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Abstract

Background: Multimorbidity is a highly prevalent phenomenon whose presence causes a profound physical, psychological,
and economic impact. It hinders help seeking, diagnosis, quality of care, and adherence to treatment, and it poses a significant
dilemma for present-day health care systems.

Objective: This study aimed to assess the effectiveness of improved treatment as usual (iTAU) combined with a blended
low-intensity psychological intervention delivered using information and communication technologies for the treatment of
multimorbidity (depression and type 2 diabetes or low back pain) in primary care settings.

Methods: A 2-armed, parallel-group, superiority randomized controlled trial was designed for this study. Participants diagnosed
with depression and either type 2 diabetes or low back pain (n=183) were randomized to “intervention + iTAU” (combining a
face-to-face intervention with a supporting web-based program) or “iTAU” alone. The main outcome consisted of a standardized
composite score to consider (1) severity of depressive symptoms and (2a) diabetes control or (2b) pain intensity and physical
disability 3 months after the end of treatment as the primary end point. Differences between the groups were estimated using
mixed effects linear regression models, and mediation evaluations were conducted using path analyses to evaluate the potential
mechanistic role of positive and negative affectivity and openness to the future.
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Results: At 3-month follow-up, the intervention + iTAU group (vs iTAU) exhibited greater reductions in composite multimorbidity
score (B=–0.34, 95% CI –0.64 to –0.04; Hedges g=0.39) as well as in depression and negative affect and improvements in
perceived health, positive affect, and openness to the future. Similar positive effects were observed after the intervention, including
improvements in physical disability. No significant differences were found in glycosylated hemoglobin, pain intensity, or disability
at 3-month follow-up (P=.60; P=.79; and P=.43, respectively). Path analyses revealed that the intervention had a significant
impact on the primary outcome, mediated by both positive and negative affect (positive affect: indirect effect=–0.15, bootstrapped
95% CI –0.28 to –0.03; negative affect: indirect effect=–0.14, bootstrapped 95% CI –0.28 to –0.02).

Conclusions: This study supports the efficacy of a low-intensity psychological intervention applied in a blended format on
multimorbidity in primary care. It justifies the exploration of the conceptualization of depression in type 2 diabetes as well as the
analysis of the implementation of such interventions in routine clinical practice.

Trial Registration: ClinicalTrials.gov NCT03426709; https://clinicaltrials.gov/study/NCT03426709

International Registered Report Identifier (IRRID): RR2-10.1186/S12888-019-2037-3

(J Med Internet Res 2025;27:e56203) doi: 10.2196/56203
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Introduction

Background
Multimorbidity (ie, the presence of ≥2 chronic medical
conditions) is a highly prevalent phenomenon [1-4] that affects
1 in 3 adults [5] and has been increasing in recent decades [6-9].
Its presence has a significant physical, psychological, and
economic impact and hinders help seeking, diagnosis, the quality
of care received, and adherence to treatment [10-14].
Multimorbidity studies conducted in Spain confirm that mental
illnesses, particularly major depression, negatively impact
quality of life and disability [15,16]. Comorbidity between
depression and chronic medical conditions is one of the leading
global public health priorities [17]. Although hypertension is
very prevalent [15], the most disabling chronic medical
conditions are osteoarticular diseases (especially chronic pain),
diabetes, and cerebral infarction [15,16]. This study focuses on
2 physical conditions that are comorbid with depression and
that involve the greatest disability, loss in quality of life, and
higher health care costs: diabetes and chronic pain.

Despite the high prevalence of multimorbidity worldwide, with
its consequent demand for care and important health and
economic consequences [18], much work remains to be done.
Multimorbidity interventions pose a challenge for present-day
health care systems [19]. As pointed out by a previous
meta-analysis, it is difficult to improve outcomes in people with
multimorbidity, although interventions oriented toward
depression or specific difficulties and risk factors are promising
[17]. There is consensus on the need for a comprehensive
assessment to identify patients with multimorbidity who are at
risk for negative health outcomes and to simultaneously treat
mental and physical comorbidities to prevent functional
limitations and future deterioration [20-24]. A comprehensive
approach is recommended, addressing not only the medical
conditions but also the social, cognitive, and functional issues
faced by these patients, as well as a stepped and personalized
approach, with therapeutic goals being collaboratively negotiated
and regularly re-evaluated throughout the process, for example,
by applying the Ariadne principles [22,25]. Patient-oriented

approaches, interventions to support self-management, and
training for health care professionals appear to be the most
frequent elements of interventions with the potential to have a
positive impact on patients with multimorbidity [26].

Interventions involving the use of information and
communication technologies (ICTs) have been suggested as a
promising resource for the provision of adequate and timely
support for the self-management of multimorbidity [27-29].
Several studies have demonstrated the effectiveness of
personalized, ICT-based interventions for treating depression
[30]. However, their effectiveness and cost-effectiveness have
not been assessed within a multimorbidity framework. We use
the term multimorbidity not only to refer to a specific population
of patients but also to the way they are approached and treated
[31-33]. Studies focusing on comorbidity deal with only one
priority condition over another, instead of addressing
multimorbidity [34,35]. As a result, unlike studies using a
multimorbidity approach, such as this study, they neglect the
bidirectional relationship between the different conditions
present and their role or influence on the course of the total
index disease. Such approaches, such as using comorbidity,
contradict the general recommendation of managing all of a
patient’s conditions simultaneously to prevent functional
limitations and subsequent decline. The comorbidity concept
is useful in secondary and tertiary care settings, while
multimorbidity is more useful in primary care (PC) [33].

Objectives
In this context, this study aimed to evaluate the effectiveness
of a blended low-intensity psychological intervention delivered
via ICTs for the treatment of multimorbidity (including
depression plus either type 2 diabetes or low back pain) in PC
settings. We hypothesized that the improved treatment as usual
(iTAU) intervention, enhanced by the delivery of ICT-based,
low-intensity psychological therapy, would be more effective
for ameliorating multimorbidity symptoms in PC compared to
a group receiving only iTAU at 3 months after completion of
the program.
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Methods

Study Design
This was a parallel-group, superiority randomized controlled
trial (RCT) in which patients receiving treatment as usual by
their general practitioners (GPs) were randomized to receive
either (1) iTAU or (2) the same iTAU combined with a blended
low-intensity internet-delivered psychological intervention,
which comprised 2 individual face-to-face sessions and 6
individual web-based therapeutic modules. Upon
implementation of the protocol and commencement of the RCT,
and ultimately due to the outbreak of the COVID-19 pandemic,
the RCT management group was compelled to make several
changes to the original study protocol [36]. Three major changes
were made to the original protocol [36], all of which were
discussed and agreed upon by the trial management group before
their implementation and were approved by the Research Ethics
Committee of the Autonomous Community of Aragon (CEICA;
PI16/0259). Changes were made to (1) the number of
participants recruited, (2) the time point measurements, and (3)
the mechanistic outcome measures. These changes are addressed
in the corresponding sections.

Participants and Procedure
Participants were recruited at PC health centers of the 3 Spanish
autonomous communities participating in this study (Andalusia,
Aragon, and the Balearic Islands). The inclusion criteria were
as follows: (1) minimum age of 18 years; (2) Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition diagnosis
of major depression or persistent depressive disorder, of mild
or moderate severity, expressed as a Patient Health
Questionnaire-9 (PHQ-9) score <14; (3) duration of depressive
symptoms of ≥2 months; (4) diagnosis of (a) type 2 diabetes
(diagnosis according to criteria of the American Diabetes
Association [ADA] [37]) or (b) low back pain (diagnosis of
nonspecific chronic low back pain according to the definition
established by the European Cooperation in Science and
Technology B-13 clinical practice guidelines [38] with a
duration of at least 6 months); (5) possession of and ability to
use a computer, an internet connection, and a mobile phone;
(6) ability to understand oral and written Spanish; and (7)
willingness to participate in the study and signing the
corresponding informed consent form. The following exclusion
criteria were applied: (1) any diagnosis of a disease that might
affect the central nervous system (eg, brain condition, traumatic
brain injury, or dementia); (2) other psychiatric diagnoses or
acute mental illness (eg, substance dependence or abuse, history
of schizophrenia or other psychotic disorders, or eating
disorders), except for anxiety disorder or personality disorders;
(3) any medical, infectious, or degenerative disease that might
affect mood; (4) presence of delusional ideas or hallucinations,
whether consistent with mood; and (5) suicide risk.

The protocol [36] initially stated that this study would require
63 participants in each arm to detect an expected medium effect
size on multimorbidity symptoms [39,40]. Nevertheless, to
provide enough statistical power to compare the participants
receiving psychological therapy versus those only receiving
iTAU, considering the comorbid disease that manifested in

conjunction with depression (ie, type 2 diabetes or low back
pain), 4 possible subgroups were secondarily established,
resulting in a total of 252 participants. In addition, an
experimental mortality of approximately 15% was expected
[41], which meant that the required sample size was initially
estimated at approximately 300 participants. However,
challenges arose during the trial setup process in recruiting
patients with type 2 diabetes. Specifically, most patients with
type 2 diabetes were older adults who lacked access to the
internet or email and did not possess the basic computer skills
needed to participate in the study. This considerably slowed
down the recruitment phase of the trial. The focus on type 2
diabetes was originally decided because it is the most common
type of diabetes (approximately 95%) and has a more prevalent
association with major depressive disorder, and it has been more
widely studied than other types of diabetes [42,43]. However,
given that this type of diabetes normally develops at a more
advanced age and its risk increases with age, patients with type
2 diabetes were much less inclined to use ICTs and thus showed
greater reluctance to participate in this study. After serious
consideration, it was decided that the secondary comparison by
comorbid disease subgroup would be omitted. A new sample
size calculation was then performed that considered each trial
arm as a whole entity.

For this purpose, we retained the possibility of detecting a
similar intermediate effect size on multimorbidity symptoms
to test whether the trend in changes differed between the
intervention and control groups. This criterion was considered
clinically important in previous research [39,40]. We maintained
a statistical power (1–β) of 0.80, a significance level of 5%, and
a 1:1 allocation ratio. However, due to the previously mentioned
recruitment challenges, we assumed a 1:2 ratio between
participants with depression and type 2 diabetes compared to
those with depression and low back pain in each group. On the
basis of the “time×group” interaction in a general linear repeated
measures (RMs) design with Greenhouse-Geisser correction
[44], and considering a correlation that decreases monotonically
with the time gap between RMs, a base correlation of 0.5, and
a decay rate of 0.3, along with the expected 15% mortality, we
estimated that a total of 180 participants would be needed. This
includes 90 participants in each group, with approximately 30
patients with comorbid depression and type 2 diabetes and 60
patients with comorbid depression and low back pain.

Patients were recruited by GPs working in PC centers of the
previously mentioned Spanish autonomous communities, who
subsequently sent the referral and consent forms of potential
participants to the evaluating investigator. The evaluating
investigator then contacted the participants to schedule the
screening assessments and recorded the psychological and
biological variables to determine their inclusion. Randomization
was performed in blocks of patients based on the PC center and
comorbid disease (ie, type 2 diabetes or low back pain). An
independent researcher unrelated to the research team generated
the individual randomization list using a randomization software.
A researcher from the research team not involved in any other
project-related task, together with an independent GP, performed
data monitoring tasks. For further information regarding
masking and procedures, refer to the protocol by
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Monreal-Bartolomé et al [36]. Participants gave their consent
for inclusion before learning which treatment they were assigned
to and were allowed to withdraw from the study at any time.

Interventions

iTAU at PC Level
All the patients included in this study (both those in the control
group and those included in the intervention group) were given
their usual treatment by their GPs in PC. This treatment is
described as improved because the participating GPs received
a training program based on the widely used Spanish guidelines
for the treatment of depression in PC, which are based on the
National Institute of Health and Care Excellence guidelines
[45].

Blended Low-Intensity Internet-Delivered Psychological
Program
The blended, low-intensity, internet-delivered psychological
program was received only by the intervention group. It
consisted of 2 face-to-face individual sessions and 6 web-based
individual and interactive therapeutic modules. The web-based
therapeutic modules were oriented to work on different
psychological techniques and therapeutic strategies that have

demonstrated their efficacy for treating depression, diabetes,
and chronic low back pain, including motivational techniques,
psychoeducation on depression and healthy lifestyle, behavioral
activation, positive psychology, and mindfulness-based
components [46-55]. These modules were supported by
multimedia materials (eg, videos and audios) and had an
approximate duration of 60 minutes each.

The content of the program is summarized in Tables 1 and 2.
The structure of the modules consistently followed the same
pattern [36] and concluded with suggested assignments to enable
the material covered to be practiced. Before the commencement
of each module, the participants were prompted to confirm their
completion of the recommended assignments, and they received
a response either congratulating them for finishing the tasks or
encouraging them to do so. Completing these assignments is
considered crucial for consolidating the knowledge acquired in
the program and for translating the strategies of the program
into skills. To improve engagement, after a period of inactivity
on the software (which was scheduled according to the
preferences of the patient), users received an email reminder to
continue completing the modules. The program was designed
to last between 8 and 12 weeks.
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Table 1. Overview of the program modules.

Aims and contentsInterventionsModule or session

To increase participant adherence to face-to-face sessions and assignments. To
present the web-based program and train the patients in the procedure and to
log in and use it on their home computers.

Motivational techniquesFace-to-face session 1 + M0a

(program presentation)

To develop a new attitude, understanding problems and difficulties as something
inherent to daily life, and seeing them as opportunities for learning and growth.
The impact of depression on the quality of life and functional capacity of patients
as well as on the prognosis of chronic diseases (such as diabetes and chronic
pain) was described. In addition, specific techniques and useful and practical
tips to reduce stress in daily life were explained.

Psychoeducation on depressionM1: understanding emotional is-
sues in medical illnesses

To work on the healthy lifestyle component, including physical activity, diet,
good sleep (relating it to the physical conditions they experience, such as diabetes
and chronic pain), and the development of a social support network.

Education, information, practical
exercises, and specific techniques
on how to build and maintain a
healthy lifestyle

M2: healthy lifestyle habits and
diabetes or chronic pain

To learn to establish and maintain an appropriate level of activity and involve-
ment with life and to schedule activities (especially meaningful ones) and incor-
porate them into their routine. It is explained that the abandonment of activities
that occurs when there is discomfort is not beneficial, but rather worsens the
problems. The program also emphasizes the role of activity in mood regulation
and physical well-being, highlighting the importance of staying active and en-
gaging in activities that are meaningful, satisfying, and aligned with their values.

