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CURRENT INTERVENTIONS FOR COMORBID OBESITY AND DEPRESSION
Abstract
Obesity and depression share a bidirectional relationship when they exist as comorbidities in
addition to individually posing complex public health challenges. Evidence from recent years
suggests that there is a benefit to treating these illnesses with an integrated approach when they
co-occur, but no current clinical guideline exists for this approach. The purpose of this
integrative review is to synthesize existing literature and report current interventions targeting
the management of comorbid obesity and depression in adults. The Whittemore and Knafl
methodology for integrative review is the framework used to conduct this synthesis. A
systematic search was conducted of nine computerized literature databases through the database
platform EBSCOhost. The initial search yielded 587 results. After filtering by a priori inclusion
and exclusion criteria, there were 14 articles included in the final review. Existing collaborative
interventions have demonstrated usefulness in improving both obesity- and depression-related
primary outcomes. Some secondary outcomes of quality-of-life and metabolic measures were
also improved. Oral nutritional supplementation may also be an important component of these
interventions, but do not stand alone in effectiveness in improving primary outcomes. There are
gaps in the knowledge about the most effective forms of collaborative intervention for this
patient population, but studies included in this sample provide an ample base of support for
guiding future research initiatives.
Keywords: comorbid, obesity, depression OR depressive, AND intervention OR
treatment OR therapy OR program OR strategy
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Current Targeted Interventions for Adult Patients with Comorbid Obesity and Depression
Obesity and depression each stand alone as a leading cause of serious health conditions
that are related to premature morbidity and mortality in the United States (U.S.) (The Centers for
Disease Control and Prevention [CDC], 2021a). Obesity presents a major public health challenge
in the current health care milieu as it contributes to the development and complicates the care of
cardiovascular disease, cerebrovascular disease, diabetes mellitus type II, and certain types of
cancer. While the prevalence of depression is more challenging to accurately quantify than that
of obesity due to a more complex diagnostic process for depressive disorders, the existing
literature is consistent in confirming the burden of each disease state on the U.S. health care
system in terms of both health care costs and health care utilization in these respective patient
populations (Nigatu et al., 2017).
Obesity and depression share a bidirectional association as comorbidities which further
contributes to adverse health outcomes in patients with both diagnoses (Haregu et al., 2020). The
reciprocal relationship between obesity and depression has been confirmed in multiple studies
over the past decade and is widely accepted as an impeding factor in the successful management
of patients with these and other chronic conditions (Haregu et al., 2020; Luppino et al., 2010;
Mannan et al., 2016). Consideration of the bidirectional relationship between obesity and
depression is a central component of determining best practice for the clinical management of
this patient population. In the past decade, new strategies have emerged which consider an
integrated approach to clinical management of patients with comorbid obesity and depression.
The aim of this review is to describe the current clinical interventions in use for the specific
management of adult patients with comorbid obesity and depression.
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Formulating the Review Question
Obesity prevalence in the U.S. was 42.4% in 2017-2018, increasing from 30.5% in 19992000 and shifting more Americans than ever before into the range of severe obesity (CDC,
2021a). The CDC National Center for Health Statistics also reports that 4.7% of U.S. adults aged
18 and over have regular feelings of depression (CDC, 2022). One 2010 study established the
reciprocal link between obesity and depression, finding that obesity increased the risk for
depression while depression was also a predictive factor for the development of obesity (Luppino
et al., 2010). Recent studies have repeated similar models of earlier systematic reviews and metaanalyses with more current data and have also concluded that obesity and depression are
bidirectionally linked (Blasco et al., 2020; Pereira-Miranda et al., 2016).
Obesity and depression each have a role in complicating the care of other chronic
conditions such as diabetes mellitus type II, hypertension, and high cholesterol (Haregu et al.,
2020). Obesity-related health costs have been studied and reported for decades and there
continues to be a definitive link between body mass index (BMI) and lifetime health care
utilization and costs (Edwards et al., 2019). A retrospective longitudinal cohort study also found
a significant association between obesity and high total health care and indirect costs in U.S.
employees across a spectrum of industries (Ramasamy et al., 2019). Comorbid obesity and
depression further increase requirements of health care resources. Rudisill et al. (2016) conclude
that higher health care costs in obesity may be driven by comorbid depression. Presence of major
depression along with obesity resulted in higher health care utilization and health care costs over
a six-year period in a longitudinal study in the Netherlands (Nigatu et al., 2017). A Brazilian
research team also found higher health care expenditures in unrecognized, asymptomatic, and
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depressed individuals with obesity when compared to those of non-depressed, non-obese patients
with cardiovascular conditions (Tápias et al., 2021).
Investigations of the pathophysiology of both obesity and depression have also led to
explorations of their overlap in comorbid patients (Garg et al., 2019; Jantaratnotai et al., 2017).
The current literature suggests that there should be consideration of both conditions in
determining how to most effectively provide care that will produce optimal outcomes in this
patient population. New approaches are emerging in the care interventions provided to patients
with comorbid obesity and depression (Rosas et al., 2020). Currently, no clinical practice
guideline exists for national use.
Rationale for Conducting the Review
The scope of this integrative research review has been narrowed to reviewing strategies
currently in place for the management of adult patients with comorbid obesity and depression.
The bidirectional relationship between obesity and depression as well as the adverse outcomes
and associated heath care related costs and utilization have been discussed, but there is currently
no clinical guideline existing to guide interventions for this specific patient population. Ma et al.
(2015) identified that “effective interventions targeting comorbid obesity and depression are
critical given the increasing prevalence and worsened outcomes of patients with both conditions”
(p. 260).
In the early 2010s, such interventions began to emerge in the literature. Faulconbridge et
al. (2011) completed a pilot study combining behavioral weight management for obesity with
cognitive behavioral therapy (CBT) for obese patients with major depressive disorder. The study
concluded that patients with comorbid obesity and depression could have successful results of
reduced weight and improved depression symptoms with combined treatment. Other small-
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sample trials supported the effectiveness of a combined treatment approach in women who have
the additional comorbidity of polycystic ovarian syndrome (Cooney et al., 2018).
In 2015, the National Institutes of Health (NIH) funded the RAINBOW (Research Aimed
at Improving Both Mood and Weight) clinical trial (Rosas et al., 2020). This trial has been
completed and has generated new data regarding sex as a moderating factor in the treatment
effects (Lv et al., 2021), first-year economic and quality of life effects (Goldhaber-Fiebert et al.,
2020), and the impact of the data when evaluated in the RE-AIM (reach [R], effectiveness [E],
adoption [A], implementation [I], and maintenance [M]) framework for stakeholder engagement
(Lewis et al., 2021). As the RAINBOW trial data has been reported and the study has begun to
be replicated, knowledge is growing about the effectiveness of an integrative collaborative care
intervention for obesity and depression. There is now a need to identify all existing methods for
combined intervention and synthesize this information at the current junction.
Review Questions
The purpose of this integrative review is to identify current targeted interventions for
adult patients with comorbid depression and obesity. This review aims to answer the question of
the effectiveness of combined intervention on improving outcomes for patients with this
challenging comorbidity.
Formulation of Inclusion and Exclusion Criteria
Using platform search site EBSCOhost, a comprehensive search was conducted based on
formulated inclusion and exclusion criteria. The search for original quantitative or qualitative
research studies, systematic reviews, or relevant theoretical literature included studies from
January 2017 to December 2021. Articles must be available in English. Only literature pertaining
to adult populations (age 18 years and older) were included. Literature must pertain to
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populations with comorbid obesity and depression with or without other present comorbidities
and be published in peer-reviewed journal. Articles which are not available in full text from any
source or articles from an ongoing clinical trial or study with no results yet reported were
excluded from this review. Table 1 depicts all inclusion and exclusion criteria for this search.
Table 1
Inclusion and Exclusion Criteria for Literature Search
Inclusion Criteria
Original quantitative or qualitative research
studies, systematic reviews, or theoretical
literature
Examines interventions targeting management
of patients with comorbid obesity and
depression with or without other present
comorbidities
Data pertaining to adult patients ³ 18 years of
age
Published in peer-reviewed journal

Exclusion Criteria
Published before January 1, 2017
Literature not available in full text from any
source
Data pertaining to patients < 18 years of age
Ongoing clinical trial or study with no results
yet reported

