
Intervention to patients (n = 29) 15.79 (3.71) 16 (3.30) 16.67 (2.88) 16.82 (3.19)
Intervention to psychiatrists (n = 75) 18 (3.90) 17.73 (3.73) 18.12 (3.94) 18.48 (3.45)
Control (n = 46) 17.78 (3.77) 18.08 (3.64) 16.90 (4.05) 17.00 (4.01)
HADS – Depression, mean (SD)
Intervention to patients (n = 29) 16.72 (2.31) 16.04 (2.20) 16.33 (1.76) 17.12 (1.98)
Intervention to psychiatrists (n = 75) 16.57 (1.98) 16.54 (2.10) 16.33 (2.10) 16.21 (1.92)
Control (n = 46) 16.72 (2.33) 16.92 (2.39) 16.76 (2.42) 16.64 (2.09)
SF-12 – Physical QoL, mean (SD)
Intervention to patients (n = 29) 13.41 (2.15) 13.54 (1.88) 13.41 (2.24) 13.40 (1.90)
Intervention to psychiatrists (n = 75) 13.05 (1.76) 13.1 (2.05) 12.85 (1.74) 12.98 (1.57)
Control (n = 46) 13.02 (2.07) 12.98 (1.95) 13.18 (1.66) 13.25 (1.69)
SF-12 – Mental QoL, mean (SD)
Intervention to patients (n = 29) 16.14 (2.36) 16.04 (2.43) 15.89 (1.87) 16.35 (1.48)
Intervention to psychiatrists (n = 75) 16.25 (2.33) 16.43 (2.12) 16.37 (2.12) 16.17 (1.69)
Control (n = 46) 16.52 (2.38) 16.03 (2.25) 15.78 (2.06) 15.74 (1.69)

BDI-II, Beck Depression Inventory-II; HADS, Hospital Anxiety and Depression Scale; M3, 3 months; M6, 6 months; M12, 12 months; QoL, quality of life; SD, Standard deviation; SF-12, Short 
Form-12.
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particularly when combined with enhanced motivational interviewing 
skills (44), can have a positive impact on the severity levels of patients 
with depression. This suggests that implementing SDM, along with 
improved motivational interviewing techniques, may be beneficial in 
managing depression in these patients. Further research is warranted 
to better understand the specific mechanisms and long-term effects of 
these interventions on depression outcomes. These results are 
consistent with that observed in the literature. It has been shown that 
multicomponent strategies applied in patients improve symptoms of 
depression (45). In this respect, it seems that components of 
demonstrated effectiveness, such as psychoeducation (46) and 
behavioral activation based intervention (47, 48) can contribute to the 
reduction of depressive symptoms. This identifies the need to improve 
the training and strengthening of patients in self-motivation, self-
control and monitoring of their disease.

In the present study, surprisingly, it has been observed that 
comorbid anxiety increased after the intervention in the PtI and PsI 
groups. These findings may be  conditioned by the nature of the 
interventions, which although focused primarily on emphasizing 
antidepressant adherence as the central component of treatment, also 
highlighted the importance of adequately informing patients about the 
need to reduce benzodiazepine consumption. Patients were provided 
with detailed instructions on withdrawal, including information about 
potential withdrawal effects and solutions to address them. 
Consequently, future studies incorporating these aspects into their 
interventions are necessary to validate these results.

Finally, an improvement in the mental QoL of patients was 
observed in PtI intervention group. This effect on QoL has been 
observed in other interventions carried out in chronic diseases (49, 
50). A trend toward improvement was also found especially in the PsI 

TABLE 5 Multivariate mixed regression model for intervention sample.

BDI-II

B 95%CI p-value

Time 0.29 0.09, 0.49 0.005

Intervention (ref: Control)

Patients 1.32 −3.42, 6.07 0.615

Psychiatrists −3.88 −7.56, −0.19 0.039

Time*Intervention (ref: Control)

Patients −0.63 −0.96, −0.30 <0.001

Psychiatrists −0.39 −0.65, −0.12 0.004

BMQ – Specific Necessity 1.46 1.03, 1.88 <0.001

MHLC scale – Internal locus of control −0.64 −1.13, −0.15 0.010

HPRS – Affective 0.42 0.14, 0.71 0.003

Intercept 9.59 −3.96, 23.13 0.165

Depression.
BDI-II, Beck Depression Inventory-II; BMQ, Beliefs about Medicines Questionnaire; HPRS, Hong Psychological Reactance Scale; MHLC, Multidimensional Health Locus of Control. Bold 
values are statistically significant.

TABLE 4 Multivariate mixed regression model for intervention sample.