Behavioral activationM3: learning how to live

To recognize the importance of positive emotions and learn strategies that create
positive experiences, encouraging participation in enjoyable and meaningful
activities, social interaction, improving mood, and supporting effective manage-
ment of diabetes and chronic pain.

Positive psychologyM4: life satisfaction

To establish a regular formal practice of mindfulness and self-compassion as
well as a regular informal practice. This module includes components of MBCT

and MBSRc, which have shown positive and promising results in patients with
depression, but also diabetes, chronic pain, and multimorbidity [54,56,57]. The
section on distancing thoughts to reduce discomfort is particularly important as
it allows patients to differentiate between primary and secondary diseases and
the causes of each.

Components of MBCTb and
some basic elements of self-
compassion

M5: mindfulness and self-com-
passion

This semistructured session includes the following objectives: (1) resolution of
doubts; (2) performing some of the most important practices, also considering
the preferences of each patient (3) emphasis on the continuous practice of the
strategies learned; and (4) farewell and completion of the intervention.

Review of the modules already
completed and practice

Face-to-face session 2

To reinforce the strategies learned during the program, encourage participants
to continue practicing these strategies throughout the follow-up period and teach
them how to identify and cope with future high-risk situations related to depres-
sion, diabetes, or chronic pain.

Relapse prevention and mainte-
nance

M6: So, what happens next?

aM1, M2, M3, etc, refers to module numbers.
bMBCT: mindfulness-based cognitive therapy.
cMBSR: mindfulness-bases stress reduction.

Table 2. Overview of the program transversal tools.

Aims and contentsTransversal tools

This tool was designed to focus the attention of the patients to the activities they perform daily; what they spend their time
doing; and how this influences their mood, medical condition, and coping ability.

Behavioral activation
diary

This tool provides patients with written information regarding their progress throughout the program.Calendar

This is a tool that provides patients with visual feedback regarding their evolution throughout the program in terms of both
their activity level and the intensity of pain as well as their positive (excited, energetic, vital, etc) and negative (upset, fearful,
stressed, grumpy, tense, etc) emotionality.

How am I
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Measures

Overview
During this study, a modification was made to the time point
measurements. The initial protocol originally stated [36] that 4
time points would be taken (ie, baseline, posttreatment, 3-month
follow-up, and 6-month follow-up), with the last measurement
being the primary end point. However, the outbreak of the
COVID-19 pandemic in 2020 severely affected life in Spain.
As a nationwide lockdown was declared in March 2020, this
resulted in PC centers being closed to the public. The COVID-19
pandemic impacted Spanish PC centers, health care
professionals, patients, and the general population in various
ways—emotionally, socially, and ultimately, in terms of the
health care services provided and received. With regard to this
RCT, the COVID-19 pandemic outbreak coincided with the
final phase of the study, immediately before the last follow-up
measurement. Consequently, we had completed the initial
baseline measurement as well as delivery of the intervention,
postintervention measurement, and the 3-month follow-up
measurement, with the 6-month follow-up measurement yet to
be conducted. Thus, the most significant impact of the
COVID-19 pandemic was on data collection for the primary
outcome at 6 months. Several possibilities were considered,
although they all pointed to the measurements being seriously
compromised in terms of data collection and quality (eg,
uncertainty about when PC centers might reopen and social
distancing issues). As a result, the feasibility, validity, and
accuracy of the estimates—along with the ability to generalize
the study results beyond the specific circumstances faced by
the Spanish population during the COVID-19 pandemic—were
called into question. Therefore, it was decided that the primary
end point would be changed from 6-month follow-up to 3-month
follow-up after treatment, which was a measure that remained
unaffected by the complex and unusual circumstances brought
about by the COVID-19 pandemic. Ultimately, the difficult
situation at the time prevented us from performing the 6-month
follow-up measurement.

Sociodemographic Data
The following sociodemographic variables were collected at
baseline: self-identified sex, age, marital status, education,
employment, and income.

Main Outcome
In line with previous RCTs [58-60], the main outcome consisted
of a composite score that considered (1) severity of depressive
symptoms and (2a) diabetes control or (2b) pain intensity and
physical disability.

The severity of depressive symptoms was measured using the
PHQ-9 [61,62]. The PHQ-9 consists of 9 questions that
correspond to the criteria for diagnosing major depressive
disorder in the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition. Respondents rate the frequency of
their experiences over the past 2 weeks, ranging from “not at
all” to “nearly every day.” The PHQ-9 covers different aspects
of depression, including mood, energy levels, sleep, appetite,
and concentration. Scores for each question are added up to
provide an overall severity score (range 0-27). These scores are

categorized according to the severity of depression: minimal or
mild depressive symptoms (0-10), mild (10-14), moderate
(15-19), and severe (20-27) [63]. The Spanish version of the
PHQ-9 has demonstrated adequate psychometric properties
[61,62].

Diabetes control was measured using glycated hemoglobin
(HbA1c). HbA1c is a vital tool for effective diabetes management.
It represents the proportion of hemoglobin in the blood that has
bound to glucose over an extended period, typically 2 to 3
months. Regular measurement of HbA1c allows tracking progress
over time and evaluating whether lifestyle changes or therapy
are having an effect. The ADA has defined the following 3
cutoff points: ≤5.6% (nondiabetes), between 5.7% and 6.4%
(prediabetes), and ≥6.5% (compatible with a diagnosis of
diabetes) [64]. Likewise, the ADA maintains a level of HbA1c

≤7% as the goal for the treatment of patients with diabetes.

Pain intensity and physical disability were assessed using the
Faces Pain Scale-Revised (FPS-R) [65] and the Roland-Morris
Disability Questionnaire (RMDQ) [66], respectively. The FPS-R
is a self-report visual measure in which the patient chooses the
face that best represents the level of pain being experienced,
with the allocation of a score of 0, 2, 4, 6, 8, or 10, where 0=“no
pain” and 10=“very much pain.” The RMDQ was designed to
reliably determine the level of physical disability (ie, the
limitation in the performance of daily activities) resulting from
nonspecific low back pain. It ranges between 0 (absence of
disability for back pain) and 24 (maximum possible disability).
A change in the score on this scale is clinically significant if it
is ≥2 [66-68]. The Spanish version of the RMDQ has
demonstrated adequate psychometric properties [66].

The composite score was obtained by combining these
components after weights were assigned to them. For (2a),
weightage of 50% was assigned both to the severity of
depressive symptoms and diabetes control. For (2b), first, the
same weightage of 50% was assigned to pain intensity and
physical disability (to obtain a composite, including both), and,
second, to the severity of depressive symptoms and pain (which
included the previous pain measure of intensity and physical
disability). These equal weights were added together to yield a
standardized composite score that reflected the combination of
the 3 components mentioned earlier. This composite score
provides a comprehensive measure of comorbidity that considers
both depressive symptoms and either diabetes control or pain
intensity and physical disability in a single metric.

Secondary and Mechanistic Outcomes
Perceived health status was assessed as a secondary outcome
using the 12-item Short Form Survey (SF-12) [69]. The SF-12
questionnaire is widely used in both clinical and research
settings. A total score is calculated after coding and transforming
the items that range from 0 (worst possible health status) to 100
(best possible health status) [70]. The SF-12 has demonstrated
appropriate psychometric qualities [71,72] and has been
validated in Spanish [73].

As a new addition to the protocol, it was decided that a measure
of affectivity (ie, positive and negative affect) would be added
as a potential mechanistic variable. The rationale for this was
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to be able to evaluate the potential effects of changes in
affectivity on promoting better outcomes. For this purpose, the
Positive and Negative Affect Schedule (PANAS) was used
[74,75]. This self-report measure consists of 2 subscales:
positive and negative affect. Each of the subscales includes 10
adjectives, which must be rated on a scale ranging from 1=“not
at all or very slightly” to 5=“very much,” depending on the
degree to which each adjective describes the state of mind in
which participants generally find themselves. The maximum
score is 50 for each of the subscales. This scale has shown good
psychometric properties [74-76].

Finally, we used the Openness to the Future Scale (OFS) [77]
to specifically measure positive affectivity toward the future as
a potential mechanism. This variable can be an indicator of
psychological adjustment and a protective factor for mental
health. The OFS is a self-reported questionnaire composed of
10 items that are scored on a scale from 1 (“strongly disagree”)
to 5 (“strongly agree”). A total openness to the future score is
obtained by summing the scores of all items (after reversing
item 6). The OFS has shown good psychometric properties in
the Spanish population [77].

Data Analyses
Data were analyzed using Stata V.18.0 statistical software [78].
First, sociodemographic and outcome descriptive data at baseline
(ie, preintervention) were analyzed using frequencies
(percentages), medians (IQR), and means (SD), according to
their level of measurement and statistical distribution. We
evaluated the success of randomization by visual inspection.

The primary analysis consisted of a comparison between the
intervention + iTAU and iTAU groups at a 3-month follow-up
after the intervention ended, considering the main outcome as
a continuous variable. The main outcome was a composite score
[36] that included the following: (1) depressive symptom
severity using the PHQ-9 [61] and (2a) control of diabetes
measured by HbA1c or (3b) pain intensity using the FPS-R [65]
and physical disability using the RMDQ [66]. The composite
score was weighted to give a continuous standardized aggregate
score. The primary analysis was performed using an RM design
on a modified intention-to-treat (ITT) basis, that is, we analyzed
complete cases due to the high proportion of missingness and
explored patterns of missing data. We used multilevel linear
mixed regression models with the restricted maximum likelihood
method for the estimation of parameters, controlling for age
and sex as covariates. The “treatment-by-time” interaction was
calculated to determine possible differences between the study
arms. The slope coefficient (B), representing the between-group
adjusted mean difference change (ie, the interaction term), and
its 95% CI were calculated (within-group adjusted mean
difference changes and 95% CIs are also provided). Hedges g,
as an effect size measure of between-group differences, was
calculated from the raw data, with Hedges g=0.2 (small effect),
Hedges g=0.5 (intermediate effect), and g≥0.8 (large effect)
[79]. We used a 2-sided test with a .05 significance level.

The same analytical approach was used to perform secondary
analyses for the main outcome at postintervention as well as
for the components of the composite score and for the secondary
and mechanistic outcomes at postintervention and 3-month

follow-up. We corrected for multiple comparisons by adjusting
the significance threshold based on the number of comparisons
and the rank of the P value according to the
Benjamini-Hochberg procedure [80].

Additional post hoc sensitivity analyses were also conducted
using complier average causal effect (CACE) or instrumental
variable (IV) methods [81] to further investigate the impact of
compliance with the program on the composite (primary
outcome) at postintervention and at 3-month follow-up, while
accounting for potential hidden confounding relationships. A
participant in the intervention + iTAU arm was considered a
complier if they attended the 2 face-to-face sessions and
completed the 6 web-based modules. For this purpose, a 2-stage
least squares IV approach was used. In the first stage of
regression, marital status, employment, and diagnosis were
included as predictors of compliance. In the second stage of
regression, age, sex, and the composite at preintervention were
introduced as predictors of the outcome at postintervention or
3-month follow-up. The allocated group was used as an IV to
define compliance. Results are presented in terms of
unstandardized regression coefficients, along with their
corresponding 95% CI and P values.

The role of positive affect, negative affect, and openness to the
future as mediators of improvements in the main outcome was
explored. For this purpose, (1) the primary outcome at follow-up
was considered the dependent variable; (2) pre-post differential
scores of positive affect, negative affect, and openness to the
future were calculated and included as process variables; and
(3) the group condition (with 2 possibilities: intervention +
iTAU vs iTAU) was considered the independent variable.
Models included the main outcome at preintervention, age, and
sex as covariates. The mediating analyses were conducted using
path analyses for continuous dependent variables. Standardized
regression coefficients for bootstrapped indirect effects were
estimated, along with their 95% CIs based on 10,000
bootstrapped samples. A significant mediating effect was
considered when the 95% CI did not include zero [82].

Ethical Considerations
This study was approved by the research ethics committee of
each of the autonomous communities involved (CEICA Aragon:
PI16/0259, CEI Balearic Islands: IB 3402/17 PI, and the
Regional Ethics and Research Committee of the province of
Malaga: 03/2017 ICPS 2) and was designed in accordance with
the ethical standards laid down in the Declaration of Helsinki
and its later amendments. Modifications to the published
protocol [36] were approved by the research ethics committee
of the autonomous community corresponding to the leading
group (CEICA Aragon, PI16/0259). Written informed consent
was obtained before screening, and exclusion criteria were
applied afterward. As this study involved the use of the internet,
AES strategies for data encryption and personal password use
were implemented to ensure the protection of personal
information. The data were treated anonymously and
confidentially and were used solely for the purposes of the study.
Study participants did not receive any compensation for their
participation, other than receiving improved treatment for their
condition.
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Results

Flow, Baseline Characteristics, and Compliance
As shown in Figure 1, after excluding 112 (37.9%) participants
(who did not meet the inclusion criteria) from the initial 295,
the remaining 183 (62.1%) individuals were randomly assigned
to 1 of the 2 experimental conditions (intervention + iTAU:
n=93, 50.8%; iTAU: n=90, 49.2%). The participants were mostly
women (132/183, 72.1%) with a mean age of 51.36 (SD 11.3)
years, and there were no important differences in either
sociodemographic or clinical characteristics between the 2 arms
that might suggest prognostic strength (Table 3). In line with
the CONSORT (Consolidated Standards of Reporting Trials)
guidelines for reporting parallel-group RCTs and following the

recommendation to avoid conducting probability tests on
potential baseline differences that may have occurred by chance
due to random assignment, we did not perform such hypothesis
testing. This type of testing is unnecessary because it assesses
the likelihood that observed baseline differences happened by
chance, and as random assignment has already been performed,
this is already understood. Instead, we based our comparisons
of sociodemographic and clinical data at baseline on the size of
potential chance imbalances and their prognostic relevance
[83,84]. In this regard, there were no significant differences in
sociodemographic or clinical characteristics between the two
groups that could suggest prognostic strength (Table 2).
Therefore, no additional covariates were included in the
subsequent analytical models beyond those prespecified in the
protocol, namely, age and sex.