Available in English language

Defining Concepts and Variables
For the purposes of this paper, obesity is defined per the CDC guidelines to include any
person with BMI of 30.0 or higher unless specified (CDC, 2021b). Obesity is further organized
into three classes: Class 1 is BMI of 30.0 to < 35.0, Class 2 is BMI of 35.0 to < 40.0, and Class 3
is BMI of 40.0 or higher (formerly categorized as morbid obesity but now termed severe
obesity). The operational definition of depression includes chronic, persistent, and recurrent
depressive disorders excluding bipolar depression unless otherwise specified as is consistent with
most of the literature reviewed in this paper.
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Methods
Conceptual Framework
The Whittemore and Knafl (2005) integrative review model was used to guide this
review through data collection and review of applicable literature. The integrative review is a
design that allows for the synthesis of diverse methodologies in the exploration of the context,
elements, and processes of a chosen topic. This style of literature review aims to create a better
understanding of the topic through synthesis of information from the diverse sources and the
creation of a new whole through the integration of smaller pieces of data (Dwyer, 2020). The
model allows for the coinciding inclusion of both experimental research, non-experimental
research, theoretical literature, and empirical literature. There is a viable concern that this format
lacks rigor and facilitates bias; however, a well-done integrative review has the potential to build
nursing science and inform research, practice, and policy initiatives. The Whittemore and Knafl
(2005) model for integrative review allows for the methodical and reliable generation of new
nursing knowledge. The Whittemore and Knafl (2005) model specifically improves on earlier
models of integrative review by adding delineation to the data analysis methods through the
formal components of 1) data reduction, 2) data display, 3) data comparison, and 4) conclusion
drawing and verification.
Problem Identification Stage
Obesity and depression each stand alone as complicating factors in leading causes of
morbidity and mortality in adults in the U.S. (CDC, 2021a). Obesity and depression share a
bidirectional relationship as associated comorbidities and that relationship is a confounding
factor in the successful management of both conditions in addition to other serious chronic
cardiovascular, cerebrovascular, endocrine, and other illnesses (Haregu et al., 2020). Health care
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expenditures are higher in individuals with comorbid obesity and depression (Tápias et al.,
2021). Obesity and depression are also each individually associated with worsened outcomes in
the management of other illnesses (CDC, 2021a).
Emerging literature over the past decade has identified improved patient outcomes when
implementing interventions targeting comorbid obesity and depression rather than focusing on
one condition alone (Goldhaber et al., 2020). Currently, no national guideline or formal clinical
recommendations exist for management of this patient population. This integrative review serves
to synthesize what is known about current available interventions to aid in development of future
clinical guidelines for best practice.
Literature Search Stage
Utilizing the previously discussed Whittemore and Knafl (2005) method for integrative
review, empirical and theoretical literature pertaining to the treatment of comorbid obesity and
depression were compiled and evaluated through computerized database searches, journal hand
searches, and ancestry searches. Whittemore and Knafl (2005) suggest that inconsistent search
and indexing terminology may result in a yield of only 50% of eligible literature, making these
supplemental search strategies essential to returning all relevant materials and strengthen the
evidentiary support for conducting the review. Visual depiction of literature search flow is
included in a diagram for ease of interpretation of the literature search strategy and results (see
Figure 1).
Data Evaluation Stage
The quality of primary sources for an integrative review should be evaluated in a
meaningful way, though the critical appraisal of diverse types of sources is complex (Whittemore
& Knafl, 2005). This integrative review conducted a critical appraisal of data sources, and scores
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have been organized into a literature matrix using Melnyk’s (2016) levels of evidence (see
Appendix A). Each item was reviewed for purpose, methodologies, results, strengths, and
limitations. These components, as well as the overall quality of the literature, have been reported
summarily in the results section; the complete literature matrix is attached in Appendix A.
Data Analysis Stage
The Whittemore and Knafl (2005) model for integrative reviews further delineates the
data analysis methods of earlier integrative review models with the constant comparison method
components of (a) data reduction, (b) data display, (c) data comparison, and (d) conclusion
drawing and verification. The goals of the data analysis stage are “a thorough and unbiased
interpretation of primary sources” and an “innovative synthesis of the evidence” (Whittemore &
Knafl, 2005, p. 550). Achievement of these goals requires that the reviewer order, code,
categorize, and summarize using an a priori analysis plan (Dwyer, 2020). For this review, data
were extracted systematically from primary sources and organized into matrices using a
computerized Microsoft Excel spreadsheet as well as hand-written notes. Data were examined to
identify patterns, themes, and relationships. After interpreting data, conclusions were compared
to results of primary sources for accuracy and confirmability (Whittemore & Knafl, 2005.
Data Reduction. An overall classification system was utilized to manage data from primary
sources (Whittemore & Knafl, 2005). Initial subgroup classifications were made according to
type of evidence. Further subclassifications were based on themes, patterns, and relationships
that emerged in the initial stages of data analysis. This approach allowed the data from primary
sources with diverse methodologies to be more focused and detailed and, therefore, manageable
(Whittemore & Knafl, 2005; Dwyer, 2020).
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Data Display. Data extracted for the purposes of this integrative review were organized
into matrices using a computerized tool such as Microsoft Excel spreadsheet, Microsoft Word
table, or Google Doc table. A compressed presentation of the information from primary sources
will facilitate conclusion drawing and verification (Dwyer, 2020). Alternate tools for data display
were included later as needed to direct focus to specific relationships or patterns that emerged in
the interpretation of data for the purposes of discussion.
Data Comparison. The iterative process of data comparison is where patterns, themes,
and relationships are expressly identified among the data that is now organized into matrices, and
was used to draw conclusions (Whittemore & Knafl, 2005; Dwyer, 2020). Elements of thematic
data analysis were employed here to facilitate creativity in critical analysis of data and data
displays.
Conclusion Drawing and Verification. Descriptions of patterns, themes, and
relationships among data variables were moved to higher levels of abstraction in this final stage
of data analysis (Whittemore & Knafl, 2005; Dwyer, 2020). Verification with primary source
data also occurred in this final stage as it is integral to enhancing the rigor and reliability of the
integrative review results. These results were described and explored with analytical honesty as
relationships among each group and subgroup of data are summarized (Whittemore & Knafl,
2005). Conflicts found in verification were resolved when possible and described if unable to be
resolved.
Presentation Stage
The key findings of this integrative review were presented to capture the depth and
breadth of the current interventions for adult patient with comorbid obesity and depression
(Whittemore & Knafl, 2005). In addition to a literature matrix capturing all relevant data
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according to group and subgroup classifications from data display stage, tables and diagrams
were used as needed to depict patterns, themes, and relationships that emerged, and the
conclusions drawn from those variables and verified with primary sources. This information was
described and expanded upon in narrative form as well. Confounding factors, implications for
future research, recommendations for policy initiatives, and methodological limitations were also
discussed.
Comprehensive and Systematic Search
Search Strategy, Terminology, and Study Selection
The systematic search was conducted through the computerized database search platform
EBSCOhost. The comprehensive literature search was conducted from February 17, 2022 to
February 26, 2022 and included multiple computerized databases: CINAHL Plus with full text,
MEDLINE with full text, Academic Search Ultimate, Alt Health Watch, APA PsycArticle, APA
PsycINFO, Health & Psychosocial Instruments, HealthSource: Nursing/Academic Edition, and
Psychology and Behavioral Sciences Collection. All included databases follow reporting
guidelines of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) (Toronto, 2020). Search terms used for computerized database search included the
following: comorbid, obesity, depression OR depressive, AND intervention OR treatment OR
therapy OR program OR strategy. Consultation with a university research librarian confirmed
appropriateness of search terms and comprehensiveness of search. Search criteria used for
computerized database search are reported in Table 1.
The database search generated 587 results after limits were applied to reflect inclusion
and exclusion criteria (categorical limit options available in EBSCOhost for age of study
population, publication date, and language). Abstracts of all 587 initial results were reviewed and
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496 were excluded based on formulated inclusion and exclusion criteria. Seven (n = 7) duplicate
articles were excluded, leaving 84 articles remaining. Ancestry search conducted using
remaining 84 articles yielded only duplicate results and thus no new articles were added from
this search. The remaining 84 articles were subject to in-depth evaluation of content, aims, and
scope; articles (n = 42) were excluded if they did not target patients with comorbid obesity and
depression (many focused on one condition singularly) or if obesity and depression were only
moderating factors in the study of another condition entirely. Many articles yielded in this search
were primarily focused on diagnoses of disordered eating with obesity and depression-related
outcome measures as outcome variables for eating disorder interventions. Such articles made up
the majority of the 42 articles excluded at this point of the search.
The remaining articles (n = 42) were evaluated in-depth once more and a final 27 articles
were excluded. Twelve (n = 12) articles were excluded because they did not report original
results. An additional 16 articles were excluded because they focused on either obesity or
depression (or obesity or depression intervention) as a moderating factor in the outcome measure
of the other. The remaining 14 articles were included in the final integrative review sample.
Figure 1 visually depicts the literature search flow.
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Figure 1

