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Appendix B: Additional Information 

1. Protocol
BACKGROUND 

There are roughly 75 million people in the United States with multiple chronic conditions (MCC), and 65% 
of total health care spending in the nation is used for this quarter of the population.1 In 2010 only 32% of 
Medicare fee-for-service beneficiaries had zero or one chronic condition, while 32% had two or three, 25% 
had four or five, and 14% had six or more chronic conditions.2 

However, randomized controlled trials (RCTs) frequently exclude patients with MCC.1,3-7 In a systematic 
sampling of high impact general medical journals, 81% of RCTs reviewed excluded patients with MCC.7 A 
similar review sampling both general and specialized high impact medical journals found patients with MCC 
were excluded from 63% of all RCTs and 90% of RCTs that explicitly or implicitly mentioned MCC. Only 
2% of RCTs explicitly included patients with MCC.5 Furthermore, when these patients are not excluded, 
reporting of co-occurring chronic conditions is limited.3,4,8 An in-depth survey of clinical trials revealed only 
a 44% reporting rate of participant comorbidities.3 This inconsistency between the characteristics of eligible 
patients in RCTs and the characteristics of the actual patient population with the disease reduces confidence 
in applying trial results to the patient population.3,6 Consequently, the knowledge base for multiple chronic 
conditions is largely limited by the reliance on clinical trials that strive to maximize internal validity by 
excluding patients with comorbidities.1 

It is well established that behavioral and psychological factors play a large role in outcomes for numerous 
chronic conditions, such as cancer, cardiovascular disease, and diabetes.9 In an in depth analysis of actual 
causes of US deaths in the year 2000, the three leading causes were behavioral based and largely modifiable: 
tobacco use (18.1%), poor diet and physical inactivity (15.2%), and alcohol consumption (3.5%).10 These 
figures illuminate the importance of testing behavioral/psychosocial interventions within RCTs. Yet, the 
inclusion of MCC patients specifically in such trials has not been studied. As these patients account for 
roughly 25% of the US population, this is an area that warrants further examination. 

Description of the condition 
The challenge of treating patients who have MCC is further exacerbated by the large variance in how chronic 
condition is defined, which is problematic when comparing results across studies and attaining accurate 
prevalence rates. Among peer reviewed literature and public information sources, there is much 
inconsistency in several dimensions of the definition, such as the duration, effect on function and well-being, 
and need for medical attention.11 To address this issue, an MCC working group at the Office of the Assistant 
Secretary of Health (OASH) within the US Department of Health and Human Services (HHS) compiled a list 
chronic conditions that met the definition for chronicity, are prevalent and have potential to be modifiable by 
public health and/or clinical interventions. The definition OASH used defined chronic illnesses as conditions 
that last a year or more and require ongoing medical attention and/or limit activities of daily living. This 
resulted in a compilation of 20 conditions (Table 1).11 

Table 1: OASH List of Chronic Conditions 
Arthritis 
Asthma 
Autism spectrum disorder 
Cancer 
Cardiac arrhythmias 
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Chronic kidney disease 
Chronic obstructive pulmonary disease 
Congestive heart failure 
Coronary artery disease 
Dementia (including Alzheimer’s and other senile 
dementias) 
Depression 
Diabetes 
Hepatitis 
Human immunodeficiency virus (HIV) 
Hyperlipidemia 
Hypertension 
Osteoporosis 
Schizophrenia 
Stroke 
Substance abuse disorders (drug and alcohol) 

Why it is important to do this review 

The evaluation of representation of individuals with MCC in RCTs over the past 15 years is necessary in 
order to determine if behavioral and psychosocial intervention research that considers individuals with 
multiple chronic conditions should emerge as a research priority. We aim to perform the review, evaluation 
and summarization of data regarding the representation of individuals with multiple chronic conditions in 
RCTs of behavioral and psychosocial interventions published in general medical, behavioral medicine, 
behavioral science, health psychology, social science, and public health journals. 