Figure 1. Participant flow diagram. Numbers at posttreatment and follow-up evaluations reflect those cases in which at least 1 of the variables that
make up the composite multimorbidity main outcome measure were obtained. iTAU: improved treatment as usual.
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Table 3. Baseline characteristics of patients by treatment group (N=183).

iTAU alone (n=90)Intervention + iTAUa (n=93)Characteristics

Sociodemographic data

51.51 (11.51)51.20 (11.16)Age (y), mean (SD)

58 (65)74 (79)Sex (female), n (%)

Marital statusb, n (%)

54 (60)56 (61)Married or relationship

16 (18)17 (19)Single

12 (13)17 (19)Separated or divorced

8 (9)2 (2)Widowed

Place of residence, n (%)

75 (83)79 (86)Own home

5 (6)4 (4)Relative’s home

1 (1)0 (0.0)Neighbor’s or friend’s home

9 (10)9 (10)Other

Education, n (%)

6 (7)0 (0)No studies

17 (19)22 (24)Primary studies

39 (43)55 (60)Secondary studies

28 (31)15 (16)Tertiary studies

Employment, n (%)

28 (31)24 (26)Unemployed

38 (42)24 (26)Employed

5 (6)2 (2)Home duties

0 (0)1 (1)Student

8 (9)22 (24)Sick leave

11 (12)19 (21)Retired

Incomec, n (%)

20 (22)25 (27)≤National minimum wage (US $600)

31 (34)30 (33)1-2 × national minimum wage (US $600)

26 (29)22 (24)2-4 × national minimum wage (US $600)

4 (4)1 (1)>4 × national minimum wage (US $600)

Clinical data

Diagnosis, n (%)

63 (70)70 (75)Pain

27 (30)23 (25)Diabetes

3 (2-4)3 (2-4)Medications, median (IQR)

50 (56)57 (61)Analgesics, n (%)

37 (41)39 (42)Antidepressants, n (%)

7 (8)16 (17)Antiepileptics, n (%)

0 (0)1 (1)Antipsychotics, n (%)

23 (26)21 (23)Antidiabetics, n (%)

4 (4)5 (5)Antithyroid, n (%)
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iTAU alone (n=90)Intervention + iTAUa (n=93)Characteristics

33 (37)45 (48)Anxiolytics, n (%)

34 (38)32 (34)Cardiovascular medication, n (%)

4 (4)4 (4)Corticosteroids, n (%)

7 (8)5 (5)Insulin, n (%)

0 (0)1 (1)NSAIDsd, n (%)

36 (40)30 (32)Other, n (%)

0.05 (0.81)–0.02 (0.74)Composite (range –2.25 to 2.25), mean (SD)

13.84 (5.79)14.48 (5.34)PHQ-9e (range 0-27), mean (SD)

14.38 (6.13)13.54 (5.54)RMDQf (range 0-24), mean (SD)

5.11 (2.47)4.86 (2.15)FPS-Rg (range 0-10), mean (SD)

7.77 (2.48)6.78 (0.66)HbA1c
h (diabetes: ≥6.5), mean (SD)

31.84 (18.36)30.33 (19.28)SF-12i (range 0-100), mean (SD)

20.97 (7.34)20.32 (6.48)PANASj-positive subscale (range 10-50), mean (SD)

26.06 (8.50)26.35 (7.72)PANAS-negative subscale (range 10-50), mean (SD)

29.97 (8.06)30.82 (8.12)OFSk (range 10-50), mean (SD)

aiTAU: improved treatment as usual.
bMarital status, place of residence, education, and employment: 1 missing in the intervention arm.
cIncome: 15 missing in the intervention arm, and 9 missing in the control arm.
dNSAID: nonsteroidal anti-inflammatory drug.
ePHQ-9: Patient Health Questionnaire-9.
fRMDQ: Rolland-Morris Disability Questionnaire.
gFPS-R: Faces Pain Scale-Revised
hHbA1c: glycosylated hemoglobin.
iSF-12: 12-item Short Form Survey.
jPANAS-positive: Positive and Negative Affect Scale.
kOFS: Openness to the Future Scale.

On average, the PHQ-9 indicated moderate levels of depression
(mean 14.18, SD 5.55) in the total sample, the RMDQ suggested
a dysfunctional low back pain status (mean 13.93, SD 5.82) in
the subgroup with low back pain, and the HbA1c value confirmed
the presence of diabetes (mean 7.09, SD 1.51) in the type 2
diabetes subgroup. More than half of the sample (107/183,
58.5%) was taking analgesics, which was the most common
medication. In total, 95% (89/93) of the participants in the
intervention + iTAU arm attended the first face-to-face session,
and 63% (59/93) of the participants attended the second
face-to-face session. The median (IQR) number of modules
attended in the intervention arm was 4 (out of 7), with a mean
of 4.02 (SD 2.75). Postintervention retention rates in the primary
outcome (ie, composite score) were 37% (35/93) in the
intervention + iTAU arm and 54% (49/90) in the iTAU arm,
with rates of 49% (46/93) and 55% (50/90), respectively, at
follow-up. At the 3-month follow-up (primary end point), higher
age, being separated or divorced, and having a diabetes diagnosis
(as well as taking antidiabetics and insulin) were significantly
associated with a higher probability of attrition. On the other
hand, being employed, engaging in household chores, being on
sick leave, and taking analgesics and antiepileptics were

significantly associated with a lower probability of study
attrition (Multimedia Appendix 1).

Effects on Primary and Secondary Outcomes at
Primary End Point
The study outcomes are reported by trial arm status at
postintervention (Multimedia Appendix 2) and 3-month
follow-up (Table 4). At 3-month follow-up (primary end point),
the within-group analyses of the intervention + iTAU group
based on a modified ITT basis revealed significant
improvements in the composite score (main outcome) as well
as in depression (PHQ-9), perceived health status (SF-12),
positive affect (PANAS-positive), negative affect
(PANAS-negative), and openness to the future (OFS; Table 4).
However, there were no significant effects on HbA1c or pain
intensity and disability (RMDQ and FPS-R). At 3-month
follow-up, the within-group analyses of the iTAU group based
on a modified ITT basis showed no significant effects in any
of the outcomes (Table 4). At 3-month follow-up, there was
evidence that the intervention + iTAU group achieved a
significantly greater reduction in the composite score (main
outcome) compared to iTAU (B=–0.34, 95% CI –0.64 to –0.04),
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with small-to-medium effects (Hedges g=–0.39). Furthermore,
compared to iTAU, the intervention + iTAU group showed
greater reductions in depression (PHQ-9: B=–3.92, 95% CI
–5.70 to –2.15) and negative affect (PANAS-negative: B=–3.67,
95% CI –6.63 to –0.71) and greater improvements in perceived
health status (SF-12: B=9.04, 95% CI 3.21-14.87), positive
affect (PANAS-positive: B=4.73, 95% CI 2.01-7.45), and

openness to the future (OFS: (B=4.73, 95% CI 2.01-7.45), with
small-to-large effects (Hedges g ranging from 0.36 to 1.13 in
absolute value). However, no significant differences in HbA1c

or pain intensity and disability (RMDQ and FPS-R) were
identified in the comparison between the intervention + iTAU
group and the iTAU group at 3-month follow-up.
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Table 4. Descriptive statistics and main comparisons for primary and secondary outcomes at 3-month follow-up.

Between groupWithin group, B (95% CI)iTAU alone,
mean (SD)

Intervention +
iTAU, mean
(SD)

Participants, n
(intervention,

iTAUa)

B (95% CI)P valuebdiTAU alone
Intervention +
iTAU

Primary outcome

46, 50Composite (range –2.25
to 2.25)

—————c–0.01 (0.80)–0.10 (0.79)Baseline

–0.34 (–0.64
to –0.04)

.02–0.390.20 (–0.02 to
0.43)

–0.13 (–0.37
to – 0.02)

0.19 (0.86)–0.21 (0.86)Follow-up

Secondary outcomes

47, 61PHQ-9d (range 0-27)

—————13.41 (5.45)13.89 (5.97)Baseline

–3.92 (–5.70
to –2.15)

<.001–0.65–0.50 (–1.73
to 0.72)

–4.30 (–5.56
to –3.04)

13.05 (6.45)9.79 (6.46)Follow-up

33, 44RMDQe (range 0-24)

—————14.00 (6.05)13.36 (5.49)Baseline

–0.74 (–2.58
to1.10)

.43–0.120.04 (–0.87 to
0.95)

–0.36 (–1.90
to 1.18)

14.39 (6.18)13.06 (6.28)Follow-up

33, 44FPS-Rf (range 0-10)

—————5.00 (2.18)4.67 (1.78)Baseline

–0.14 (–1.13
to 0.86)

.79–0.100.65 (–0.13 to
1.43)

0.43 (–0.37 to
1.23)

5.73 (2.05)5.21 (2.50)Follow-up

16, 5HbA1c
g (diabetes: ≥6.5)

—————7.54 (1.40)6.73 (0.66)Baseline

0.23 (–0.61
to 1.07)

.600.18–0.01 (–0.78
to 0.77)

0.23 (–0.26 to
0.72)

7.54 (2.08)6.89 (1.31)Follow-up

47, 60SF-12h (range 0-100)

—————33.17 (17.81)33.91 (19.43)Baseline

9.04 (3.21 to
14.87)

.0020.521.19 (–2.25 to
4.63)

10.81 (5.98
to15.64)

33.04 (21.95)43.46 (24.01)Follow-up

44, 59PANASi-positive sub-
scale (range 10-50)

—————21.47 (7.05)20.68 (7.14)Baseline

4.73 (2.01 to
7.45)

.0011.13–0.03 (–1.86
to 1.80)

4.84 (2.04 to
7.64)

21.24 (8.88)25.36 (9.77)Follow-up

44, 59PANAS-negative sub-
scale (range 10-50)

—————27.17 (8.46)25.89 (8.50)Baseline

–3.67 (–6.63
to –0.71)

.02–0.36–1.32 (–3.14
to 0.50)

–5.05 (–7.14
to – 2.95)

25.47 (9.31)21.09 (8.34)Follow-up

47, 60OFSj (range 10-50)

—————30.43 (8.18)31.02 (7.86)Baseline

3.08 (0.55 to
5.62)

.020.390.03 (–1.60 to
1.68)

3.13 (0.98 to
5.29)

30.32 (8.13)34.06 (9.01)Follow-up
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aiTAU: improved treatment as usual.
bAll significant results remained significant after correction for multiple comparisons using the Benjamini-Hochberg method.
cNot applicable.
dPHQ-9: Patient Health Questionnaire-9.
eRMDQ: Rolland-Morris Disability Questionnaire.
fFPS-R: Faces Pain Scale-Revised.
gHbA1c: glycosylated hemoglobin.
hSF-12: 12-item Short Form Survey.
iPANAS: Positive and Negative Affect Scale.
jOFS: Openness to the Future Scale.

Effects on Primary and Secondary Outcomes at
Secondary End Point
At postintervention, the within-group analyses of the
intervention + iTAU group based on a modified ITT basis
revealed significant improvements in the composite score (main
outcome) as well as in depression (PHQ-9), pain intensity
(RMDQ), HbA1c, perceived health status (SF-12), positive affect
(PANAS-positive), negative affect (PANAS-negative), and
openness to the future (OFS); however, there were no significant
effects on pain disability (FPS-R; Multimedia Appendix 2). At
postintervention, the within-group analyses of the iTAU group
based on a modified ITT basis showed a significant worsening
in the composite score (main outcome); however, there were
no other significant effects (Multimedia Appendix 2). At
postintervention, there was evidence that the intervention +
iTAU group achieved a significantly greater reduction in the
composite score (main outcome) compared to iTAU (B=–0.63,
95% CI –0.94 to –0.31), with large effects (Hedges g=–0.85).
Furthermore, the intervention + iTAU group also showed greater
reductions in depression (PHQ-9: B=–5.02, 95% CI –6.77 to
–3.26), low back pain disability (RMDQ: B=–2.28, 95% CI
–4.10 to –0.46), and negative affect (PANAS-negative: B=–5.52,
95% CI –8.45 to –2.60) and greater improvements in perceived
health status (SF-12: B=13.55, 95% CI 7.77-19.33), positive
affect (PANAS-positive: B=5.25, 95% CI 2.56-7.93), and
openness to the future (OFS: B=3.16, 95% CI 0.64-5.67), with
small-to-large effects (Hedges g ranging from 0.38 to 0.88 in
absolute value). However, no significant differences in HbA1c

and pain intensity (FPS-R) were identified in the comparison

between the intervention + iTAU group and the iTAU group at
postintervention.

Effect of Compliance With the Program
The results of the CACE or IV analyses represent an estimation
of the intervention effect among the subpopulation of compliers
in the intervention arm, compared to those in the control arm
who would have complied with the intervention had they been
offered it. The CACE or IV analyses indicated evidence of a
relationship between the completion of the program and the
composite score (main outcome) at postintervention (B=–1.04,
95% CI –1.56 to –0.52; P<.001). These analyses also showed
evidence of a relationship between the completion of the
program and the composite (main outcome) at 3-month
follow-up (B=–0.54, 95% CI –1.01 to –0.07; P=.03).

Analysis of Mediating Variables
The results of the path analyses on the primary outcome
(composite score) are detailed in Table 5, where the independent
variable is the group condition (intervention + iTAU vs iTAU).
Three models controlled for the main outcome at baseline, age,
and gender were tested (ie, positive affect, negative affect, and
openness to the future as potential mediators of the effect of the
intervention on the outcome); however, only positive affect and
negative affect showed a significant indirect effect (positive
affect: ab=–0.15, bootstrapped 95% CI –0.28 to –0.03 and
negative affect: ab=–0.14, bootstrapped 95% CI –0.28 to –0.02).
After controlling for the mediators, the direct effect (path c) of
the intervention was significant and of the same sign as the
indirect effects in both models, suggesting a “complementary
mediation.”
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Table 5. Direct and bootstrapped indirect effects in the mediational models.