Included

Eligibility

Screening

Identification

Literature Search Flow Diagram

Records identified through
computerized database search
(n = 587)

Records screened
(n = 587)

Records excluded
(n = 496)

Records after duplicates eliminated
(n = 84)

Articles assessed in-depth for
eligibility
(n = 84)

Total articles excluded (n = 70)
-Did not target comorbid
obesity and depression
(n = 42)
-Obesity or depression as
moderating factor only
(n = 16)
-Did not report original results
(n = 12)

Articles included in final
integrative review sample
(n = 14)

Note. Adapted from Page et al., 2021

Quality Appraisal
Sources of Bias
Publication bias is the most prominent source of potential bias in this study. Publication
bias occurs when the significance of the results of a study is associated with publication as it is
estimated that nearly half of all completed clinical trials are never published (Remington, 2020).
Authors may be hesitant to devote resources to preparing and submitting a manuscript with
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negative results that they anticipate will not be publishable. Published works are systematically
different from unpublished works since studies reporting negative or nonsignificant results are
less probable to make it to publication. Gray literature can also be difficult to find since it is not
included in computerized databases, further contributing to publication bias. Publication bias is
intrinsically a risk in an integrative review. The integrative review may also be at higher risk of
bias secondary to the risk of the studies included in the review sample. This integrative review is
subject to that secondary risk of publication bias from a review article (Gómez-de-Regil et al.,
2020). Additionally, risk of attrition bias exists in the inclusion of studies that reported attrition
challenges as limitations (Carels et al., 2019; Cooney et al., 2018; Ma et al., 2019; Rosas et al.,
2020.
Appraisal Tools
Melnyk’s (2016) tool for leveling of evidence was used for the quality appraisal of the
articles included in this integrative review. All studies were appropriate for evaluation using this
tool. Internal validity of the review was promoted through author evaluation of each study for
intrinsic and methodological limitations; see literature matrix in Appendix A. This integrative
review includes eight randomized controlled trials (RCT) scored as Level II evidence, three
quasi-experimental studies scored as Level III evidence, one systematic review of descriptive
and qualitative studies scored as Level V evidence, and two descriptive studies scored as Level
VI evidence (Melnyk, 2016).
Data Analysis Synthesis
Data Analysis Methods
Results from each study were analyzed and data categorized into three broad categories
based on interventions of interest and then subcategorized by outcomes measured in the primary
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sources. Data from each category of outcomes measured were reviewed to identify themes and
patterns for categorization purposes. This data analysis method is consistent with the Whittemore
and Knafl (2005) methodology framing the integrative review.
Descriptive Results
Articles selected for inclusion in this integrative review sample are representative of
current interventions targeting the management of comorbid obesity and depression. The
literature included in the sample is made up mostly of randomized and quasi-experimental trials
of one or more intervention applied in this patient population. The final sample for the
integrative review includes 14 articles. There are eight RCTs (Level II evidence) (Akhondzadeh
et al., 2020; Drew et al., 2022; Keshavarz et al., 2018; Ma et al., 2019; Rosas et al., 2020;
Uemura et al., 2019; Vaghef-Mehrabany et al., 2021; Young et al., 2021) included in that
sample. There are three quasi-experimental studies (Level III evidence) (Carels et al., 2019;
Cooney et al., 2018; Lores et al., 2020). One article is a systematic review of qualitative and
quantitative studies (Level V evidence) (Gómez-de-Regil et al., 2020). Lastly, there are two
descriptive studies (Level VI evidence) (Lv et al., 2020; Rosas et al., 2021).
The most common type of intervention studied in the review sample is some form of
combined-intervention programming involving CBT, patient education interventions, adapted
versions of existing integrated collaborative care interventions, and lifestyle modifications
(Carels et al., 2019; Cooney et al., 2018; Drew et al., 2022; Lores et al., 2020; Lv et al., 2020;
Ma et al., 2019; Rosas et al., 2020; Rosas et al., 2021; Uemura et al., 2019; Young et al., 2021).
Three studies evaluated effects of oral nutritional supplementation on obesity and depression
outcomes (Akhondzadeh et al., 2020; Keshavarz et al., 2018; Vaghef-Mehrabany et al., 2021).
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Another three studies evaluated electronic health applications (Drew et al., 2022; Gómez-deRegil et al., 2020; Young et al., 2021).
There is diversity in the geographical demographic of the study settings of the articles
included in this review. Six of the 14 articles included in the review sample are from the U.S.
(Carels et al., 2019; Cooney et al., 2018; Lv et al., 2020; Ma et al., 2019; Rosas et al., 2020;
Rosas et al., 2021). Three studies took place in both Australia (Drew et al., 2022; Lores et al.,
2020; Young et al., 2021) and Iran (Akhondzadeh et al., 2020; Keshavarz et al., 2018; VaghefMehrabany et al., 2021). One study each came from Japan (Uemura et al., 2019) and Mexico
(Gómez-de-Regil et al., 2020). Most of the articles that are included in the final review sample
were published since January 1, 2020, making 64% (9 out of 14) of the literature less than three
years old (Akhondzadeh et al., 2020; Drew et al., 2022; Gómez-de-Regil et al., 2020; Lores et
al., 2020; Lv et al., 2020; Rosas et al., 2020; Rosas et al., 2021; Vaghef-Mehrabany et al., 2021;
Young et al., 2021) and ensuring the most current information available from around the world.
Synthesis
Three intervention categories emerged in the analysis of the literature included in this
integrative review. The first and most substantial of these categories is combined-intervention
programming. Interventions in this category include two arms of treatment targeting obesity and
depression each in one integrated program. Outcomes in this category are reported and discussed
in three subcategories: obesity, depression and quality-of-life outcomes, and mediating factors.
The second intervention category is oral nutritional supplementation. Oral nutritional
supplementation studies included in the review sample include studies of the use of prebiotic,
omega 3, and saffron in the treatment of comorbid obesity and depression. This intervention
category is subcategorized into outcome categories by obesity outcomes and depression and
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quality-of-life outcomes. The final intervention category is electronic health applications. One
combined-intervention program utilized an electronic health application for participant selfadministration, and another study conducts a systematic review and synthesis of current
applications being used for management of patients with comorbid obesity and depression. No
subcategorization is needed in this third intervention category. Categories with changes primary
outcome measures are depicted in Table 2.
Combined-Intervention Programming
Ten studies in the sample evaluated outcomes of interventions for comorbid obesity and
depression which combine an element of CBT and lifestyle intervention for weight loss (Carels
et al., 2019; Cooney et al., 2018; Drew et al., 2022; Lores et al., 2020; Lv et al., 2020; Ma et al.,
2019; Rosas et al., 2020; Rosas et al., 2021; Uemura et al., 2019; Young et al., 2021). All ten
studies demonstrated improvement in at least one measured primary outcome and no studies saw
a negative decline in any primary outcomes measured. Three studies also conducted secondary
analyses that evaluated mediating factors of primary outcomes (Drew et al., 2022; Lv et al.,
2020; Rosas et al., 2020).
Four studies evaluated the impact of the RAINBOW trial interventions (Lv et al., 2020;
Ma et al., 2019; Rosas et al., 2020; Rosas et al., 2021). The RAINBOW studies applied the
Integrated Coaching for Better Mood and Weight (ICARE) intervention which synergistically
combined two evidence-based and validated interventions: the Group Lifestyle Balance (GLB)
program as an obesity-directed intervention, and the Program to Encourage Active, Rewarding
Lives (PEARLS) program for depression-directed intervention (Rosas et al., 2020). The GLB
program was adapted from the Diabetes Prevention Program (DPP) and is a behavioral lifestyle
intervention aimed at modest weight loss (defined as 5% - 7% of baseline weight) and a
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minimum of 150 physical activity minutes at moderate to vigorous intensity per week (Rosas et
al., 2021) The PEARLS intervention utilizes a step-wise approach to depression care by applying
problem-solving therapy as first-line therapy and adding behavioral activation and antidepressant
medication as needed until goal of reducing depressive symptoms by 50% is achieved (Rosas et
al., 2021).
The SHED-IT (Self-Help, Exercise, and Diet Using Information Technology): Recharge
is a validated program which includes a combination of eHealth and printed resources in a selfguided, gender-tailored intervention for men with obesity and depression (Young et al., 2021).
This program was adapted from SHED-IT which, in the original form, targeted only the weight
loss arm of intervention. Mediating factors of the success of the program in reducing BMI and
depressive symptoms were also studied in secondary analysis and provide intervention targets for
future implementations of SHED-IT: Recharge (Drew et al., 2022).
One additional study reported results from applying an adapted version of the DPP
(Carels et al., 2019). This was done in a stepped-care approach involving nutritional education
and physical activity via a self-administered DPP in step one followed by the addition of
acceptance-based behavioral treatment (ABT) for select patients in step two based on weight loss
success in step one (2.5% loss from baseline weight) or randomization into intervention group in
step two. Similarly, the effects of CBT in women with polycystic ovarian syndrome (PCOS)
were evaluated in a study that randomized patients into two groups (Cooney et al., 2018). The
control group participated in lifestyle modification only while the intervention group received
lifestyle modification plus CBT. Depression and obesity outcomes of CBT in a group therapy
format with acceptance and mindfulness strategies aimed at both diagnoses were investigated as
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well (Lores et al., 2020). Finally, a study of women with obesity and depressive symptoms
applied an intervention of dietary education and psychotherapy (Uemura et al., 2019).
Obesity Outcomes
In most of the included studies, BMI was the primary outcome measure for changes
related to obesity secondary to the applied intervention. Two studies did not measure BMI as
primary outcome measure for obesity, but instead measured body weight alone (Cooney et al.,
2018; Drew et al., 2022). Every study measuring BMI saw decreased BMI indicating weight loss
success except one study (Lores et al., 2020). Lores and colleagues measured waist-to-height
ratio in addition to BMI but saw no significant change in either measure over four time-points of
assessment in their 12-month pilot trial. Using application of dietary counseling on gut
microbiota and psychotherapy, a small study in Japan found statistically significant improvement
in BMI as well as waist circumference secondary to their intervention (Uemura et al., 2019).
The most reliable evidence supporting combined-intervention programming as a
meaningful intervention for weight loss in patients with comorbid obesity and depression came
from the results in patients in an ICARE intervention group. BMI was primary obesity outcome
measure for each of these studies and saw statistically significant improvement for the
intervention group in all studies (Lv et al., 2020; Ma et al., 2019; Rosas et al., 2020; Rosas et al.,
2021). The primary clinical trial data and the largest randomized controlled study applying the
ICARE intervention reported a mean change in BMI from 36.7 (standard deviation [SD], 6.9) to
35.9 (SD, 7.1) in the intervention group and mean change in the usual care group from BMI 36.6
(SD, 5.8) to 36.6 (SD, 6.0) for overall mean BMI reduction of -0.7 (95% confidence interval
[CI], p = 0.01) between the intervention group and usual care group (Ma et al., 2019). This study
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provided the first evidence of its kind with strong enough statistical power for supporting
integrated interventions for comorbid obesity and depression.
As in the GLB program (GLB was the obesity-targeting component of ICARE
intervention from the RAINBOW trial), the DPP program was adapted for self-administration in
a stepped-care study which began with lifestyle modifications of exercise and caloric monitoring
as step one for all study participants (n = 53) (Carels et al., 2019). At week eight of participation
in the self-administered DPP, participants who lost 2.5% of their baseline body weight became
the control group and completed the remaining eight weeks with no additional intervention (n =
26). Participants who did not lose at least 2.5% of their baseline body weight were randomized
into two groups which either continued with DPP program only (n = 21) or continued with the
addition of involvement in an ABT weight loss group (n = 19) for the remaining eight weeks
(Carels et al., 2019, p. 100).
Participants in the control group who achieved target weight loss at the first assessment
point (week eight) continued this trajectory of success and had a weight loss of 5.3% over the 16week intervention (Carels et al., 2019). Participants who were randomized to start the ABT
group lost 1.3% of weight while the participants who did not receive the additional intervention
lost just 0.4% over 16 weeks. Notably, the authors report a positive difference in weight loss
between participants from the ABT group who attended the groups regularly and those who did
not, though this result is limited in statistical power for correlation by the small number of
participants that attended more than one ABT group meeting. Examination of ABT as an
adjunctive treatment was a success of this study, and a longer duration of study with a larger
sample size using this study design would be useful in determining the power of the therapy for
weight loss.