OBJECTIVES 
With this review we seek to test the hypothesis that individuals with multiple chronic conditions are 
underrepresented in RCTs of behavioral and psychosocial interventions published in general medical, 
behavioral medicine, behavioral science, health psychology, social science, and public health journals. 
The overall goals of the project are as follows: 

Goal 1: Conduct a systematic review to assess the frequency with which research participants with MCC are 
represented in all or a representative subset of RCTs of behavioral and psychosocial interventions published 
in general medical and specialized journals, published within the last decade or decade and a half, that focus 
on behavioral medicine and behavioral science, health psychology, social science, and public health. 

Goal 2: Determine whether there are significant differences by type of journal or over time in the frequency 
with which research participants with MCC are represented in RCTs of behavioral and psychosocial 
interventions. 

These goals will be accomplished with the following objectives: 

Objective 1: Perform a systematic review of a representative sample of the peer-reviewed literature over the 
past 15 years (2000-2014) to describe, quantify, and critically appraise the inclusion of individuals with 
MCC in RCTs designed to develop and/or test the efficacy or effectiveness of behavioral and psychosocial 
interventions to modify health behaviors, improve health-related quality of life, psychosocial functioning, 
and/or health outcomes. 
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Objective 2: Describe and analyze how inclusion/exclusion of individuals with MCC in RCTs differs across 
time and by journal type. As appropriate, consider other factors such as components of intervention.  

METHODS 

Criteria for selecting studies for this review 

Types of studies 
All randomized controlled trials testing the efficacy or effectiveness of behavioral or psychosocial 
interventions to modify health behaviors, improve health-related quality of life, psychosocial functioning, 
and/or health outcomes.  

Types of participants 
All human adults (18+) with at least one chronic condition. 

Types of conditions 
For purposes of selecting studies, we will consider the following 20 chronic conditions as potential targets of 
the interventions: arthritis, asthma, autism spectrum disorder, cancer, cardiac arrhythmias, chronic kidney 
disease, chronic obstructive pulmonary disease, congestive heart failure, coronary artery disease, dementia 
(including Alzheimer’s and other senile dementias), depression, diabetes, hepatitis, human 
immunodeficiency virus, hyperlipidemia, hypertension, osteoporosis, schizophrenia, stroke, substance abuse 
disorders (drug and alcohol). 

Types of interventions 
For the purpose of this review, we define “behavioral or psychosocial intervention” to mean any intervention 
that is non-pharmacological and non-surgical. Additionally, there must be some aspect of direct 
communication with an individual (or small group) whether this is in person, by phone, by internet, etc. This 
ensures that participants are enrolled at the individual level, meaning that we will not include interventions 
that are only performed at a community, campus, etc level. 

Comparison groups can be usual care, pharmacological interventions, surgical interventions, or a lesser dose 
of the treatment. Interventions may include a behavioral or psychosocial intervention in addition to a drug or 
surgery, as long as the comparison group is not receiving the same behavioral or psychosocial intervention. 

Types of outcome measures 
Primary outcomes 

• Exclusion of individuals with multiple chronic conditions
o Whether exclusion used names of specific conditions or used general terms such as

comorbidities or coexisting disease explicitly
o Proportion of participants excluded due to MCC

• Inclusion of individuals with multiple chronic conditions
o Proportion of participants included with multiple chronic conditions
o Which specific conditions were included

Secondary outcomes 
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• Additional details of each trial that could potentially be used in the meta-analyses, including
year, type of journal (general or specialized), components of intervention, and quality of trial.

Search methods for identification of studies 
The search strategy will be developed by an MLIS clinical librarian with expertise in searching for 
systematic reviews. We anticipate searching multiple databases (MEDLINE, EMBASE, etc) for English-
language trials published from 2000 to 2014. Hand-searching will not be performed. 

We will then apply our sampling strategy (see Sampling plan below) in order to create a representative 
sample of the peer-reviewed literature on RCTs designed to develop and/or test efficacy or effectiveness of 
behavioral and psychosocial interventions over the past 15 years. 

Data collection and analysis 

Sampling plan 
We expect our search strategy to produce an extremely large number of results that would not be possible to 
manage in a reasonable amount of time. In order to reduce the number of trials to be screened we have a 
developed a sampling plan. This will result in a project that is manageable in the allotted time frame and 
provides meaningful results without imposing unnecessary restrictions on study selection and inclusion 
criteria that would reduce the representativeness of our sample. 