Indirect effectsMain outcomea and mediatorsb (R2)c, and direct effects

95% CIhCoefficientgPathP valuefCoefficientePathd

Composite (0.57)

–0.28 to –0.03–0.15a × bPositive affect (0.16)

.0010.76ai

.03–0.19bj

.001–0.57c′k

.01–0.42cl

Composite (0.55)

–0.28 to –0.02–0.14a × bNegative affect (0.15)

.007–0.60a

.0070.22b

.001–0.56c′

.009–0.42c

Composite (0.58)

–0.18 to 0.01–0.06a × bOpenness to the future (0.12)

.07–0.15a

.100.37b

.001–0.54c′

.003–0.48c

aThe dependent variable (main outcome) is the composite score at 3-month follow-up.
bThe potential mediators, highlighted in italics (positive affect, negative affect, and openness to the future), were based on pre-post change scores.
cR2: variance explained by regression models.
dPath coefficients are (standardized) ordinary least squares–based regression coefficients.
eCoefficient: (standardized) slope.
fP value related to t test.
gThe product of “ab” is the bootstrapped indirect effect using 10,000 samples.
hIt is the 95% CI of the bootstrapped indirect effect using 10,000 samples.
ia: the direct path between the independent variable and the mediator.
jb: the direct path between the mediator and the outcome.
kc′: total effects.
lc: direct effect of the independent variable on the dependent variable after adjustment for mediating effects.

Discussion

Principal Findings
The main aim of this trial was to evaluate the effectiveness of
a low-intensity psychotherapy program (intervention + iTAU)
applied in a hybrid form with face-to-face and internet-based
sessions (ie, blended), for the treatment of multimorbidity
between mild to moderate severity depression and either type
2 diabetes or chronic low back pain in PC, compared to a group
that only received iTAU. It was observed that the intervention
+ iTAU group achieved a significantly greater reduction in the
composite score (main outcome) compared to iTAU, with large
effects at postintervention and small-to-medium effects at
follow-up. In addition, compared to iTAU, the intervention +
iTAU group showed greater reductions in depressive

symptomatology, low back pain disability, and negative affect
at postintervention, although not at follow-up, where only
reductions in depression and negative affect were maintained.
On the other hand, greater improvements in perceived health,
positive affect, and openness to the future were observed in the
intervention + iTAU group versus iTAU, with small-to-large
effects at both time points. However, no significant differences
in HbA1c or pain intensity were identified in the comparison
between the intervention + iTAU group and the iTAU, either
at postintervention or 3-month follow-up.

Comparison to Prior Work
These results align with previous literature, indicating the
effectiveness of psychological intervention programs for
multimorbidity in improving depressive symptomatology,
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whether delivered face-to-face or through ICTs
[20,35,49,51,52,85-95]. With regard to pain, the few studies
that tested psychotherapy tools delivered via ICTs in these
patients showed varying results [96]. While some studies
achieved improvements in either disability and pain intensity,
or both [92,97-99], others achieved no or only partial
improvement in these variables [93,100-103]. Differences in
the results may be attributed to the significant heterogeneity
among these studies, such as variations in the type of
intervention, the presence of pain comorbidities, the
measurement instruments used, and the existence of comorbid
depression. Among the studies that specifically had chronic low
back pain and depression as inclusion criteria and were
conducted entirely through ICTs, improvements in pain intensity
or associated disability were not observed 6 months after
randomization [99,102]. However, one of them did show
improvements postintervention [99]. It is possible that pain
intensity, being a variable that is difficult to modify, exhibits
effects that are lost earlier, and this was evident in both cases,
although the loss occurred in the medium term. As far as we
know, there are no studies applying blended psychotherapy in
patients with chronic pain and depression. Therefore, reaching
a solid conclusion in this regard is challenging, highlighting the
need for further studies in this field.

Our results present a contrast with findings from other studies
that used psychological interventions in patients with diabetes
and depression [57,104-109]. In those studies, both cognitive
behavioral therapy and interventions incorporating mindfulness
and self-compassion components appeared effective in glycemic
control. However, it is worth noting that these interventions
were primarily delivered in a face-to-face design. In studies
where interventions were applied via the internet or telephone,
improvements in glycemic control were not achieved
[35,90,91,94,110-113]. Thus, the method of implementing the
intervention could play a decisive role. Given that our
intervention was blended, such effects might have been
mitigated. This could also be associated with the small sample
size (resulting in reduced statistical power) achieved when
recruiting patients with diabetes, along with the limited
follow-up time (3 months). The HbA1c variable represents the
proportion of hemoglobin in the blood that has bound to glucose
over an extended period. Therefore, a more extended follow-up
time may be necessary to observe significant results, as
demonstrated by Hoyo et al [114], where HbA1c levels continued
to decrease at 12- and 18-month follow-ups.

With regard to the observed improvements in perceived health,
the use of a blended model rather than a solely web-based
approach may have led these improvements to stand out,
particularly in comparison to other nonblended studies [90,110].
In those studies, only some of the dimensions of perceived
health showed improvement, or improvements were not
achieved at the intragroup level. A study that applied a
face-to-face mindfulness-based cognitive therapy (MBCT)
intervention in patients with diabetes and low levels of emotional
well-being found that MBCT was more effective for improving
perceived health than the waitlist control group [115].
Conversely, in the case of pain, a previous face-to-face delivered
study that compared cognitive behavioral therapy,

mindfulness-based stress reduction, and a waiting list showed
improvements in perceived mental health only [116].

In the case of improvements in negative and positive affect, a
situation similar to that observed for the previous variables
arose, with varied results across different studies [93,117,118]
Those studies exhibit considerable heterogeneity, differing in
crucial characteristics such as the type of intervention, delivery
method (eg, face-to-face, telephone, and web-based vs mixed),
and the nature of the medical conditions. This heterogeneity
makes it challenging to compare them with each other and with
this study. Our results underscore the crucial role of affect, both
positive and negative, as potential mediators in the functioning
of the intervention, influencing improvements in the composite
main outcome. Understanding how affective states mediate the
impact of the intervention is pivotal for tailoring and optimizing
future treatment developments. This finding emphasizes the
need for interventions that consider the affective dimension,
not only addressing the negative valence of depressive
symptoms but also enhancing positive emotional experiences.
While this study contributes to this understanding, it is
noteworthy that similar results were found when using MBCT
to reduce the risk of relapse or recurrence in major depressive
disorder [119].

Finally, improvements in openness to the future could not be
compared with any previous studies due to the novelty of the
construct [77]. It is interesting to understand the positive future
expectations of patients both before and after receiving an
intervention for any health problem. Specifically, the measure
used in this study incorporates different aspects, such as the
positive illusion of control, the active process of accepting future
scenarios, and the confidence and commitment in one’s ability
to plan for desired outcomes and to cope with adversity.
Nevertheless, this variable did not show any potential mediating
effects on the main composite score.

Strengths and Limitations
This is the first study to use blended models involving ICTs in
the treatment of multimorbidity. It focused on a particularly
prevalent, disabling, and challenging condition in clinical
practice, multimorbidity between depression and type 2 diabetes
or chronic low back pain. Furthermore, an evidence-based
design and intervention were proposed, adhering to the
recommendations of major clinical guidelines and previous
research. The intervention specifically targeted risk factors,
such as depression, and addressed functional difficulties. It was
centered on patients and their specific needs, offering support
for self-management, adopting a comprehensive and
personalized approach, and incorporating therapeutic objectives
negotiated and reassessed throughout the process in accordance
with the principles by Ariadne [22].

However, the study has significant limitations. First, a notable
challenge was the high attrition rate, which impacted the
statistical power of this study. Recruitment and retention
difficulties in RCTs targeting comorbid physical and mental
illnesses have been documented in prior studies [120,121], and
specific details of this study will be discussed in a forthcoming
publication focused on implementation. Nevertheless, it is
important to highlight that, in line with the earlier recruitment
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challenges, dropouts were more prevalent among older patients
and those with type 2 diabetes. This trend might be attributed
to challenges in managing the use of internet and email and the
acquisition of the basic computer skills required for active
participation. Similar observations were made in a study by
Clarke et al [35] focusing on patients with type 2 diabetes and
depression. This study reported higher attrition and mean age
compared to other ICT-delivered interventions in chronic low
back pain and depression [99,102] and diabetes and depression
[90,91]. It is noteworthy that the latter studies also included
type 1 diabetes, contributing to differences in the age distribution
of participants. There is also a proposal that patients with
diabetes and mild depression might perceive low mood as a
feature of their diabetes rather than a separate condition to be
treated, potentially influencing treatment adherence and
completion [122]. As suggested by other authors [35], further
exploration of the conceptualization of depression in type 2
diabetes and its impact on program uptake and the benefit of
treatment is recommended. Regardless, the low recruitment and
retention rate in this study, particularly for older patients with
diabetes owing to their lack of basic computer skills, could
affect the generalizability of the results. Second, similar to many
clinical trials, this study faced disruptions due to the COVID-19
pandemic [123], preventing the implementation of necessary
follow-up measures, particularly for patients with diabetes.
Given their heightened vulnerability to the virus, this situation
led to the loss of valuable follow-up data. Trials that stop earlier
for reasons independent of trial findings are unlikely to introduce
bias because of their premature termination [124]; however,
changing the primary end point from a 6-month follow-up to a
3-month follow-up in response to the challenges posed by the
COVID-19 pandemic offers a different time perspective than
originally proposed. We lack information on the effect sizes at
6 months, and the true effect size may vary between the 3-month
and 6-month time points. In this sense, future research might
benefit from the inclusion of longer follow-up periods. Third,
we observed a varying proportion of losses between the
intervention and control groups postintervention, although this
effect disappeared at the subsequent primary end point. Similar

effects were noted in prior studies [35,90,91,102,111] and could
be attributed to some extent to the control groups being
wait-listed, leading participants to initially complete the
assessment and refrain from dropping out in anticipation of
receiving the intervention at a later point. Although modified
ITT and CACE or IV approaches provided useful insights into
the impact of treatment on those who completed the study and
on those who completed the treatment, we must not overlook
this potential attrition bias and the possible limitation when
generalizing the results to the entire population, where adherence
can be variable. Nevertheless, the fact that the effect of the
losses disappears at the primary end point indicates that the
initial bias was not significant in the long term. A more
comprehensive consideration of these implementation aspects
will be presented in a subsequent paper. Finally, we did not
measure other diseases besides depression, diabetes, and chronic
pain; therefore, we are unaware of how the program might work
with other potentially present conditions. Future studies should
take into account a wider range of potential disorders among
the participating patients.

Conclusions
This study supports the efficacy of a low-intensity psychological
intervention applied in a blended form for multimorbidity in
PC. Promising outcomes are particularly noted in the
psychological dimension, showing improvements in depression,
perceived health, positive and negative affect, and openness to
the future. However, the findings in the physical dimension are
mixed, indicating variable results in pain and disability
reduction, promising results in short-term disability reduction,
and no improvements in diabetes control. We encourage further
research to validate the findings of this study, including the
exploration of subgroups that could not be adequately examined
due to the discussed limitations. In addition, we advocate an
exploration of the conceptualization of depression in type 2
diabetes to shed light on its effects on adherence indicators,
acceptance, and the efficacy of psychological interventions in
these patients. Analyzing the implementation of such
interventions in routine clinical practice is also warranted.

Acknowledgments
JM-M has a ‘Miguel Servet’ research contract from the ISCIII (CP21/00080), he was funded by mobility grants during the project
duration (MV22/00022, CAS22/00436) and he is grateful to the Department of Psychiatry at the University of Oxford, UK, and
to the Spanish CIBER of Epidemiology and Public Health (CIBERESP CB22/02/00052; ISCIII) for their support. AM-B has a
Margarita Salas postdoctoral fellowship at the University of Zaragoza, which is funded by the NextGeneration European Union.
This research was supported by Carlos III Health Institute (ISCIII) of the Spanish Ministry of Economy and Competitiveness
(PI16/00962; FI17/00180), and with group funds the Research Network on Chronicity, Primary Care and Health Promotion
(RICAPPS, RD21/0016/0005) that is part of the Results-Oriented Cooperative Research Networks in Health (RICORS) (Carlos
III Health Institute), funded by the European Union “NextGeneration EU/PRTR” funds. The funding body had no involvement
in the study design, data collection, analysis, interpretation of the data, or manuscript writing. The funding entity audited the trial
execution.

Data Availability
The datasets generated and analyzed during this study are available from the corresponding author on reasonable request.

J Med Internet Res 2025 | vol. 27 | e56203 | p. 16https://www.jmir.org/2025/1/e56203
(page number not for citation purposes)

Monreal-Bartolomé et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Authors' Contributions
JG-C conceptualized and designed the study. AM-B and JM-M developed the statistical analysis plan and wrote the first draft.
FM, CB and RMB verified the analytical methods. AG-P was responsible for training clinicians on the programme content and
web-based application aspects throughout the clinical trial. The web-based therapeutic modules were designed and developed by
AG-P. JG-C coordinated the study in Aragon, MG in the Balearic Islands and FM in Andalusia. YL-D-H and AM-B were involved
in the execution of the project and were responsible for data collection in Aragon, AC and MAP-A in the Balearic Islands and
MMH and EV in Andalusia. JM-M performed all the statistical analyses. AM-B and JM-M wrote the first draft of the manuscript.
All authors contributed to the final version of the manuscript. JG-C, MG, FM and AG-P obtained funding and supervised all
steps. All authors have read and accepted the published version of the manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Variables at baseline as predictors of missingness.
[DOCX File , 17 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Descriptive statistics and main comparisons at postintervention.
[DOCX File , 19 KB-Multimedia Appendix 2]

Multimedia Appendix 3
CONSORT-eHEALTH checklist (V 1.6.1).
[PDF File (Adobe PDF File), 531 KB-Multimedia Appendix 3]

References

1. Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie B. Epidemiology of multimorbidity and implications for
health care, research, and medical education: a cross-sectional study. Lancet. Jul 07, 2012;380(9836):37-43. [FREE Full
text] [doi: 10.1016/S0140-6736(12)60240-2] [Medline: 22579043]

2. Fortin M, Stewart M, Poitras ME, Almirall J, Maddocks H. A systematic review of prevalence studies on multimorbidity:
toward a more uniform methodology. Ann Fam Med. 2012;10(2):142-151. [FREE Full text] [doi: 10.1370/afm.1337]
[Medline: 22412006]

3. Fortin M, Bravo G, Hudon C, Vanasse A, Lapointe L. Prevalence of multimorbidity among adults seen in family practice.
Ann Fam Med. 2005;3(3):223-228. [FREE Full text] [doi: 10.1370/afm.272] [Medline: 15928225]