CURRENT INTERVENTIONS FOR COMORBID OBESITY AND DEPRESSION

28

In a similar study conducted in a population of women with comorbid obesity and
depression as well as PCOS, CBT was studied as an adjunctive treatment to lifestyle
modifications (Cooney et al., 2018). All participants (n = 24) received individual, 30-minute
nutrition and exercise counseling sessions with a trained counselor weekly for 16 weeks and
were given an exercise goal of 50 minutes per week at the trial start increasing to 175 minutes
per week at the trial finish (Cooney et al., 2018). In the combined-intervention group,
randomized participants (n = 15) also received weekly 30-minute sessions with a CBT-trained
clinical psychologist (Cooney et al., 2018). The combined-intervention group in this study
demonstrated nearly twice as much weight loss per week over the 16-week study period
compared to the group which participated in lifestyle modifications alone (0.35 kg/week in CBT
group versus 0.16 kg/week in non-CBT group, p = 0.033) (Cooney et al., 2018).
Cooney et al. (2018) was one of only two studies in the review sample to collect data on
metabolic outcomes as secondary measures related to obesity in addition to the common
anthropometric measurements used in this and other study designs as primary obesity outcome
measures. These secondary measures included fasted measures of a complete lipid profile,
glucose level, insulin level, total testosterone, free testosterone, high-sensitivity C-reactive
protein (hs-CRP), interleukin-6 (IL-6), apolipoprotein A1 (Apo A1), and apolipoprotein B (Apo
B) all drawn in the follicular phase of the menstrual cycle (Cooney et al., 2018). The findings
report statistically significant decreases in total testosterone, free testosterone, and Apo B in the
overall group, but changes were not sustained at week 16. Significant decrease was also noted in
total cholesterol level in the control group (receiving intervention of lifestyle modifications only)
over the full 16-week trial period.