Three separate literature searches (using identical keywords and in the same databases) will be done within 
defined time periods (2000-2004, 2005-2009, 2010-2014). Within each time-period group, search results will 
be randomly ordered. The study selection process (application of inclusion/exclusion onto each article) will 
be performed on the randomly ordered results until the desired number of studies for extraction meeting 
inclusion/exclusion criteria have been identified (200 per time period for a total of 600 articles). 

Selection of studies 
Two independent reviewers will screen the titles and the abstracts based on the following exclusion criteria: 
1. Not an RCT with original data
2. Not a primary report (will not include protocols, posttrial follow-up studies, secondary subgroup analyses,
etc)
3. Not published in English
4. Not targeting at least one of chronic conditions of interest (see Types of conditions)
5. Not testing a behavioral or psychosocial intervention or not including an accepted comparison group (see
Types of interventions)
6. Not including patients with at least one chronic condition
7. Not enrolling participants at the individual level
8. Not human adult subjects (18+)

Excluded articles and a reason for exclusion will be carefully documented. Any disagreement between the 
two authors will be resolved by a third party. If the title and the abstract is not clear to determine to reject, or 
disagreement is not resolved by discussion, the full-text of the article will be retrieved. Reviewers assessing 
study eligibility will not be blinded to the names of the authors, journals, and other publication details. 

Data extraction and management 
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Characteristics of included studies and data will be extracted independently by two reviewers using a 
standard abstraction form. The abstraction form will be created and used in REDCap. REDCap is uniquely 
suited to meet the needs of an effective and efficient data extraction process. It allows form creators to 
require specific entry formats for individual questions (ensuring reviewers input data in a consistent format), 
allows for multiple types of response formats (dropdown menus, select all, select only one, open-ended text 
entry, etc), and performs data validation to improve accuracy of extraction. In addition REDCap has a built 
in “Double Data Entry” feature, which allows multiple users to input data from a single source and 
automatically compares the entries and identifies differences. Disagreements that are identified by the 
“Double Data Entry” feature will be resolved by a third party (project manager). 

Data extracted will include the following: 
• Basic study characteristics (journal, journal type, journal impact factor, publication year,

funding source, article title, author, country/region, trial registration, and study protocol
access)

• Intervention details (enrollment/intervention duration timeframes, condition(s) targeted,
number of study arms, description of comparison group including number/age/sex etc,
description of intervention group including number/age/sex etc, studywide
characteristics/sample size, and type/description of intervention components)

• Eligibility details (reporting of eligibility, general/specific/vague exclusion criteria, proportion
of excluded patients with MCC, and justifications for exclusions)

• Patient selection details (CONSORT participant flow, MCC inclusion implicitly or explicitly,
proportion of included participants with MCC, specific MCC mentioned, and how
information regarding targeted and other MCC was obtained)

• Quality assessment (selection bias, performance bias, detection bias, attrition bias, and
reporting bias)

• Outcomes (presence of primary outcome, type of primary outcome, how primary outcome is
measured, result of primary outcome, author conclusions, subgroup analyses, and effect
modification)

Assessment of methodological quality in included studies 
Two reviewers will independently assess methodological quality of the trials independently. Disagreements 
will be resolved by a third party. The quality of the RCTs will be assessed using a modified version of the 
Cochrane Collaboration’s Risk of Bias tool, which evaluates seven domains including selection bias, 
performance bias, detection bias, attrition bias, reporting bias, and ‘other bias.’12 For each domain, the trial is 
given a rating of low risk of bias, high risk of bias, or unclear risk of bias. We will use this information in 
analysis in several ways, by using individual items, domains, or overall quality. For this review we will 
remove the “other bias” domain as it is unnecessary for the scope of this generalized report and is better 
suited for more specialized studies. 

Dealing with missing data and duplicate studies 
As a key part of this review is to assess the reporting of information regarding MCC, no attempts will be 
made to contact authors for additional information. For each extraction item there will be an option to list as 
“not reported.” Duplicate studies will not be included, and only one article will be used for each trial. 