4. Walker AE. Multiple chronic diseases and quality of life: patterns emerging from a large national sample, Australia. Chronic
Illn. Sep 01, 2007;3(3):202-218. [doi: 10.1177/1742395307081504] [Medline: 18083677]

5. González-Colom R, Mitra K, Vela E, Gezsi A, Paajanen T, Gál Z, et al. Multicentric assessment of a multimorbidity-adjusted
disability score to stratify depression-related risks using temporal disease maps: instrument validation study. J Med Internet
Res. Jun 24, 2024;26:e53162. [FREE Full text] [doi: 10.2196/53162] [Medline: 38913991]

6. King DE, Xiang J, Pilkerton CS. Multimorbidity trends in United States adults, 1988-2014. J Am Board Fam Med. Jul 09,
2018;31(4):503-513. [FREE Full text] [doi: 10.3122/jabfm.2018.04.180008] [Medline: 29986975]

7. Koné Pefoyo AJ, Bronskill SE, Gruneir A, Calzavara A, Thavorn K, Petrosyan Y, et al. The increasing burden and complexity
of multimorbidity. BMC Public Health. Apr 23, 2015;15:415. [FREE Full text] [doi: 10.1186/s12889-015-1733-2] [Medline:
25903064]

8. Uijen AA, van de Lisdonk EH. Multimorbidity in primary care: prevalence and trend over the last 20 years. Eur J Gen
Pract. 2008;14 Suppl 1:28-32. [FREE Full text] [doi: 10.1080/13814780802436093] [Medline: 18949641]

9. Chowdhury SR, Chandra Das D, Sunna TC, Beyene J, Hossain A. Global and regional prevalence of multimorbidity in the
adult population in community settings: a systematic review and meta-analysis. EClinicalMedicine. Mar 2023;57:101860.
[FREE Full text] [doi: 10.1016/j.eclinm.2023.101860] [Medline: 36864977]

10. Fortin M, Lapointe L, Hudon C, Vanasse A, Ntetu AL, Maltais D. Multimorbidity and quality of life in primary care: a
systematic review. Health Qual Life Outcomes. Sep 20, 2004;2(1):51. [FREE Full text] [doi: 10.1186/1477-7525-2-51]
[Medline: 15380021]

11. Vogeli C, Shields AE, Lee TA, Gibson TB, Marder WD, Weiss KB, et al. Multiple chronic conditions: prevalence, health
consequences, and implications for quality, care management, and costs. J Gen Intern Med. Dec 16, 2007;22 Suppl 3(Suppl
3):391-395. [FREE Full text] [doi: 10.1007/s11606-007-0322-1] [Medline: 18026807]

J Med Internet Res 2025 | vol. 27 | e56203 | p. 17https://www.jmir.org/2025/1/e56203
(page number not for citation purposes)

Monreal-Bartolomé et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v27i1e56203_app1.docx&filename=f2570c08284a7a04f9c6b6c2e2231423.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56203_app1.docx&filename=f2570c08284a7a04f9c6b6c2e2231423.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56203_app2.docx&filename=541e83ef9e6b7113c13d87f3c96e59a2.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56203_app2.docx&filename=541e83ef9e6b7113c13d87f3c96e59a2.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e56203_app3.pdf&filename=eff8b12db4dff3b399c1d38b4f56677a.pdf
https://jmir.org/api/download?alt_name=jmir_v27i1e56203_app3.pdf&filename=eff8b12db4dff3b399c1d38b4f56677a.pdf
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(12)60240-2
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(12)60240-2
http://dx.doi.org/10.1016/S0140-6736(12)60240-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22579043&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=22412006
http://dx.doi.org/10.1370/afm.1337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22412006&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=15928225
http://dx.doi.org/10.1370/afm.272
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15928225&dopt=Abstract
http://dx.doi.org/10.1177/1742395307081504
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18083677&dopt=Abstract
https://www.jmir.org/2024//e53162/
http://dx.doi.org/10.2196/53162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38913991&dopt=Abstract
http://www.jabfm.org/cgi/pmidlookup?view=long&pmid=29986975
http://dx.doi.org/10.3122/jabfm.2018.04.180008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29986975&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-015-1733-2
http://dx.doi.org/10.1186/s12889-015-1733-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25903064&dopt=Abstract
https://www.tandfonline.com/doi/10.1080/13814780802436093?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1080/13814780802436093
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18949641&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-5370(23)00037-8
http://dx.doi.org/10.1016/j.eclinm.2023.101860
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36864977&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-2-51
http://dx.doi.org/10.1186/1477-7525-2-51
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15380021&dopt=Abstract
https://europepmc.org/abstract/MED/18026807
http://dx.doi.org/10.1007/s11606-007-0322-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18026807&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


12. Fortin M, Bravo G, Hudon C, Lapointe L, Dubois MF, Almirall J. Psychological distress and multimorbidity in primary
care. Ann Fam Med. Sep 01, 2006;4(5):417-422. [FREE Full text] [doi: 10.1370/afm.528] [Medline: 17003141]

13. Foley L, Larkin J, Lombard-Vance R, Murphy AW, Hynes L, Galvin E, et al. Prevalence and predictors of medication
non-adherence among people living with multimorbidity: a systematic review and meta-analysis. BMJ Open. Sep 02,
2021;11(9):e044987. [FREE Full text] [doi: 10.1136/bmjopen-2020-044987] [Medline: 34475141]

14. Larkin J, Foley L, Smith SM, Harrington P, Clyne B. The experience of financial burden for people with multimorbidity:
a systematic review of qualitative research. Health Expect. Apr 02, 2021;24(2):282-295. [FREE Full text] [doi:
10.1111/hex.13166] [Medline: 33264478]

15. Forjaz MJ, Rodriguez-Blazquez C, Ayala A, Rodriguez-Rodriguez V, de Pedro-Cuesta J, Garcia-Gutierrez S, et al. Chronic
conditions, disability, and quality of life in older adults with multimorbidity in Spain. Eur J Intern Med. Apr
2015;26(3):176-181. [doi: 10.1016/j.ejim.2015.02.016] [Medline: 25724771]

16. Garin N, Olaya B, Moneta MV, Miret M, Lobo A, Ayuso-Mateos JL, et al. Impact of multimorbidity on disability and
quality of life in the Spanish older population. PLoS One. Nov 6, 2014;9(11):e111498. [FREE Full text] [doi:
10.1371/journal.pone.0111498] [Medline: 25375890]

17. Smith SM, Wallace E, O'Dowd T, Fortin M. Interventions for improving outcomes in patients with multimorbidity in
primary care and community settings. Cochrane Database Syst Rev. Mar 14, 2016;3(3):CD006560. [FREE Full text] [doi:
10.1002/14651858.CD006560.pub3] [Medline: 26976529]

18. Smith SM, O'Dowd T. Chronic diseases: what happens when they come in multiples? Br J Gen Pract. Apr
2007;57(537):268-270. [FREE Full text] [Medline: 17394728]

19. Violan C, Foguet-Boreu Q, Flores-Mateo G, Salisbury C, Blom J, Freitag M, et al. Prevalence, determinants and patterns
of multimorbidity in primary care: a systematic review of observational studies. PLoS One. Jul 21, 2014;9(7):e102149.
[FREE Full text] [doi: 10.1371/journal.pone.0102149] [Medline: 25048354]

20. Smith SM, Wallace E, O'Dowd T, Fortin M. Interventions for improving outcomes in patients with multimorbidity in
primary care and community settings. Cochrane Database Syst Rev. Jan 15, 2021;1(1):CD006560. [FREE Full text] [doi:
10.1002/14651858.CD006560.pub4] [Medline: 33448337]

21. Multimorbidity: clinical assessment and management. National Institute for Health and Care Excellence. URL: https://www.
nice.org.uk/guidance/ng56 [accessed 2024-04-29]

22. Muth C, Blom JW, Smith SM, Johnell K, Gonzalez-Gonzalez AI, Nguyen TS, et al. Evidence supporting the best clinical
management of patients with multimorbidity and polypharmacy: a systematic guideline review and expert consensus. J
Intern Med. Mar 10, 2019;285(3):272-288. [FREE Full text] [doi: 10.1111/joim.12842] [Medline: 30357955]

23. Malhi GS, Bell E, Bassett D, Boyce P, Bryant R, Hazell P, et al. The 2020 Royal Australian and New Zealand College of
Psychiatrists clinical practice guidelines for mood disorders. Aust N Z J Psychiatry. Jan 22, 2021;55(1):7-117. [doi:
10.1177/0004867420979353] [Medline: 33353391]

24. Hopman P, de Bruin SR, Forjaz MJ, Rodriguez-Blazquez C, Tonnara G, Lemmens LC, et al. Effectiveness of comprehensive
care programs for patients with multiple chronic conditions or frailty: a systematic literature review. Health Policy. Jul
2016;120(7):818-832. [doi: 10.1016/j.healthpol.2016.04.002] [Medline: 27114104]

25. Muth C, van den Akker M, Blom JW, Mallen CD, Rochon J, Schellevis FG, et al. The Ariadne principles: how to handle
multimorbidity in primary care consultations. BMC Med. Dec 08, 2014;12(1):223. [FREE Full text] [doi:
10.1186/s12916-014-0223-1] [Medline: 25484244]

26. Poitras ME, Maltais ME, Bestard-Denommé L, Stewart M, Fortin M. What are the effective elements in patient-centered
and multimorbidity care? A scoping review. BMC Health Serv Res. Jun 14, 2018;18(1):446. [FREE Full text] [doi:
10.1186/s12913-018-3213-8] [Medline: 29898713]

27. Melchiorre MG, Lamura G, Barbabella F, ICARE4EU Consortium. eHealth for people with multimorbidity: results from
the ICARE4EU project and insights from the "10 e's" by Gunther Eysenbach. PLoS One. Nov 14, 2018;13(11):e0207292.
[FREE Full text] [doi: 10.1371/journal.pone.0207292] [Medline: 30427924]

28. Wiwatkunupakarn N, Aramrat C, Pliannuom S, Buawangpong N, Pinyopornpanish K, Nantsupawat N, et al. The integration
of clinical decision support systems into telemedicine for patients with multimorbidity in primary care settings: scoping
review. J Med Internet Res. Jun 28, 2023;25:e45944. [FREE Full text] [doi: 10.2196/45944] [Medline: 37379066]

29. Tahsin F, Armas A, Kirakalaprathapan A, Kadu M, Sritharan J, Steele Gray C. Information and communications technologies
enabling integrated primary care for patients with complex care needs: scoping review. J Med Internet Res. Apr 19,
2023;25:e44035. [FREE Full text] [doi: 10.2196/44035] [Medline: 37074779]

30. Andersson G, Cuijpers P, Carlbring P, Riper H, Hedman E. Guided Internet-based vs. face-to-face cognitive behavior
therapy for psychiatric and somatic disorders: a systematic review and meta-analysis. World Psychiatry. Oct
2014;13(3):288-295. [FREE Full text] [doi: 10.1002/wps.20151] [Medline: 25273302]

31. van den Akker M, Buntinx F, Knottnerus JA. Comorbidity or multimorbidity. Eur J Gen Pract. Jul 11, 2009;2(2):65-70.
[doi: 10.3109/13814789609162146]

32. Skou ST, Mair FS, Fortin M, Guthrie B, Nunes BP, Miranda JJ, et al. Multimorbidity. Nat Rev Dis Primers. Jul 14,
2022;8(1):48. [FREE Full text] [doi: 10.1038/s41572-022-00376-4] [Medline: 35835758]

J Med Internet Res 2025 | vol. 27 | e56203 | p. 18https://www.jmir.org/2025/1/e56203
(page number not for citation purposes)

Monreal-Bartolomé et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=17003141
http://dx.doi.org/10.1370/afm.528
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17003141&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=34475141
http://dx.doi.org/10.1136/bmjopen-2020-044987
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34475141&dopt=Abstract
https://europepmc.org/abstract/MED/33264478
http://dx.doi.org/10.1111/hex.13166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33264478&dopt=Abstract
http://dx.doi.org/10.1016/j.ejim.2015.02.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25724771&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0111498
http://dx.doi.org/10.1371/journal.pone.0111498
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25375890&dopt=Abstract
https://europepmc.org/abstract/MED/26976529
http://dx.doi.org/10.1002/14651858.CD006560.pub3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26976529&dopt=Abstract
https://bjgp.org/lookup/pmidlookup?view=long&pmid=17394728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17394728&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0102149
http://dx.doi.org/10.1371/journal.pone.0102149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25048354&dopt=Abstract
https://europepmc.org/abstract/MED/33448337
http://dx.doi.org/10.1002/14651858.CD006560.pub4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33448337&dopt=Abstract
https://www.nice.org.uk/guidance/ng56
https://www.nice.org.uk/guidance/ng56
https://onlinelibrary.wiley.com/doi/10.1111/joim.12842
http://dx.doi.org/10.1111/joim.12842
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30357955&dopt=Abstract
http://dx.doi.org/10.1177/0004867420979353
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33353391&dopt=Abstract
http://dx.doi.org/10.1016/j.healthpol.2016.04.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27114104&dopt=Abstract
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-014-0223-1
http://dx.doi.org/10.1186/s12916-014-0223-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25484244&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-018-3213-8
http://dx.doi.org/10.1186/s12913-018-3213-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29898713&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0207292
http://dx.doi.org/10.1371/journal.pone.0207292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30427924&dopt=Abstract
https://www.jmir.org/2023//e45944/
http://dx.doi.org/10.2196/45944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37379066&dopt=Abstract
https://www.jmir.org/2023//e44035/
http://dx.doi.org/10.2196/44035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37074779&dopt=Abstract
https://europepmc.org/abstract/MED/25273302
http://dx.doi.org/10.1002/wps.20151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25273302&dopt=Abstract
http://dx.doi.org/10.3109/13814789609162146
https://europepmc.org/abstract/MED/35835758
http://dx.doi.org/10.1038/s41572-022-00376-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35835758&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


33. Harrison C, Fortin M, van den Akker M, Mair F, Calderon-Larranaga A, Boland F, et al. Comorbidity versus multimorbidity:
why it matters. J Multimorb Comorb. Mar 02, 2021;11:2633556521993993. [FREE Full text] [doi:
10.1177/2633556521993993] [Medline: 33718251]