CURRENT INTERVENTIONS FOR COMORBID OBESITY AND DEPRESSION

29

A prominent limitation of this study is the small number of participants who completed
all assessment activities in the 16-week trial. The combined-intervention group had high attrition,
though the article reports this was not due to factors pertaining to the CBT aspect of the
intervention (Cooney et al., 2018). Evidence could be strengthened with longer follow-up and
larger sample size, but positive CBT effects on weight loss in this study support foundational
knowledge about benefits of combined interventions and guide future research endeavors using
this study design.
Impact of the SHED-IT: Recharge intervention was evaluated in two studies (Drew et al.,
2022; Young et al., 2021). As a gender-tailored weight loss intervention for men, SHED-IT was
validated for efficacy in weight loss for men. The Recharge adaptation was made for men with
low mood by adding a focus on the mental health challenges and benefits associated with weight
loss (Drew et al., 2022). E-learning authoring software from Articulate Rise was used to develop
interactive mental fitness modules with strategies linked to CBT which were introduced in threeweek intervals for self-administration by study participants (Young et al., 2021). Participants
randomized to the SHED-IT: Recharge intervention group (n = 62) had a significant change in
weight at three months (-3.1 kg, p = < 0.001). By six months, there had been further change in
weight (-3.6 kg) with even larger effect size. Young et al. (2021) note that there was unexpected
interest in participation from their target population, one in which prior evidence has shown
reluctance to seek help for both physical and mental health. The positive obesity outcomes of this
study point to viable options for weight loss interventions specifically for men with depressive
symptoms.
The study by Young et al. (2021) was the second of two studies in the review sample to
report on physiological outcomes other than anthropometric measurements. Fasting blood lipids
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including high-density lipoprotein (HDL)-cholesterol, low-density lipoprotein (LDL)cholesterol, and triglycerides were measured. The team also collected baseline vital signs of
blood pressure, resting heart rate, and arterial stiffness. Improvement of medium-to-large effect
was noted in the HDL assessment of the intervention group at first follow-up, but the effect was
not maintained through the end of the six-month trial period (Young et al., 2021). Positive
changes in vital signs could not be attributed to intervention as participants already taking
medications which would affect these measures were not accounted for through inclusion and
exclusion criteria.
Two small-sample international studies used a combined-intervention approach with
heavier focus on dietary education and CBT arms of intervention rather than implementing an
equally weighted lifestyle modification (Lores et al., 2020; Uemura et al., 2019). It should be
noted that Lores et al. (2020) recruited participants with both overweight and obesity (BMI
inclusion parameter of ≥ 25.0 kg/m2). However, the median baseline BMI of participants was
36.97 kg/m2 (Lores et al., 2020). After a co-ed sample of 18 participants completed a group
therapy program of 10 two-hour weekly sessions, they completed interval reassessments for one
year and had not clinically or statistically significant change in BMI or waist-to-height ratio.
Alternately, Uemura et al. (2019) observed BMI and waist circumference reduction in a
sample of 44 participants after eight weeks of specific nutritional education around gut
microbiota and psychotherapy with elements of CBT. Primary outcomes measures around
obesity were observed to have most statistically significant improvements with large effect size
in studies that used an element of individualized CBT rather than group therapy alone (individual
CBT: Cooney et al., 2018; Lv et al., 2020; Ma et al., 2019; Rosas et al., 2020, Rosas et al., 2021;
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Young et al., 2021; group CBT: Carels et al., 2019, Lores et al., 2020). However, no current
high-power studies in this population were found which evaluate these factors comparatively.
Depression and Quality-of-Life Outcomes
There are several tools that have been validated for efficacy in the screening for and
diagnosis of depression. Ten studies in the review sample applied combined-intervention
programming in patients with comorbid obesity and depression. In those ten studies, five
depression assessment tools were used for primary depression outcome measurement: (a) the 20item Depression Symptom Checklist (SCL-20) (Lv et al., 2020; Ma et al., 2019; Rosas et al.,
2020; Rosas et al., 2021), (b) the Center for Epidemiological Study of Depression (CES-D) 20item self-report measure (Carels et al., 2019; Cooney et al., 2018; Uemura et al., 2019), (c) the
22-item Masculine Depressive Risk Scale (MDRS-22), (d) the Patient Health Questionnaire-9
(PHQ-9) (Drew et al., 2022; Young et al., 2021), and (e) the Hamilton Depression Scale (HAMD) (Lores et al., 2020).
Original ICARE intervention research in the RAINBOW trial saw statistically significant
improvement in SCL-20 scores (between group mean score difference of -0.7, p = 0.01) (Ma et
al., 2019). Compared with the same age in the usual care group, participants in the intervention
group aged 45 or older saw significantly greater reduction in SCL-20 scores. The 7-item
Generalized Anxiety Disorder (GAD) scale was used as a secondary outcome measure in the
ICARE intervention study, but changes at follow-up were not significant (Ma et al., 2019).
Multiple mediation analyses of these outcomes were conducted and will be discussed in the next
section.
Though the ICARE studies used the SCL-20 in the largest study sample size, the CES-D
scale was most used for primary depression outcome measurement in the integrative review
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sample. Carels et al. (2019) did see participants in each group report significant reduction of
depression symptoms at various points of the trial; however, effect of the changes in individual
depression symptoms did not translate to significance in terms of between-group change. The
study did find a correlation between greater amounts of weight lost at eight weeks and fewer
symptoms of depression (Carels et al., 2019).
Small but still statistically significant changes in CES-D were detected by Cooney et al.
(2018). They report CES-D scores improving by 0.31 points per week in the overall group with
no significant difference between groups (p = 0.01). It is noted that they do not find this change
to be clinically significant, as a clinically significant CES-D score should be assessed as moving
from a positive screening for depressive symptoms (CES-D ≥ 14) to negative screening (CES-D
< 14) (Cooney et al., 2018). This study also measured anxiety outcomes using the State-Trait
Anxiety Inventory (STAI) and quality-of-life using the Polycystic Ovarian Syndrome HealthRelated Quality of Life Questionnaire (PCOSQ). Scores for each measure were reduced overall
but were not statistically different between groups.
The last study using CES-D for primary depression outcomes showed statistically
significant difference between intervention and controls groups (-7.59 mean point change versus
-1.05 mean point change, respectively; p = < 0.01) (Uemura et al., 2019). The intervention also
resulted in an improvement in scores on a self-rated general health questionnaire after eight
weeks. In addition to another primary physiological outcome of statistically and clinically
significant changes in gut microbiome diversity, this study provides strong evidence for the gutmind connection and should be considered for future research and intervention efforts (Uemura
et al., 2019).