Adherence

OR 95%CI p-value

Time 1.01 0.90, 1.13 0.886

Intervention (ref: Control)

Patients 0.36 0.07, 2.0 0.244

Psychiatrists 0.43 0.12, 1.59 0.205

Time* Intervention (ref: Control)

Patients 1.02 0.85, 1.23 0.800

Psychiatrists 1.06 0.92, 1.22 0.437

Time since diagnosis 0.96 0.86, 1.06 0.390

BMQ – Specific Necessity 1.18 1.02, 1.37 0.027

CPS: Passive (ref: collaborative) 0.23 0.08, 0.68 0.008

MHLC scale – External locus of control, other people 0.80 0.61, 1.04 0.100

Intercept 0.43 0.03, 12.0 0.619

Non-adherence.
BMQ, Beliefs about Medicines Questionnaire; CPS, Control Preferences Scale; MHLC, Multidimensional Health Locus of Control; OR: Odds Ratio. Bold values are statistically significant.
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group. In this case, the intervention consisted of an update of 
evidence-based clinical knowledge in PCC, including SDM (51). In 
the case of depression, those strategies that consider the patient’s 
beliefs regarding depression are essential for the success of the therapy 
(52), which could be related to these results.

As mentioned above, the main limitation of this study is that most 
of the participants with depressive disorders included in this study 
present high adherence to their antidepressant treatment regimen 
according to the Sidorkiewicz scale, which is contrary to that found in 
the literature. This suggests that the sample used here behaves 

differently to how the general population would. The potential for a 
selection bias could arise from the involvement of psychiatrists in the 
patient selection process. This study is not double-blind which allows 
for the presence of information biases such as the Hawthorne effect 
(patients change their behavior in response to their awareness of being 
watched), social desirability bias (patients report in overdoing positive 
behaviors or underestimating undesirable ones) and performance bias 
(doctors modify their behavior). On the other hand, as has been 
mentioned, adherence is a multifactorial phenomenon (53, 54), and 
as such it should ideally be evaluated from different points of view. For 

TABLE 6 Multivariate mixed regression model for intervention sample.

HADS – Anxiety HADS – Depression

B 95%CI p-value B 95%CI p-value

Time −0.09 −0.14, −0.04 0.001 −0.02 −0.06, 0.03 0.489

Intervention (ref: Control)

Patients −2.01 −3.57, −0.44 0.012 −0.19 −1.06, 0.69 0.678

Psychiatrists −0.13 −1.36, 1.09 0.832 −0.11 −0.79, 0.58 0.762

Time* Intervention (ref: Control)

Patients 0.17 0.08, 0.25 <0.001 0.07 −0.01, 0.14 0.076

Psychiatrists 0.14 0.07, 0.21 <0.001 −0.02 −0.08, 0.04 0.482

Gender: Women (ref: Men) – – – −0.65 −1.29, −0.02 0.043

Cohabitation status: Live alone 

(ref: Do not live alone)

– – –
0.72 0.04, 1.40 0.038

MHLC scale – Internal locus 

of control

– – –
−0.19 −0.28, −0.11 <0.001

MHLC scale – External locus 

of control, chance
−0.33 −0.50, −0.17 <0.001 −0.01 −0.10, 0.08 0.786

HPRS – Affective −0.14 −0.23, −0.05 0.003 – – –

Intercept 26.03 22.63, 29.44 <0.001 21.04 18.73, 23.35 <0.001

Emotional distress.
HADS, Hospital Anxiety and Depression Scale; HPRS, Hong Psychological Reactance Scale; MHLC, Multidimensional Health Locus of Control. Bold values are statistically significant.

TABLE 7 Multivariate mixed regression model for intervention sample.

SF-12 – Physical QoL SF-12 – Mental QoL

B 95%CI p-value B 95%CI p-value

Time 0.02 −0.01, 0.05 0.229 −0.06 −0.10, −0.01 0.012

Intervention (ref: Control)

Patients 0.15 −0.66, 0.97 0.714 −0.25 −1.16, 0.66 0.588

Psychiatrists 0.02 −0.61, 0.64 0.958 0.11 −0.60, 0.83 0.754

Time* Intervention (ref: Control)

Patients −0.02 −0.08, 0.03 0.377 0.08 0.004, 0.15 0.039

Psychiatrists −0.03 −0.07, 0.02 0.208 0.05 -0.003, 0.11 0.062

Age −0.05 −0.07, −0.02 0.001 – – –

Marital status: Single/

widowed/separated (ref: In a 

couple)

–

– –

−0.70 −1.29, −0.11 0.020

Intercept 15.68 13.99, 17.38 <0.001 16.67 16.04, 17.29 <0.001

Health-related quality of life: Physical and Mental.
QoL, quality of life; SF-12, Short Form-12. Bold values are statistically significant.
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this reason, potential shortcomings associated with relying solely on 
a questionnaire for assessing adherence are compounded. Using a 
single subjective measurement method, although it is estimated that 
the probability of obtaining overestimated adherence results is 
reduced using the Sidorkiewicz scale, may be insufficient. Therefore, 
these findings should be confirmed through objective measures of 
adherence. Another relevant limitation is the limited sample size to 
analyze interaction effects. At the time the study was carried out, there 
was a pandemic situation due to COVID, which made recruiting 
patients and professionals extremely difficult. The results to be drawn 
are therefore limited by the low statistical power for the analyses.

In conclusion, interventions for patients and psychiatrists decrease 
the severity of depressive symptoms. Moreover, these interventions 
improve mental QoL in patients with depressive disorders, even over 
the long term. However, no effect on antidepressant adherence was 
found. Nevertheless, these results should be  confirmed in future 
research studies.
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