34. Clarke J, Proudfoot J, Ma H. Mobile phone and web-based cognitive behavior therapy for depressive symptoms and mental
health comorbidities in people living with diabetes: results of a feasibility study. JMIR Ment Health. May 31, 2016;3(2):e23.
[FREE Full text] [doi: 10.2196/mental.5131] [Medline: 27245948]

35. Clarke J, Sanatkar S, Baldwin PA, Fletcher S, Gunn J, Wilhelm K, et al. A web-based cognitive behavior therapy intervention
to improve social and occupational functioning in adults with type 2 diabetes (the SpringboarD trial): randomized controlled
trial. J Med Internet Res. May 21, 2019;21(5):e12246. [FREE Full text] [doi: 10.2196/12246] [Medline: 31115345]

36. Monreal-Bartolomé A, Barceló-Soler A, Castro A, Pérez-Ara MÁ, Gili M, Mayoral F, et al. Efficacy of a blended
low-intensity internet-delivered psychological programme in patients with multimorbidity in primary care: study protocol
for a randomized controlled trial. BMC Psychiatry. Feb 11, 2019;19(1):66. [FREE Full text] [doi: 10.1186/s12888-019-2037-3]
[Medline: 30744610]

37. American Diabetes Association. Classification and diagnosis of diabetes: standards of medical care in diabetes-2018.
Diabetes Care. Jan 2018;41(Suppl 1):S13-S27. [doi: 10.2337/dc18-S002] [Medline: 29222373]

38. Fundación K. Guía de práctica clínica: Lumbalgía inespecífica. Versión española de la guía de Práctica Clínica del Programa
Europeo COST B13. European Commission. URL: https://tinyurl.com/5h6fftrs [accessed 2024-04-29]

39. Bogner HR, de Vries HF. Integration of depression and hypertension treatment: a pilot, randomized controlled trial. Ann
Fam Med. Jul 01, 2008;6(4):295-301. [FREE Full text] [doi: 10.1370/afm.843] [Medline: 18626028]

40. Katon WJ, Lin EH, Von Korff M, Ciechanowski P, Ludman EJ, Young B, et al. Collaborative care for patients with
depression and chronic illnesses. N Engl J Med. Dec 30, 2010;363(27):2611-2620. [FREE Full text] [doi:
10.1056/NEJMoa1003955] [Medline: 21190455]

41. Andersson G, Cuijpers P. Internet-based and other computerized psychological treatments for adult depression: a
meta-analysis. Cogn Behav Ther. 2009;38(4):196-205. [doi: 10.1080/16506070903318960] [Medline: 20183695]

42. Das P, Naylor C, Majeed A. Bringing together physical and mental health within primary care: a new frontier for integrated
care. J R Soc Med. Oct 2016;109(10):364-366. [FREE Full text] [doi: 10.1177/0141076816665270] [Medline: 27729592]

43. Global report on diabetes. World Health Organization. 2016. URL: https://www.who.int/publications/i/item/9789241565257
[accessed 2024-04-29]

44. Abdi H. The greenhouse-geisser correction. Encycl Res Des. 2010;1(1):544-548. [FREE Full text]
45. García-Herrera JM, Nogueras-Morillas V, Muñoz-Cobos F, Morales-Asensio JM. Guía de Práctica Clínica Para El Tratamiento

de La Depresión En Atención Primaria. Servicio Andaluz de Salud - Junta de Andalucia. URL: https://consaludmental.org/
publicaciones/GPCdepresionatencionprimaria.pdf [accessed 2022-02-25]

46. Cuijpers P, van Straten A, van Schaik A, Andersson G. Psychological treatment of depression in primary care: a meta-analysis.
Br J Gen Pract. Feb 2009;59(559):e51-e60. [FREE Full text] [doi: 10.3399/bjgp09X395139] [Medline: 19192368]

47. Gill D, Hatcher S. Antidepressants for depression in medical illness. Cochrane Database Syst Rev. 2000;(4):CD001312.
[doi: 10.1002/14651858.CD001312] [Medline: 11034712]

48. Kraef C, van der Meirschen M, Free C. Digital telemedicine interventions for patients with multimorbidity: a systematic
review and meta-analysis. BMJ Open. Oct 13, 2020;10(10):e036904. [FREE Full text] [doi: 10.1136/bmjopen-2020-036904]
[Medline: 33051232]

49. van der Feltz-Cornelis CM, Nuyen J, Stoop C, Chan J, Jacobson AM, Katon W, et al. Effect of interventions for major
depressive disorder and significant depressive symptoms in patients with diabetes mellitus: a systematic review and
meta-analysis. Gen Hosp Psychiatry. Jul 2010;32(4):380-395. [doi: 10.1016/j.genhosppsych.2010.03.011] [Medline:
20633742]

50. van der Feltz-Cornelis C, Allen SF, Holt RI, Roberts R, Nouwen A, Sartorius N. Treatment for comorbid depressive disorder
or subthreshold depression in diabetes mellitus: systematic review and meta-analysis. Brain Behav. Feb 04,
2021;11(2):e01981. [FREE Full text] [doi: 10.1002/brb3.1981] [Medline: 33274609]

51. Franco P, Gallardo AM, Urtubey X. Web-based interventions for depression in individuals with diabetes: review and
discussion. JMIR Diabetes. Sep 14, 2018;3(3):e13. [FREE Full text] [doi: 10.2196/diabetes.9694] [Medline: 30291082]

52. Mehta S, Peynenburg VA, Hadjistavropoulos HD. Internet-delivered cognitive behaviour therapy for chronic health
conditions: a systematic review and meta-analysis. J Behav Med. Apr 1, 2019;42(2):169-187. [FREE Full text] [doi:
10.1007/s10865-018-9984-x] [Medline: 30387008]

53. Savigny P, Watson P, Underwood M, Guideline Development Group. Early management of persistent non-specific low
back pain: summary of NICE guidance. BMJ. Jun 04, 2009;338(jun04 3):b1805. [doi: 10.1136/bmj.b1805] [Medline:
19502217]

54. Pei JH, Ma T, Nan RL, Chen H, Zhang Y, Gou L, et al. Mindfulness-based cognitive therapy for treating chronic pain a
systematic review and meta-analysis. Psychol Health Med. Mar 26, 2021;26(3):333-346. [doi:
10.1080/13548506.2020.1849746] [Medline: 33241941]

J Med Internet Res 2025 | vol. 27 | e56203 | p. 19https://www.jmir.org/2025/1/e56203
(page number not for citation purposes)

Monreal-Bartolomé et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://journals.sagepub.com/doi/abs/10.1177/2633556521993993?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2633556521993993
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33718251&dopt=Abstract
https://mental.jmir.org/2016/2/e23/
http://dx.doi.org/10.2196/mental.5131
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27245948&dopt=Abstract
https://www.jmir.org/2019/5/e12246/
http://dx.doi.org/10.2196/12246
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31115345&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-019-2037-3
http://dx.doi.org/10.1186/s12888-019-2037-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30744610&dopt=Abstract
http://dx.doi.org/10.2337/dc18-S002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29222373&dopt=Abstract
https://www.kovacs.org/descargas/GUIADEPRACTICACLINICALUMBALGIAINESPECIFICA_136paginas.pdf
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=18626028
http://dx.doi.org/10.1370/afm.843
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18626028&dopt=Abstract
https://europepmc.org/abstract/MED/21190455
http://dx.doi.org/10.1056/NEJMoa1003955
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21190455&dopt=Abstract
http://dx.doi.org/10.1080/16506070903318960
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20183695&dopt=Abstract
https://europepmc.org/abstract/MED/27729592
http://dx.doi.org/10.1177/0141076816665270
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27729592&dopt=Abstract
https://www.who.int/publications/i/item/9789241565257
https://sk.sagepub.com/ency/edvol/researchdesign/chpt/greenhousegeisser-correction
https://consaludmental.org/publicaciones/GPCdepresionatencionprimaria.pdf
https://consaludmental.org/publicaciones/GPCdepresionatencionprimaria.pdf
https://bjgp.org/lookup/pmidlookup?view=long&pmid=19192368
http://dx.doi.org/10.3399/bjgp09X395139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19192368&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD001312
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11034712&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=33051232
http://dx.doi.org/10.1136/bmjopen-2020-036904
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33051232&dopt=Abstract
http://dx.doi.org/10.1016/j.genhosppsych.2010.03.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20633742&dopt=Abstract
https://europepmc.org/abstract/MED/33274609
http://dx.doi.org/10.1002/brb3.1981
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33274609&dopt=Abstract
https://diabetes.jmir.org/2018/3/e13/
http://dx.doi.org/10.2196/diabetes.9694
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30291082&dopt=Abstract
https://pubmed.ncbi.nlm.nih.gov/30387008/
http://dx.doi.org/10.1007/s10865-018-9984-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30387008&dopt=Abstract
http://dx.doi.org/10.1136/bmj.b1805
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19502217&dopt=Abstract
http://dx.doi.org/10.1080/13548506.2020.1849746
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33241941&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


55. Lustman PJ, Clouse RE, Ciechanowski PS, Hirsch IB, Freedland KE. Depression-related hyperglycemia in type 1 diabetes:
a mediational approach. Psychosom Med. 2005;67(2):195-199. [doi: 10.1097/01.psy.0000155670.88919.ad] [Medline:
15784783]

56. Ngan HY, Chong YY, Chien WT. Effects of mindfulness- and acceptance-based interventions on diabetes distress and
glycaemic level in people with type 2 diabetes: systematic review and meta-analysis. Diabet Med. Apr 2021;38(4):e14525.
[doi: 10.1111/dme.14525] [Medline: 33438251]

57. Lu X, Yang D, Liang J, Xie G, Li X, Xu C, et al. Effectiveness of intervention program on the change of glycaemic control
in diabetes with depression patients: a meta-analysis of randomized controlled studies. Prim Care Diabetes. Jun
2021;15(3):428-434. [doi: 10.1016/j.pcd.2021.01.006] [Medline: 33551333]

58. Kroenke K, Evans E, Weitlauf S, McCalley S, Porter B, Williams T, et al. Comprehensive vs. assisted management of
mood and pain symptoms (CAMMPS) trial: study design and sample characteristics. Contemp Clin Trials. Jan
2018;64:179-187. [doi: 10.1016/j.cct.2017.10.006] [Medline: 29031492]

59. Ali MK, Chwastiak L, Poongothai S, Emmert-Fees KM, Patel SA, Anjana RM, et al. INDEPENDENT Study Group. Effect
of a collaborative care model on depressive symptoms and glycated hemoglobin, blood pressure, and serum cholesterol
among patients with depression and diabetes in India: the INDEPENDENT randomized clinical trial. JAMA. Aug 18,
2020;324(7):651-662. [FREE Full text] [doi: 10.1001/jama.2020.11747] [Medline: 32809002]

60. Metzner G, Horstmeier LM, Bengel J, Bitzer EM, Dreher E, Frank F, et al. Local, collaborative, stepped, and personalized
care management for older people with chronic diseases - results from the randomized controlled LoChro-trial. BMC
Geriatr. Feb 13, 2023;23(1):92. [FREE Full text] [doi: 10.1186/s12877-023-03797-2] [Medline: 36782119]

61. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. Sep
2001;16(9):606-613. [FREE Full text] [doi: 10.1046/j.1525-1497.2001.016009606.x] [Medline: 11556941]

62. Diez-Quevedo C, Rangil T, Sanchez-Planell L, Kroenke K, Spitzer RL. Validation and utility of the patient health
questionnaire in diagnosing mental disorders in 1003 general hospital Spanish inpatients. Psychosom Med.
2001;63(4):679-686. [doi: 10.1097/00006842-200107000-00021] [Medline: 11485122]

63. Servicio Andaluz de Salud - Junta de Andalucia. Ministerio de Sanidad, Servicios Sociales e Igualdad. URL: https://portal.
guiasalud.es/wp-content/uploads/2020/10/gpc_534_depresion_adulto_avaliat_compl_caduc.pdf [accessed 2024-04-29]

64. American Diabetes Association. Standards of medical care in diabetes--2010. Diabetes Care. Jan 2010;33 Suppl 1(Suppl
1):S11-S61. [FREE Full text] [doi: 10.2337/dc10-S011] [Medline: 20042772]

65. Hicks CL, von Baeyer CL, Spafford PA, van Korlaar I, Goodenough B. The Faces Pain Scale-Revised: toward a common
metric in pediatric pain measurement. Pain. Aug 2001;93(2):173-183. [doi: 10.1016/S0304-3959(01)00314-1] [Medline:
11427329]

66. Kovacs FM, Llobera J, Gil Del Real MT, Abraira V, Gestoso M, Fernández C, et al. Validation of the spanish version of
the Roland-Morris questionnaire. Spine (Phila Pa 1976). Mar 01, 2002;27(5):538-542. [doi:
10.1097/00007632-200203010-00016] [Medline: 11880841]

67. Ostelo RW, de Vet HC, Knol DL, van den Brandt PA. 24-item Roland Morris disability questionnaire was preferred out
of six functional status questionnaires for post-lumbar disc surgery. J Clin Epidemiol. Mar 2004;57(3):268-276. [doi:
10.1016/j.jclinepi.2003.09.005] [Medline: 15066687]

68. Stratford PW, Binkley J, Solomon P, Finch E, Gill C, Moreland J. Defining the minimum level of detectable change for
the Roland-Morris questionnaire. Phys Ther. Apr 1996;76(4):359-366. [doi: 10.1093/ptj/76.4.359] [Medline: 8606899]

69. Ware J, Kosinski M, Keller SD. A 12-item short-form health survey: construction of scales and preliminary tests of reliability
and validity. Med Care. Mar 1996;34(3):220-233. [doi: 10.1097/00005650-199603000-00003] [Medline: 8628042]

70. Fong TC, Lo TL, Ho RT. Psychometric properties of the 12-item stroke-specific quality of life scale among stroke survivors
in Hong Kong. Sci Rep. Jan 27, 2023;13(1):1510. [FREE Full text] [doi: 10.1038/s41598-023-28636-7] [Medline: 36707541]

71. Gandek B, Ware JE, Aaronson NK, Apolone G, Bjorner JB, Brazier JE, et al. Cross-validation of item selection and scoring
for the SF-12 health survey in nine countries: results from the IQOLA project. International quality of life assessment. J
Clin Epidemiol. Nov 1998;51(11):1171-1178. [doi: 10.1016/s0895-4356(98)00109-7] [Medline: 9817135]