CURRENT INTERVENTIONS FOR COMORBID OBESITY AND DEPRESSION

33

Two related studies measured depression outcomes using both the PHQ-9 and MDRS-22
scales in their studies of men with comorbid obesity and depression (Drew et al., 2022; Young et
al., 2021). The study design insightfully incorporates both scales to account for both internalized
symptoms (PHQ-9) and externalized behaviors (MDRS-22) related to depression. Young et al.
(2021) used a lower PHQ-9 score threshold (PHQ-9 ≥ 5 rather than PHQ-9 ≥ 10 which has better
sensitivity for detecting major depressive disorder) in screening for inclusion criteria for their
study because of the evidence-based knowledge that men are less likely to report depressive
symptoms using existing diagnostic scales. In the intervention group, a clinically and statistically
significant change in depressive symptoms was observed at three months (CES-D point change
of -2.4, p = < 0.01) and maintained at six months (-2.4) (Young et al., 2021). Additionally, the
intervention group achieved significantly higher rate of greater than 50% reduction in depressive
symptoms than the control group at the same intervals. Mediating factors of these results (Drew
et al., 2022) will be discussed in the next section.
Finally, Lores et al. (2020) was the only study in the integrative review sample to
measure primary depression outcomes with the HAM-D tool. There was a significant decline in
participants’ depression scores pre- and post-intervention which was maintained throughout at
each follow-up interval (p = < 0.001 at post-intervention, three months, and 12 months). In
addition to depression scores significantly improving, researchers observed decreased anxiety
scores, decreased body shape concerns, and increased self-esteem scores that were statistically
significant changes from baseline at 12-month follow-up.
Mediating Factors
The review sample included three studies which contained secondary analyses of original
data (Drew et al., 2022; Lv et al., 2020; Rosas et al., 2020). These studies provide helpful
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intervention targets to guide providers in the management of patients with comorbid obesity and
depression. In their study of a population of men enrolled in the SHED-IT: Recharge randomized
trial, Drew et al. (2022) found that the intervention effect was most significantly mediated by
changes in moderate-to-vigorous physical activity (measured with Actigraph accelerometers),
energy-dense nutrient-poor foods (measured with the Australian Eating Survey [AES]), cognitive
flexibility (measured with the Cognitive Flexibility Inventory [CFI]), and behavioral activation
(measured with the Behavioral Activation for Depression Scale-Short Form [BADS-SF]). All
tools were validated and tested for internal validity in their study. Though this secondary analysis
has the power to detect only moderate-to-large mediation effects, these intervention targets may
be helpful in prevention and treatment of depression in men with comorbid overweight or obesity
(Drew et al., 2022).
The RAINBOW trial studies included a secondary analysis by Rosas et al. (2020) that
provides longitudinal data for a large sample of men and women in a randomized controlled trial
of the ICARE intervention. The team measured obesity-specific problems, mental health-related
quality of life, sleep disturbance, sleep-related impairment, and functional disability with
validated instruments and found clinically and statistically improvements in all outcomes of
these measures at six months, but not at 12 months (Rosas et al., 2020). They reported lower
BMI associated with improvement in obesity-related problems and sleep disturbance. The study
also notes an association of fewer depression symptoms with improvements in the physical and
mental health components of the Short Form-8 Health Survey (SF-8), sleep disturbance, and
sleep-related impairment (Rosas et al., 2020). These life and psychosocial benefits of ICARE
provide support for implementation of this intervention in care of men and women with
comorbid obesity and depression.
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Lv et al. (2020) evaluated engagement as a mediating factor in the progress and success
of participants randomized to the ICARE intervention group of the RAINBOW trial (n = 204).
The within-treatment cluster analysis identified change patterns in percent weight change and
PHQ-9 scores and then applied Chi-square tests and analysis of variance (ANOVA) for internal
consistency and sensitivity. PHQ-9 screening results were used for purposes of inclusion criteria
but not as a primary outcome in the original research, but reassessments of PHQ-9 scores were
collected at each follow-up and used for this secondary analysis. The study revealed that the
weight loss and depression outcomes were significantly worse in patients with poor engagement
or poor progress on either weight or PHQ-9 when compared to participants who showed progress
on the same (Lv et al., 2020). The results of this analysis are important in statistically
demonstrating the benefit of simultaneously targeting obesity and depression with an
intervention such as ICARE.
Oral Nutritional Supplementation
The integrative review samples included three studies of the impact of oral nutritional
supplementation on obesity and depression outcomes in patients with these comorbid conditions
(Akhondzadeh et al., 2020; Keshavarz et al., 2018; Vaghef-Mehrabany et al., 2021). All three
studies were conducted in Iran and are well-structured, randomized controlled trials. These
studies investigate the impact of three different oral nutritional supplements: (a) Crocus sativus
L. (saffron) (Akhondzadeh et al., 2020), (b) omega-3 (Keshavarz et al., 2018), and (c) prebiotic
(Inulin) (Vaghef-Mehrabany et al., 2021).
Obesity Outcomes
Saffron supplementation was studied in a sample of 52 women due to its known antidepressive properties (Akhondzadeh et al., 2020). The inclusion criteria for this study did include
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a BMI threshold of 25 kg/m2 or higher, but it is noted that the mean BMI of the patients in the
study sample is 34.2 which is categorized as Class 1 obesity (CDC, 2021b). Saffron
supplementation was not observed to have statistically significant results on reduction of body
weight in the intervention group. The study also measured effects on appetite using the Visual
Analogue Scale (VAS) with no significant results reported. Neither measure demonstrated
significance in interaction effect of group and time (Akhondzadeh et al., 2020).
Omega-3 supplementation effect was studied in a sample of 45 women with depression
and obesity (Keshavarz et al., 2018). The inclusion criteria for this study also included a BMI
threshold of 25 kg/m2 or higher, but it is noted that the mean BMI of the patients in the study
sample is 33.4 which is categorized as Class 1 obesity (CDC, 2021b). The researchers observed a
statistically significant reduction in weight in the intervention group (p = 0.049) which was also
reflected in analysis of interaction effect of group and time (p = 0.07) (Keshavarz et al., 2018).
Measurement of appetite using the VAS also showed no significant between-group effect. The
omega-3 intervention group was not successful in preventing weight return one month after the
end of the study (Keshavarz et al., 2018).
Vaghef-Mehrabany et al. (2021) studied the impact of prebiotic supplementation on
weight in addition to measuring a few metabolic outcomes of the intervention. An individualized
weight loss diet was planned for all 45 patients who completed the study. Despite seeing
reduction in all anthropometric measures for all participants (weight, BMI, waist and hip
circumferences, waist-to-hip ratio, and systolic blood pressure), no between-group change
significance could be detected in correlation with this reduction (Vaghef-Mehrabany et al.,
2021). The study also measured metabolic outcomes of fasting glucose, fasting insulin, fasting
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lipid profile, and homeostasis model assessment of insulin resistance (HOMA-IR) with no
significant change in either group.
Depression and Psychosocial Outcomes
The intervention group in the saffron supplementation study resulted in a statistically
significant improvement in depression outcomes (p = 0.007) which were measured by the Beck
Depression Inventory-II (BDI-II) (Akhondzadeh et al., 2020). Saffron had no significant effect
on food craving (measured with Food Craving Questionnaire [FCQ]) or food self-restraint
(measured with VAS). The reduction in depression scores was the only one of statistical
significance in the outcomes of this study which continues to support the known anti-depressive
properties of saffron but does not support its use singularly for targeted improvement of both
obesity and depression.
Omega-3 was also successful in reducing depression scores in the intervention group of
the study (p = 0.05) (Keshavarz et al., 2018). Depression was measured using the BDI-II tool and
results were also significant in interaction effect of group and time (p = 0.0008). A secondary
psychosocial outcome measured in this study included food abstinence (measured with the VAS)
and there was no significant change. Omega-3 supplementation as a component of intervention
targeting comorbid obesity and depression is supported by this randomized trial as it is the only
supplementation study to indicate statistically significant improvement in both areas of primary
outcome measures.
Depression outcomes in study of prebiotic supplementation were measured using both the
HAM-D and BDI-II validated tools (Vaghef-Mehrabany et al., 2021). No significant reduction in
depressive symptoms was measured with either scale. However, the research team did conduct
secondary statistical analyses that found minimum weight loss of 1.9 kg to be a factor of
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significance in improved depression scores. Compliance with weight loss diet planned for all
participants is indicated by this secondary stratification as a more significant influence on the
depression outcomes in this study rather than prebiotic supplementation alone (VaghefMehrabany et al., 2021).
Electronic Health Application
The topic of electronic health applications was included in three studies in the review
sample (Drew et al., 2022; Gómez-de-Regil et al., 2020; Young et al., 2021). Gómez-de-Regil et
al. (2020) conducted a literature review that reported on several different mobile applications
targeting the management of the individual primary concerns of overweight/obesity and
depression/anxiety. Although the prevalence and costs related to these diagnoses as well as their
incidence and impact of comorbidity is well-established in the existing literature, Gómez-deRegil et al. report that there is mobile application designed to support the purpose of treating
these conditions simultaneously.
The intervention targets identified by Drew et al. (2022) in the secondary analysis of
SHED-IT: Recharge for Australian men can be measured with validated tools via electronic
health application. In the male population studied by Young et al. (2021), it is identified that selfreport of depression symptoms and concerns related to weight and body image often go
unreported in the study population and the anonymity of a program that is self-administered via
electronic health application could be beneficial in remedying this challenge. These studies do
not provide specific outcome measures validating the significance of the delivery platform in the
overall benefit to the specified population, but they do give meaningful groundwork for further
study and work in this area.
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Table 2
Intervention Categories and Outcomes
Category/Study

Intervention

Primary Measures

Outcomes Measured

Obesity

Depression

Obesity

Depression

Combined Intervention Programming
Carels et al., 2019

ABT + LM

BMI

CES-D

Improved

Improved

Cooney et al., 2018

CBT + LM

Body weight

CES-D

Improved

Improved

SHED-IT:
Recharge
Group-based
CBT
ICARE
(moderating
factor:
engagement)
ICARE

Weight

Improved

BMI

PHQ-9
& MDRS
HAM-D

Unchanged

Both
improved
Improved

BMI

PHQ-9

Improved
with higher
engagement

Improved
with higher
engagement

BMI

SCL-20

Improved

Improved

Rosas et al., 2020

ICARE

BMI

SCL-20

Improved

Improved

Rosas et al., 2021

ICARE

BMI

SCL-20

Improved

Improved

BMI + waist
circumference
BMI

CES-D

Improved

PHQ-9

Both
improved
Improved

Saffron

Weight

BDI-II

Unchanged

Improved

Omega-3

Body weight

BDI-II

Improved

Improved

BMI

HAM-D +
BDI-II

Improved

Both
improved

Drew et al., 2022
Lores et al., 2020
Lv et al., 2020

Ma et al., 2019

Uemura et al., 2019

LM + Nutrition
education
Young et al., 2021
SHED-IT:
Recharge
Oral Nutritional Supplementation
Akhondzadeh et al.,
2020
Keshavarz et al., 2018

Vaghef-Mehrabany et
Prebiotic
al., 2021
Electronic Health Application
Drew et al., 2022
Gómez-de-Regil et al.,
2020
Young et al., 2021

Improved

See entry above
Systematic
Review

Existing electronic health
application for comorbid obesity
and depression
See entry above

None exist for intervention in
targeted patient population

Note. ABT = acceptance-based behavioral treatment; LM = lifestyle modifications; BMI = body mass index;
CES-D = Centers for Epidemiologic Studies – Depression; CBT = cognitive behavioral therapy; SHED-IT = SelfHelp, Exercise and Diet Using Information Technology; PHQ-9 = Patient Health Questionnaire – 9; MDRS =
Male Depression Risk Score; HAM-D = Hamilton Depression Rating Score; ICARE = Integrated Coaching for
Better Mood and Weight; SCL-20 = Depression Symptom Checklist; BDI-II = Beck Depression Inventory – II
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Implications for Practice
There is clear support for the efficacy of a collaborative approach to treating comorbid
obesity and depression in adult patients. Studies of two combined-intervention programs have
generated high-level supportive data at the current juncture: ICARE (Lv et al., 2020; Ma et al.,
2019; Rosas et al., 2020; Rosas et al., 2021) and SHED-IT: Recharge (Drew et al., 2022; Young
et al., 2021). There is suggestion of a benefit of individualized CBT over group-based CBT for
mutual benefit in both primary outcome areas of obesity and depression (Carels et al., 2019;
Cooney et al., 2018; Lv et al., 2020; Ma et al., 2019; Rosas et al., 2020; Rosas et al., 2021). Oral
nutritional supplementation should not be overlooked when developing plans of care for patients
with comorbid obesity and depression (Akhondzadeh et al., 2020; Keshavarz et al., 2018;
Vaghef-Mehrabany et al., 2021). Standardized programming with delivery through electronic
health applications warrants investment of resources to discovering suggested benefits of this
technology (Drew et al., 2022, Gómez-de-Regil et al., 2020; Young et al., 2021).
Areas for Future Research
First, very few of the studies included in the review sample have been replicated to scale.
This is a pressing need to further validate the high-level evidence produced through these study
designs. Second, a significant gap in the research of this subject area pertains to the genderspecific study designs used in several articles in this review. A program comparable to SHEDIT: Recharge should be adapted for women and studied for efficacy. A third area for future
research is the success impact of group- versus individual-based CBT in the depression-targeting
arm of combined-intervention programming. Fourth, nutritional education, oral nutrient
supplementation, and the gut-mind connection are components of this subject area with growing
bodies of knowledge in terms of their impact on weight and depression symptoms (and other
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variables related to these outcomes). Future research efforts and interventions should include
consideration of current evidence related to these factors. Lastly, future studies of interventions
targeting patients with comorbid obesity and depression should include evaluation of metabolic
outcomes to produce quantifiable evidence that could conjure support from financial
stakeholders in program implementation.
Ethical Considerations
As this integrative review does not involve human subject research, the Liberty
University Institutional Review Board authorized the review with no approval required. No other
organization or institution were involved in approval process. The project leader and project
chair have completed ethical training through the Collaborative Institutional Training Initiative
(CITI) on the protection of the privacy and confidentiality of human subjects. Certificate of
completion for project leader’s CITI Social and Behavioral Research training is attached (see
Appendix B).
Conclusion
The impact of obesity and depression as individual diagnoses as well as the bidirectional
relationship between these diagnoses is well-documented in the current literature. Studies
included in this review and from earlier years of the last decade have supported the benefits of a
collaborative approach to targeting interventions for patients with comorbid obesity and
depression. Though reliable research has produced evidentiary support for improved obesity and
depression outcomes through combined-intervention programming, implementation of such
programs remains in its infancy. Future research should continue to validate success of such
programs with additional consideration of oral nutritional supplementation, nutritional education
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needs in this patient population, and modes of program delivery that will optimize successful
patient outcomes.
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No significant
differences were
seen between
groups regarding
demographic and
clinical variables
at baseline.
Omega-3
significantly
reduced
depression
compared with the
placebo. Weight
reduction
difference
between groups
was significant
using independent
sample t-test.
Patients in the
omega-3 group
were not
successful in preventing weight
regain one month
after the end of
the study.
24 participants Group therapy
Depression,
Significant
No control arm for comparison
(63% women program examined anxiety, selfimprovements in purposes (cannot rule out that
and 37% men in a single-arm, esteem and body depression,
psychological health may have
with mean age before-after pilot shape concern anxiety, selfimproved over time for other
of 46 years)
trial in a
scores, several esteem, and body reasons). Participants using
with BMI ≥ to behavioral health quality of life
shape concern
antidepressants were not
excluded from the trial. Larger
25 kg/m2 who clinic in Australia. domains, eating scores were
Primary outcomes behaviors, total observed as well sample size would strengthen
screened
physical activity. as improvement in future results.
positively for surveyed were
several quality of
depression from depression,
life domains,
a self-referred anxiety, body
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general
population
sample.
Eighteen
participants
completed the
program and all
assessments.

Lv, N., Xiao, L., Majd, M., Lavori, Level VI –
P. W., Smyth, J. M., Rosas, L. G., Descriptive
Venditti, E. M., Snowden, M. B., study
Lewis, M. A., Ward, E., Lesser, L.,
Williams, L. M., Azar, K. M. J., &
Ma, J. (2020). Variability in
engagement and progress in
efficacious integrated collaborative
care for primary care patients with
obesity and depression: Withintreatment analysis in the
RAINBOW trial. PLoS
ONE, 15(4), 1–16.
https://doi.org/10.1371/journal.pon
e.0231743

image, selfesteem, and
weight (kg) at four
time points
(baseline, postintervention,
three-months and
12-months post
program).

Note:
BMI ≥ 25
kg/m2 includes
overweight
diagnosis, not
solely obesity.
To inform
Data collected Cluster analysis Depression
intervention
from 2014-2017 evaluated patterns scores, weight
optimization of
and analyzed of change in
loss, engagement
RAINBOW trial by post hoc in
weekly selfscores.
looking at within- 2018. There
monitored weight
treatment variability were 204
from week 6 up to
in participant
intervention
week 52 and
engagement and
participants
depression scores
progress.
from the
on the PHQ-9)
RAINBOW
from up to 15
trial.
individual sessions
during the 12month
intervention. Chisquare tests and
ANOVA
compared weight
loss and
depression
outcomes
objectively
measured by
blinded assessors
to validate differences among
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eating behaviors,
and total physical
activity.

Of 204
Post hoc analysis design, need to
intervention
replicate in future studies.
participants, 31% Weight change and PHQ-9 score
had poor
clusters may be specific to the
engagement.
study data. Doesn’t provide
Among them, 50 long-term trajectory, only 12
participants
months of data.
discontinued the
intervention by
session 6.
Engaged
participants selfmonitored weight
for 11-22 weeks,
attended almost
all 15 sessions,
but showed
variable treatment
progress based on
patterns of change
in self-monitored
weight and PHQ9 scores over 12
months.
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categories of
treatment
engagement and
progress defined
based on cluster
analysis results.
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Ma, J., Rosas, L. G., Lv, N., Xiao, Level II L., Snowden, M. B., Venditti, E. RCT
M., Lewis, M. A., GoldhaberFiebert, J. D., & Lavori, P. W.
(2019). Effect of integrated
behavioral weight loss treatment
and problem-solving therapy on
body mass index and depressive
symptoms among patients with
obesity and depression: The
RAINBOW randomized clinical
trial. JAMA, 321(9), 869–879.
https://doi.org/10.1001/jama.2019.
0557

To test the
hypothesis that an
integrated
collaborative care
intervention would
significantly
improve both
obesity and
depression at 12
months when
compared with
usual care.

Trial enrolled All participants BMI, SCL-20 at
409 adults with randomly assigned 12 months
BMIs of 30 or to the intervention
greater and 9- or usual care
item PHQ-9
control group
scores of 10 or received medical
greater. Primary care from their
care patients at a personal
health system in physicians
Northern
as usual, received
California were information on
recruited from routine services
September 30, for obesity and
2014, to January depression at their
12, 2017; the clinic, and
date of final 12- received wireless
month follow- physical activity
up was January trackers.
17, 2018.
Intervention
participants also
received
a 12-month
intervention that
integrated a
Diabetes
Prevention
Program–based
behavioral weight
loss treatment
with problemsolving therapy
for depression
and, if indicated,
antidepressant
medications.
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Among 409
Conducted at primary care
participants
clinics within a single health
randomized, 344 system in Northern California
(84.1%)
and study sample was fairly
completed 12homogenous and of high
month follow-up. socioeconomic status. This
At 12 months,
limits generalizability. Some
mean BMI
participants had missing weight
declined from
data and even more had missing
36.7 to 35.9
SCL-20 score data at the sixamong
and twelve-month assessments
intervention
(were excluded from the
participants
primary analysis). Health system
compared with a where the trial was conducted
change in mean isn’t a health maintenance
BMI from 36.6 to organization and patients may
36.6 among usual have accessed care elsewhere
care participants. which would not be captured in
Mean SCL-20
the electronic record.
score declined
from 1.5 to 1.1 at
12 months among
intervention
participants
compared with a
change in mean
SCL-20 score
from 1.5 to 1.4
among usual care
participants.
There were 47
adverse events or
serious adverse
events that
involved
musculoskeletal
injuries (27 in the
intervention group
and 20 in the
usual care group).
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Rosas, L. G., Azar, K. M. J., Lv, Level II N., Xiao, L., Goldhaber-Fiebert, J. RCT
D., Snowden, M. B., Venditti, E.
M., Lewis, M. M., GoldsteinPiekarski, A. N., & Ma, J. (2020).
Effect of an intervention for
obesity and depression on patientcentered outcomes: An
RCT. American Journal of
Preventive Medicine, 58(4), 496–
505.
https://doi.org/10.1016/j.amepre.20
19.11.005