72. Vilagut G, María Valderas J, Ferrer M, Garin O, López-García E, Alonso J. [Interpretation of SF-36 and SF-12 questionnaires
in Spain: physical and mental components]. Med Clin (Barc). May 24, 2008;130(19):726-735. [doi: 10.1157/13121076]
[Medline: 18570798]

73. Alonso J, Prieto L, Antó JM. [The Spanish version of the SF-36 Health Survey (the SF-36 health questionnaire): an instrument
for measuring clinical results]. Med Clin (Barc). May 27, 1995;104(20):771-776. [Medline: 7783470]

74. Watson D, Clark LA, Tellegen A. Development and validation of brief measures of positive and negative affect: the PANAS
scales. J Pers Soc Psychol. 1988;54(6):1063-1070. [doi: 10.1037/0022-3514.54.6.1063]

75. Sandín B, Chorot P, Lostao L, Joiner TE, Santed MA, Valiente RM. Escalas PANAS de Afecto Positivo y Negativo:
validación factorial y convergencia transcultural. Psichothema. 1999;11(1):37-51. [FREE Full text]

76. Crawford JR, Henry JD. The positive and negative affect schedule (PANAS): construct validity, measurement properties
and normative data in a large non-clinical sample. Br J Clin Psychol. Sep 2004;43(Pt 3):245-265. [doi:
10.1348/0144665031752934] [Medline: 15333231]

J Med Internet Res 2025 | vol. 27 | e56203 | p. 20https://www.jmir.org/2025/1/e56203
(page number not for citation purposes)

Monreal-Bartolomé et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1097/01.psy.0000155670.88919.ad
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15784783&dopt=Abstract
http://dx.doi.org/10.1111/dme.14525
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33438251&dopt=Abstract
http://dx.doi.org/10.1016/j.pcd.2021.01.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33551333&dopt=Abstract
http://dx.doi.org/10.1016/j.cct.2017.10.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29031492&dopt=Abstract
https://europepmc.org/abstract/MED/32809002
http://dx.doi.org/10.1001/jama.2020.11747
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32809002&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-023-03797-2
http://dx.doi.org/10.1186/s12877-023-03797-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36782119&dopt=Abstract
https://europepmc.org/abstract/MED/11556941
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11556941&dopt=Abstract
http://dx.doi.org/10.1097/00006842-200107000-00021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11485122&dopt=Abstract
https://portal.guiasalud.es/wp-content/uploads/2020/10/gpc_534_depresion_adulto_avaliat_compl_caduc.pdf
https://portal.guiasalud.es/wp-content/uploads/2020/10/gpc_534_depresion_adulto_avaliat_compl_caduc.pdf
https://europepmc.org/abstract/MED/20042772
http://dx.doi.org/10.2337/dc10-S011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20042772&dopt=Abstract
http://dx.doi.org/10.1016/S0304-3959(01)00314-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11427329&dopt=Abstract
http://dx.doi.org/10.1097/00007632-200203010-00016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11880841&dopt=Abstract
http://dx.doi.org/10.1016/j.jclinepi.2003.09.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15066687&dopt=Abstract
http://dx.doi.org/10.1093/ptj/76.4.359
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8606899&dopt=Abstract
http://dx.doi.org/10.1097/00005650-199603000-00003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8628042&dopt=Abstract
https://doi.org/10.1038/s41598-023-28636-7
http://dx.doi.org/10.1038/s41598-023-28636-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36707541&dopt=Abstract
http://dx.doi.org/10.1016/s0895-4356(98)00109-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9817135&dopt=Abstract
http://dx.doi.org/10.1157/13121076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18570798&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7783470&dopt=Abstract
http://dx.doi.org/10.1037/0022-3514.54.6.1063
https://reunido.uniovi.es/index.php/PST/article/view/7556
http://dx.doi.org/10.1348/0144665031752934
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15333231&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


77. Botella C, Molinari G, Fernández-Álvarez J, Guillén V, García-Palacios A, Baños RM, et al. Development and validation
of the openness to the future scale: a prospective protective factor. Health Qual Life Outcomes. Apr 23, 2018;16(1):72.
[FREE Full text] [doi: 10.1186/s12955-018-0889-8] [Medline: 29688854]

78. Stata statistical software: release 18. StataCorp LLC. URL: https://www.stata.com/ [accessed 2024-04-29]
79. Hedges LV, Olkin I. Statistical Methods for Meta-Analysis. Cambridge, MA. Academic Press; 1985.
80. Benjamini Y, Yekutieli D. The control of the false discovery rate in multiple testing under dependency. Ann Statist. Aug

1, 2001;29(4):1165-1188. [doi: 10.1214/aos/1013699998]
81. Dunn G, Bentall R. Modelling treatment-effect heterogeneity in randomized controlled trials of complex interventions

(psychological treatments). Stat Med. Nov 20, 2007;26(26):4719-4745. [doi: 10.1002/sim.2891] [Medline: 17476649]
82. Mackinnon DP, Lockwood CM, Williams J. Confidence limits for the indirect effect: distribution of the product and

resampling methods. Multivariate Behav Res. Jan 01, 2004;39(1):99-128. [FREE Full text] [doi:
10.1207/s15327906mbr3901_4] [Medline: 20157642]

83. Moher D, Hopewell S, Schulz KF, Montori V, Gøtzsche PC, Devereaux PJ, et al. CONSORT 2010 explanation and
elaboration: updated guidelines for reporting parallel group randomised trials. BMJ. Mar 23, 2010;340(mar23 1):c869.
[FREE Full text] [doi: 10.1136/bmj.c869] [Medline: 20332511]

84. Altman DG. Comparability of randomised groups. Statistician. 1985;34(1):125. [doi: 10.2307/2987510]
85. Hajihasani A, Rouhani M, Salavati M, Hedayati R, Kahlaee AH. The influence of cognitive behavioral therapy on pain,

quality of life, and depression in patients receiving physical therapy for chronic low back pain: a systematic review. PM
R. Feb 2019;11(2):167-176. [doi: 10.1016/j.pmrj.2018.09.029] [Medline: 30266349]

86. Petrucci G, Papalia GF, Russo F, Vadalà G, Piredda M, De Marinis MG, et al. Psychological approaches for the integrative
care of chronic low back pain: a systematic review and metanalysis. Int J Environ Res Public Health. Dec 22, 2021;19(1):60.
[FREE Full text] [doi: 10.3390/ijerph19010060] [Medline: 35010319]

87. Li C, Xu D, Hu M, Tan Y, Zhang P, Li G, et al. A systematic review and meta-analysis of randomized controlled trials of
cognitive behavior therapy for patients with diabetes and depression. J Psychosom Res. Apr 2017;95:44-54. [doi:
10.1016/j.jpsychores.2017.02.006] [Medline: 28314548]

88. Atlantis E, Fahey P, Foster J. Collaborative care for comorbid depression and diabetes: a systematic review and meta-analysis.
BMJ Open. Apr 12, 2014;4(4):e004706. [FREE Full text] [doi: 10.1136/bmjopen-2013-004706] [Medline: 24727428]

89. Varela-Moreno E, Carreira Soler M, Guzmán-Parra J, Jódar-Sánchez F, Mayoral-Cleries F, Anarte-Ortíz MT. Effectiveness
of eHealth-based psychological interventions for depression treatment in patients with type 1 or type 2 diabetes mellitus:
a systematic review. Front Psychol. Jan 31, 2021;12:746217. [FREE Full text] [doi: 10.3389/fpsyg.2021.746217] [Medline:
35173644]

90. Newby J, Robins L, Wilhelm K, Smith J, Fletcher T, Gillis I, et al. Web-based cognitive behavior therapy for depression
in people with diabetes mellitus: a randomized controlled trial. J Med Internet Res. May 15, 2017;19(5):e157. [FREE Full
text] [doi: 10.2196/jmir.7274] [Medline: 28506956]

91. Nobis S, Lehr D, Ebert DD, Baumeister H, Snoek F, Riper H, et al. Efficacy of a web-based intervention with mobile phone
support in treating depressive symptoms in adults with type 1 and type 2 diabetes: a randomized controlled trial. Diabetes
Care. May 2015;38(5):776-783. [FREE Full text] [doi: 10.2337/dc14-1728] [Medline: 25710923]

92. Dear BF, Titov N, Perry KN, Johnston L, Wootton BM, Terides MD, et al. The Pain Course: a randomised controlled trial
of a clinician-guided internet-delivered cognitive behaviour therapy program for managing chronic pain and emotional
well-being. Pain. Jun 2013;154(6):942-950. [doi: 10.1016/j.pain.2013.03.005] [Medline: 23688830]

93. Peters ML, Smeets E, Feijge M, van Breukelen G, Andersson G, Buhrman M, et al. Happy despite pain: a randomized
controlled trial of an 8-week internet-delivered positive psychology intervention for enhancing well-being in patients with
chronic pain. Clin J Pain. Nov 2017;33(11):962-975. [FREE Full text] [doi: 10.1097/AJP.0000000000000494] [Medline:
28379873]

94. Baldwin PA, Sanatkar S, Clarke J, Fletcher S, Gunn J, Wilhelm K, et al. A web-based mental health intervention to improve
social and occupational functioning in adults with type 2 diabetes (the Springboard Trial): 12-month outcomes of a randomized
controlled trial. J Med Internet Res. Dec 01, 2020;22(12):e16729. [FREE Full text] [doi: 10.2196/16729] [Medline: 33258790]

95. Abbas Q, Latif S, Ayaz Habib H, Shahzad S, Sarwar U, Shahzadi M, et al. Cognitive behavior therapy for diabetes distress,
depression, health anxiety, quality of life and treatment adherence among patients with type-II diabetes mellitus: a randomized
control trial. BMC Psychiatry. Feb 03, 2023;23(1):86. [FREE Full text] [doi: 10.1186/s12888-023-04546-w] [Medline:
36737757]

96. Garg S, Garg D, Turin TC, Chowdhury MF. Web-based interventions for chronic back pain: a systematic review. J Med
Internet Res. Jul 26, 2016;18(7):e139. [FREE Full text] [doi: 10.2196/jmir.4932] [Medline: 27460413]

97. Dear BF, Gandy M, Karin E, Staples LG, Johnston L, Fogliati VJ, et al. The Pain Course: a randomised controlled trial
examining an internet-delivered pain management program when provided with different levels of clinician support. Pain.
Oct 2015;156(10):1920-1935. [FREE Full text] [doi: 10.1097/j.pain.0000000000000251] [Medline: 26039902]

98. Øverås CK, Nilsen TI, Nicholl BI, Rughani G, Wood K, Søgaard K, et al. Multimorbidity and co-occurring musculoskeletal
pain do not modify the effect of the SELFBACK app on low back pain-related disability. BMC Med. Feb 08, 2022;20(1):53.
[FREE Full text] [doi: 10.1186/s12916-022-02237-z] [Medline: 35130898]

J Med Internet Res 2025 | vol. 27 | e56203 | p. 21https://www.jmir.org/2025/1/e56203
(page number not for citation purposes)

Monreal-Bartolomé et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://hqlo.biomedcentral.com/articles/10.1186/s12955-018-0889-8
http://dx.doi.org/10.1186/s12955-018-0889-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29688854&dopt=Abstract
https://www.stata.com/
http://dx.doi.org/10.1214/aos/1013699998
http://dx.doi.org/10.1002/sim.2891
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17476649&dopt=Abstract
https://europepmc.org/abstract/MED/20157642
http://dx.doi.org/10.1207/s15327906mbr3901_4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20157642&dopt=Abstract
https://boris.unibe.ch/id/eprint/1151
http://dx.doi.org/10.1136/bmj.c869
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20332511&dopt=Abstract
http://dx.doi.org/10.2307/2987510
http://dx.doi.org/10.1016/j.pmrj.2018.09.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30266349&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph19010060
http://dx.doi.org/10.3390/ijerph19010060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35010319&dopt=Abstract
http://dx.doi.org/10.1016/j.jpsychores.2017.02.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28314548&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=24727428
http://dx.doi.org/10.1136/bmjopen-2013-004706
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24727428&dopt=Abstract
http://hdl.handle.net/10668/20721
http://dx.doi.org/10.3389/fpsyg.2021.746217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35173644&dopt=Abstract
https://www.jmir.org/2017/5/e157/
https://www.jmir.org/2017/5/e157/
http://dx.doi.org/10.2196/jmir.7274
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28506956&dopt=Abstract
https://core.ac.uk/reader/192886061?utm_source=linkout
http://dx.doi.org/10.2337/dc14-1728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25710923&dopt=Abstract
http://dx.doi.org/10.1016/j.pain.2013.03.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23688830&dopt=Abstract
https://europepmc.org/abstract/MED/28379873
http://dx.doi.org/10.1097/AJP.0000000000000494
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28379873&dopt=Abstract
https://www.jmir.org/2020/12/e16729/
http://dx.doi.org/10.2196/16729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33258790&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-023-04546-w
http://dx.doi.org/10.1186/s12888-023-04546-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36737757&dopt=Abstract
https://www.jmir.org/2016/7/e139/
http://dx.doi.org/10.2196/jmir.4932
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27460413&dopt=Abstract
https://europepmc.org/abstract/MED/26039902
http://dx.doi.org/10.1097/j.pain.0000000000000251
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26039902&dopt=Abstract
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-022-02237-z
http://dx.doi.org/10.1186/s12916-022-02237-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35130898&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


99. Baumeister H, Paganini S, Sander LB, Lin J, Schlicker S, Terhorst Y, et al. Effectiveness of a guided internet- and
mobile-based intervention for patients with chronic back pain and depression (WARD-BP): a multicenter, pragmatic
randomized controlled trial. Psychother Psychosom. 2021;90(4):255-268. [doi: 10.1159/000511881] [Medline: 33321501]

100. Buhrman M, Skoglund A, Husell J, Bergström K, Gordh T, Hursti T, et al. Guided internet-delivered acceptance and
commitment therapy for chronic pain patients: a randomized controlled trial. Behav Res Ther. Jun 2013;51(6):307-315.
[doi: 10.1016/j.brat.2013.02.010] [Medline: 23548250]

101. Sander LB, Paganini S, Terhorst Y, Schlicker S, Lin J, Spanhel K, et al. Effectiveness of a guided web-based self-help
intervention to prevent depression in patients with persistent back pain: the PROD-BP randomized clinical trial. JAMA
Psychiatry. Oct 01, 2020;77(10):1001-1011. [FREE Full text] [doi: 10.1001/jamapsychiatry.2020.1021] [Medline: 32459348]

102. Schlicker S, Baumeister H, Buntrock C, Sander L, Paganini S, Lin J, et al. A web- and mobile-based intervention for
comorbid, recurrent depression in patients with chronic back pain on sick leave (Get.Back): pilot randomized controlled
trial on feasibility, user satisfaction, and effectiveness. JMIR Ment Health. Apr 15, 2020;7(4):e16398. [FREE Full text]
[doi: 10.2196/16398] [Medline: 32293577]

103. Chiauzzi E, Pujol LA, Wood M, Bond K, Black R, Yiu E, et al. painACTION-back pain: a self-management website for
people with chronic back pain. Pain Med. Jul 01, 2010;11(7):1044-1058. [doi: 10.1111/j.1526-4637.2010.00879.x] [Medline:
20545873]

104. Safren SA, Gonzalez JS, Wexler DJ, Psaros C, Delahanty LM, Blashill AJ, et al. A randomized controlled trial of cognitive
behavioral therapy for adherence and depression (CBT-AD) in patients with uncontrolled type 2 diabetes. Diabetes Care.
2014;37(3):625-633. [FREE Full text] [doi: 10.2337/dc13-0816] [Medline: 24170758]

105. Simson U, Nawarotzky U, Friese G, Porck W, Schottenfeld-Naor Y, Hahn S, et al. Psychotherapy intervention to reduce
depressive symptoms in patients with diabetic foot syndrome. Diabet Med. Feb 15, 2008;25(2):206-212. [doi:
10.1111/j.1464-5491.2007.02370.x] [Medline: 18290863]

106. Petrak F, Herpertz S, Albus C, Hermanns N, Hiemke C, Hiller W, et al. Cognitive behavioral therapy versus sertraline in
patients with depression and poorly controlled diabetes: the Diabetes and Depression (DAD) study: a randomized controlled
multicenter trial. Diabetes Care. May 2015;38(5):767-775. [doi: 10.2337/dc14-1599] [Medline: 25690005]

107. Gois C, Dias VV, Carmo I, Duarte R, Ferro A, Santos AL, et al. Treatment response in type 2 diabetes patients with major
depression. Clin Psychol Psychother. Sep 10, 2014;21(1):39-48. [doi: 10.1002/cpp.1817] [Medline: 22962030]

108. de Groot M, Shubrook JH, Hornsby WG, Pillay Y, Mather KJ, Fitzpatrick K, et al. Program ACTIVE II: outcomes from
a randomized, multistate community-based depression treatment for rural and urban adults with type 2 diabetes. Diabetes
Care. Jul 2019;42(7):1185-1193. [FREE Full text] [doi: 10.2337/dc18-2400] [Medline: 31221693]

109. Lustman PJ, Griffith LS, Freedland KE, Kissel SS, Clouse RE. Cognitive behavior therapy for depression in type 2 diabetes
mellitus. a randomized, controlled trial. Ann Intern Med. Oct 15, 1998;129(8):613-621. [doi:
10.7326/0003-4819-129-8-199810150-00005] [Medline: 9786808]

110. Ebert DD, Nobis S, Lehr D, Baumeister H, Riper H, Auerbach RP, et al. The 6-month effectiveness of Internet-based guided
self-help for depression in adults with Type 1 and 2 diabetes mellitus. Diabet Med. Jan 04, 2017;34(1):99-107. [doi:
10.1111/dme.13173] [Medline: 27334444]

111. van Bastelaar KM, Pouwer F, Cuijpers P, Riper H, Snoek FJ. Web-based depression treatment for type 1 and type 2 diabetic
patients: a randomized, controlled trial. Diabetes Care. Feb 2011;34(2):320-325. [FREE Full text] [doi: 10.2337/dc10-1248]
[Medline: 21216855]

112. Naik AD, Hundt NE, Vaughan EM, Petersen NJ, Zeno D, Kunik ME, et al. Effect of telephone-delivered collaborative goal
setting and behavioral activation vs enhanced usual care for depression among adults with uncontrolled diabetes: a randomized
clinical trial. JAMA Netw Open. Aug 02, 2019;2(8):e198634. [FREE Full text] [doi: 10.1001/jamanetworkopen.2019.8634]
[Medline: 31390035]

113. Piette JD, Richardson C, Himle J, Duffy S, Torres T, Vogel M, et al. A randomized trial of telephonic counseling plus
walking for depressed diabetes patients. Med Care. Jul 2011;49(7):641-648. [FREE Full text] [doi:
10.1097/MLR.0b013e318215d0c9] [Medline: 21478777]

114. Hoyo ML, Rodrigo MT, Urcola-Pardo F, Monreal-Bartolomé A, Ruiz DC, Borao MG, et al. The TELE-DD randomised
controlled trial on treatment adherence in patients with type 2 diabetes and comorbid depression: clinical outcomes after
18-month follow-up. Int J Environ Res Public Health. Dec 25, 2022;20(1):328. [FREE Full text] [doi:
10.3390/ijerph20010328] [Medline: 36612650]

115. van Son J, Nyklícek I, Pop VJ, Blonk MC, Erdtsieck RJ, Spooren PF, et al. The effects of a mindfulness-based intervention
on emotional distress, quality of life, and HbA(1c) in outpatients with diabetes (DiaMind): a randomized controlled trial.
Diabetes Care. Apr 2013;36(4):823-830. [FREE Full text] [doi: 10.2337/dc12-1477] [Medline: 23193218]

116. Cherkin DC, Sherman KJ, Balderson BH, Cook AJ, Anderson ML, Hawkes RJ, et al. Effect of mindfulness-based stress
reduction vs cognitive behavioral therapy or usual care on back pain and functional limitations in adults with chronic low
back pain: a randomized clinical trial. JAMA. Mar 22, 2016;315(12):1240-1249. [FREE Full text] [doi:
10.1001/jama.2016.2323] [Medline: 27002445]

J Med Internet Res 2025 | vol. 27 | e56203 | p. 22https://www.jmir.org/2025/1/e56203
(page number not for citation purposes)

Monreal-Bartolomé et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1159/000511881
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33321501&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2013.02.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23548250&dopt=Abstract
https://europepmc.org/abstract/MED/32459348
http://dx.doi.org/10.1001/jamapsychiatry.2020.1021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32459348&dopt=Abstract
https://mental.jmir.org/2020/4/e16398/
http://dx.doi.org/10.2196/16398
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32293577&dopt=Abstract
http://dx.doi.org/10.1111/j.1526-4637.2010.00879.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20545873&dopt=Abstract
https://europepmc.org/abstract/MED/24170758
http://dx.doi.org/10.2337/dc13-0816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24170758&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-5491.2007.02370.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18290863&dopt=Abstract
http://dx.doi.org/10.2337/dc14-1599
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25690005&dopt=Abstract
http://dx.doi.org/10.1002/cpp.1817
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22962030&dopt=Abstract
https://europepmc.org/abstract/MED/31221693
http://dx.doi.org/10.2337/dc18-2400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31221693&dopt=Abstract
http://dx.doi.org/10.7326/0003-4819-129-8-199810150-00005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9786808&dopt=Abstract
http://dx.doi.org/10.1111/dme.13173
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27334444&dopt=Abstract
https://europepmc.org/abstract/MED/21216855
http://dx.doi.org/10.2337/dc10-1248
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21216855&dopt=Abstract
https://europepmc.org/abstract/MED/31390035
http://dx.doi.org/10.1001/jamanetworkopen.2019.8634
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31390035&dopt=Abstract
https://europepmc.org/abstract/MED/21478777
http://dx.doi.org/10.1097/MLR.0b013e318215d0c9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21478777&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph20010328
http://dx.doi.org/10.3390/ijerph20010328
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36612650&dopt=Abstract
https://europepmc.org/abstract/MED/23193218
http://dx.doi.org/10.2337/dc12-1477
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23193218&dopt=Abstract
https://europepmc.org/abstract/MED/27002445
http://dx.doi.org/10.1001/jama.2016.2323
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27002445&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


117. Wayne N, Perez DF, Kaplan DM, Ritvo P. Health coaching reduces HbA1c in type 2 diabetic patients from a
lower-socioeconomic status community: a randomized controlled trial. J Med Internet Res. Oct 05, 2015;17(10):e224.
[FREE Full text] [doi: 10.2196/jmir.4871] [Medline: 26441467]

118. Nowlan JS, Wuthrich VM, Rapee RM, Kinsella JM, Barker G. A comparison of single-session positive reappraisal, cognitive
restructuring and supportive counselling for older adults with type 2 diabetes. Cogn Ther Res. Dec 9, 2015;40(2):216-229.
[doi: 10.1007/s10608-015-9737-x]

119. Dunn BD, Warbrick L, Hayes R, Montero-Marin J, Reed N, Dalgleish T, et al. Does mindfulness-based cognitive therapy
with tapering support reduce risk of relapse/recurrence in major depressive disorder by enhancing positive affect? A
secondary analysis of the PREVENT trial. J Consult Clin Psychol. 2022;92(9):22-57. [FREE Full text] [doi:
10.1037/ccp0000902.supp]

120. Kanuch SW, Cassidy KA, Dawson NV, Athey M, Fuentes-Casiano E, Sajatovic M. Recruiting and retaining individuals
with serious mental illness and diabetes in clinical research: lessons learned from a randomized, controlled trial. J Health
Dispar Res Pract. 2016;9(3):115-126. [FREE Full text] [Medline: 28533944]

121. Breckner A, Litke N, Göbl L, Wiezorreck L, Miksch A, Szecsenyi J, et al. Effects and processes of an mHealth intervention
for the management of chronic diseases: prospective observational study. JMIR Form Res. Aug 25, 2022;6(8):e34786.
[FREE Full text] [doi: 10.2196/34786] [Medline: 36006666]

122. Clarke J, Proudfoot J, Vatiliotis V, Verge C, Holmes-Walker DJ, Campbell L, et al. Attitudes towards mental health, mental
health research and digital interventions by young adults with type 1 diabetes: a qualitative analysis. Health Expect. Jun
10, 2018;21(3):668-677. [FREE Full text] [doi: 10.1111/hex.12662] [Medline: 29319923]

123. Sathian B, Asim M, Banerjee I, Pizarro AB, Roy B, van Teijlingen ER, et al. Impact of COVID-19 on clinical trials and
clinical research: a systematic review. Nepal J Epidemiol. Sep 30, 2020;10(3):878-887. [FREE Full text] [doi:
10.3126/nje.v10i3.31622] [Medline: 33042591]

124. Psaty BM, Rennie D. Stopping medical research to save money: a broken pact with researchers and patients. JAMA. Apr
23, 2003;289(16):2128-2131. [doi: 10.1001/jama.289.16.2128] [Medline: 12709471]

Abbreviations
ADA: American Diabetes Association
CACE: complier average causal effect
CEICA: Research Ethics Committee of the Autonomous Community of Aragon
CONSORT: Consolidated Standards of Reporting Trials
FPS-R: Faces Pain Scale-Revised
GP: general practitioner
HbA1c: glycated hemoglobin
ICT: information and communication technology
iTAU: improved treatment as usual
ITT: intention-to-treat
IV: instrumental variable
MBCT: mindfulness-based cognitive therapy
OFS: Openness to the Future Scale
PANAS: Positive and Negative Affect Schedule
PC: primary care
PHQ-9: Patient Health Questionnaire-9
RCT: randomized controlled trial
RM: repeated measure
RMDQ: Roland-Morris Disability Questionnaire
SF-12: 12-item Short Form Survey

J Med Internet Res 2025 | vol. 27 | e56203 | p. 23https://www.jmir.org/2025/1/e56203
(page number not for citation purposes)

Monreal-Bartolomé et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2015/10/e224/
http://dx.doi.org/10.2196/jmir.4871
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26441467&dopt=Abstract
http://dx.doi.org/10.1007/s10608-015-9737-x
https://psycnet.apa.org/fulltext/2025-35820-002.html
http://dx.doi.org/10.1037/ccp0000902.supp
https://europepmc.org/abstract/MED/28533944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28533944&dopt=Abstract
https://formative.jmir.org/2022/8/e34786/
http://dx.doi.org/10.2196/34786
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36006666&dopt=Abstract
https://europepmc.org/abstract/MED/29319923
http://dx.doi.org/10.1111/hex.12662
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29319923&dopt=Abstract
https://europepmc.org/abstract/MED/33042591
http://dx.doi.org/10.3126/nje.v10i3.31622
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33042591&dopt=Abstract
http://dx.doi.org/10.1001/jama.289.16.2128
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12709471&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by A Coristine; submitted 09.01.24; peer-reviewed by F Zhu, W Zhang, F Prazeres, A Hassan; comments to author 08.04.24;
revised version received 03.06.24; accepted 09.10.24; published 10.02.25

Please cite as:
Monreal-Bartolomé A, Castro A, Pérez-Ara MÁ, Gili M, Mayoral F, Hurtado MM, Varela Moreno E, Botella C, García-Palacios A,
Baños RM, López-Del-Hoyo Y, García-Campayo J, Montero-Marin J
Efficacy of a Blended Low-Intensity Internet-Delivered Psychological Program in Patients With Multimorbidity in Primary Care:
Randomized Controlled Trial
J Med Internet Res 2025;27:e56203
URL: https://www.jmir.org/2025/1/e56203
doi: 10.2196/56203
PMID: 39928931

©Alicia Monreal-Bartolomé, Adoración Castro, M Ángeles Pérez-Ara, Margalida Gili, Fermín Mayoral, María Magdalena
Hurtado, Esperanza Varela Moreno, Cristina Botella, Azucena García-Palacios, Rosa M Baños, Yolanda López-Del-Hoyo, Javier
García-Campayo, Jesus Montero-Marin. Originally published in the Journal of Medical Internet Research (https://www.jmir.org),
10.02.2025. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly cited. The
complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and
license information must be included.

J Med Internet Res 2025 | vol. 27 | e56203 | p. 24https://www.jmir.org/2025/1/e56203
(page number not for citation purposes)

Monreal-Bartolomé et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2025/1/e56203
http://dx.doi.org/10.2196/56203
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39928931&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