Rosas, L. G., Xiao, L., Lv, N.,
Lavori, P. W., Venditti, E. M.,
Snowden, M. B., Smyth, J. M.,

Level VI Descriptive
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To determine
Adult primary Applied a 12Health-related Participants
Analysis possibly limited by
whether the
care patients
month
quality of life
receiving the
insufficient statistical power
integrated
(409 total) with intervention of a (Short Form-8 intervention
since study powered to detect an
collaborative care a BMI ≥30 (≥27 behavioral weight Health Survey), experienced
effect on the primary outcomes
intervention
if Asian) and 9- loss program and obesity-specific significantly
and depressive symptoms at 12
resulted in greater Item Patient
problem-solving quality of life
greater
months. Loss to follow-up may
improvements in Health
therapy with as
(Obesity-Related improvements in also limit results. Study
health-related
Questionnaire needed
Problems Scale), obesity-specific participants were primarily nonquality of life and score ≥10
antidepressant
sleep disturbance problems, mental Hispanic white women with
psychosocial
recruited from medications for and sleep-related health–related
high educational attainment,
functioning
primary care
depression. Then impairment
quality of life,
limiting generalizability.
compared with
clinics in
evaluated
(Patient-Reported sleep disturbance,
usual care and to Northern
outcomes of
Outcomes
sleep-related
examine whether California.
health-related
Measurement
impairment, and
improvements in
quality of life,
Information
functional
the patient-centered
obesity-specific System), and
disability at 6
outcomes were
quality of life,
functional
months but not at
associated with
sleep disturbance disability
12 months.
improvements in
and sleep-related (Sheehan
Improvements in
the primary weight
impairment, and Disability Scale) obesity-related
and depression
functional
at baseline and 6 problems and
outcomes.
disability at
and 12 months. sleep disturbance
baseline, 6-month,
were associated
and 12-month
with lower BMI.
points.
Improvements in
the physical and
mental health
components of the
Short Form-8
Health Survey as
well as sleep
disturbance and
sleep-related
impairment were
associated with
fewer depressive
symptoms.
To examine
Adult primary To examine
BMI and SCL-20 Compared with Measurement error of the
mediation of the
care patients
mediation, the
usual care, the
hypothesized mediators may
treatment effect by (409 total) with team assessed (a)
intervention led to have limited the ability to detect
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Lewis, M. A., Williams, L. M.,
Suppes, T., Goldstein-Piekarski, A.
N., & Ma, J. (2021). Understanding
mechanisms of integrated
behavioral therapy for co-occurring
obesity and depression in primary
care: a mediation analysis in the
RAINBOW trial. Translational
Behavioral Medicine, 11(2), 382–
392.
https://doi.org/10.1093/tbm/ibaa02
4

a priori specified
lifestyle behaviors
and cognitive
functioning.

a BMI ≥30 (≥27 the effect of the
if Asian) and 9- integrated
Item Patient
intervention (X)
Health
on lifestyle
Questionnaire behaviors (diet
score ≥10
and physical
recruited from activity) and
primary care
cognitive
clinics in
functioning and
Northern
(b) the association
California.
of these behaviors
with BMI and
SCL-20.

Uemura, M., Hayashi, F., Ishioka, Level II K., Ihara, K., Yasuda, K., Okazaki, RCT

To examine the
effects of a

Sample of 45 Participants
Body weight,
obese Japanese randomly assigned height, waist
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significant
significant mediation if it was
improvements in indeed present. Self-reporting
leisure time
and reliance on participants’
physical activity ability to recall which could
and total calorie vary by group and limits
intake at 6 months generalizability. Mediation may
but not 12
vary due to other demographic
months. These
factors as well.
improvements
were not
significantly
associated with
improvements in
BMI or SCL-20.
However,
avoidant problemsolving style score
and increased fruit
and vegetable
intake
significantly
correlated with
improvements in
BMI at 6 and 12
months,
respectively.
Increased fruit
and vegetable
intake, higher
dietary quality,
and better
problem-solving
abilities
significantly
correlated with
improvements in
SCL-20 at 6 and
12 months.
All participants Small sample size.
completed the
Generalizability to other sexes,
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K., Omata, J., Suzutani, T.,
Hirakawa, Y., Chiang, C., Aoyama,
A., & Ohira, T. (2019). Obesity
and mental health improvement
following nutritional education
focusing on gut microbiota
composition in Japanese women: a
randomised controlled
trial. European Journal of
Nutrition, 58(8), 3291–3302.
https://doi.org/10.1007/s00394018-1873-0

nutritional
education
intervention
focusing on gut
microbiota
composition on
obesity and
psychological
factors among
obese women.

women ages 40 to an intervention circumference,
or older.
or a control group. food frequency,
Intervention of 20- and gut
minute dietary
microbiota
lecture and a 10- composition
min counseling
session by
registered
dieticians every
two weeks for
eight weeks.

Vaghef-Mehrabany, E., Ranjbar, Level II F., Asghari-Jafarabadi, M.,
RCT
Hosseinpour-Arjmand, S., &
Ebrahimi-Mameghani, M. (2021).
Calorie restriction in combination
with prebiotic supplementation in
obese women with depression:
effects on metabolic and clinical
response. Nutritional
Neuroscience, 24(5), 339–353.
https://doi.org/10.1080/1028415X.
2019.1630985

To assess the
Sample of 62
effects of prebiotics obese women
combined with
with MDD.
calorie restriction
on clinical and
metabolic response
in obese women
with MDD.
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program. After the ages, ethnicities, and other
intervention,
demographics limited by very
dietary fiber
specific sample. Study should be
intake, frequency conducted in each season to
of vegetable
investigate impact of each
consumption, and indictor’s improvement.
frequency of milk
and milk product
consumption
increased
significantly in
the intervention
group compared
with the control
group. Body
weight and body
mass index, waist
circumference,
and the depression
scale score
decreased
significantly,
while significant
improvements
were found in
self-rated health
and microbiome
diversity.
Team used an 8- HDRS and BDI- All 45 patients
Gut microbiota and adipokines
week double-blind II for depression completed the
not measures due to budget
placebo-controlled symptoms;
trial. There were constraints. Short study
randomized
weight, waist and no significant
duration. Subjective assessment
clinical trial,
hip
between-group
of physical activity and dietary
divided
circumferences, differences for
interventions. Diet quality not
participants into systolic blood
MDD symptoms assessed pre and post
two groups
pressure, fat
and other study intervention.
equally and
mass, and total outcomes, postallocated each to cholesterol
intervention.
receive either
measured as
Weight, waist and
prebiotic or
hip
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Young, M. D., Drew, R. J., Kay- Level II Lambkin, F., Collins, C. E.,
RCT
Callister, R., Kelly, B. J., Bialek,
C., & Morgan, P. J. (2021). Impact
of a self-guided, eHealth program
targeting weight loss and
depression in men: A randomized
trial. Journal of Consulting and
Clinical Psychology, 89(8), 682–
694.
https://doi.org/10.1037/ccp000067
1.supp (Supplemental)

placebo. All
obesity/metabolic circumferences,
participants were measures.
systolic blood
also prescribed a
pressure, and
calorie-restricted
HDRS score
diet. HDRS and
significantly
BDI-II used to
decreased in both
assess depression
groups, while fat
symptoms and
mass and total
obesity measures
cholesterol
collected at pre
declined only in
and post
the prebiotic arm.
intervention
Those who had
intervals.
≥1.9 kg weight
loss showed
significantly
improved HDRS
score, compared
to women with
<1.9 kg weight
reduction,
irrespective of the
supplement they
took.
To investigate
Sample of 125 Men were
Weight and
At 3 months,
whether a selfmen with
randomized to the PHQ-9
medium-sized
guided eHealth
depressive
SHED-IT:
treatment effects
program could
symptoms were Recharge group or
were detected for
reduce weight and recruited for a a wait-list control
both weight and
depressive
6-month RCT. group. The 3depressive
symptoms in men
month program
symptoms. These
with overweight or
included printed
effects were
obesity and low
and online
maintained at 6
mood.
resources and was
months and
adapted from an
supported by
evidence-based
sustained
weight loss
improvements in
program for men
other health
to include and
outcomes.
additional focus
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Study duration of only six
months with mental fitness
component. Primary assessment
based on self-report scale.
Expectancy bias may have
inflated the intervention effect.
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on “mental
fitness.”
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