Data synthesis 
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Analyses will be determined by specifics of data extracted (both type and volume) from selected studies; 
however, we anticipate that the large scope of this review will provide enough data to perform the following 
analyses. 

We will summarize and describe the studies, populations, interventions, and outcomes included to verify that 
we have a representative sample. Assessment of inclusion of patients with MCC will greatly depend on how 
the information is presented in included studies, but we intend to perform such analyses as (1) calculating the 
proportion of studies explicitly excluding patients with MCC, (2) synthesizing a list of and frequency of each 
chronic condition present in patients in trials, (3) performing a proportions meta-analysis to estimate average 
proportion of patients within a trial that have MCC when they are included. 

Key outcomes regarding inclusion of patients with MCC can be stratified by time category, journal type 
(general vs specialized), quality of study (as measured by our original quality tool and the GRADE process) 
and by other key variables identified throughout the process. Additionally time can be used as continuous 
variables in a meta-regression.13,14 Study quality overall score can be used in a meta-regression or individual 
quality categories can be used to explore relationship with inclusion of patients with MCC and address issues 
of bias. Study quality data will also be used to descriptively assess the body of evidence. 

We will also descriptively synthesize and report any challenges of recruiting as described by the primary 
authors of the RCTs included in this SRMA. 

Additionally, publication bias will be explored.15 

We anticipate all meta-analyses performed will be done so with a random effects model. 
Data analysis will be performed using STATA 12.0 (College Station, TX), which provides a comprehensive 
set of meta-analysis routines, with additional analysis in R (3.1.0) as needed. 

Assessment of heterogeneity 
If any meta-analyses are performed, statistical heterogeneity will be assessed with the Cochran’s Q and 
Higgins I2 statistic.16 We anticipate that the amount of heterogeneity will suggest that the random effects 
model is appropriate. 

Subgroup analysis and investigation of heterogeneity 
Key outcomes regarding inclusion of patients with MCC can be stratified by time category, journal type 
(general vs specialized), quality of study and by other key variables identified throughout the process. If 
meta-analyses are performed, time can be used as a continuous variable in a meta-regression.13,14 Study 
quality overall score can be used in a meta-regression or individual quality categories can be used to explore 
relationship with inclusion of patients with MCC and address issues of bias.  
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2. Differences between protocol and report
This section summarizes the main changes in methods for our review. We found that some aspects included 
in our original protocol were impractical based on the scope of our report, the time restraint for completing 
the project, and/or another unexpected factor. For example, in our original objectives we planned to analyze 
how inclusion of individuals with MCC in RCTs differed across journal impact factor and if this was 
associated with the efficacy or effectiveness of interventions. We also planned to describe the challenges of 
recruiting individuals with MCC to participate in trials and identify improvements for future studies 
regarding reporting and inclusion of individuals with MCC. After beginning extraction we determined that 
we would have only a very small number of articles from high impact journals and a very large number from 
low/average impact journals given that we did not use impact factor in our inclusion criteria. Although 
previous reviews purposefully chose high impact journals, we wanted a more representative sample of RCTs. 
Additionally, we addressed the possibility of looking into journal impact factor, efficacy/effectiveness of 
interventions, challenges of recruiting individuals with MCC, and improvements for future studies regarding 
reporting and inclusion of individuals with MCC in our implications for future research section as these 
topics were better suited for a more in depth and extended review. Furthermore, we also anticipated 
conducting an exploratory analysis regarding the primary outcome of the trial as one of our secondary 
outcomes. Again, we found that this aspect would be better suited for comprehensive report, and we 
identified this in our future directions section. 

Another change that was made was extending and specifying our data extraction parameters. Through more 
extensive research and input from key informants, we narrowed our criterion for data extraction to be more 
specific to our primary and secondary outcomes. Additionally, we originally anticipated assessing the quality 
of the RCTs using a modified version of the Cochrane Collaboration’s Risk of Bias tool, which evaluates 
seven domains including selection bias, performance bias, detection bias, attrition bias, reporting bias, and 
‘other bias.’ However, before beginning extraction we removed the “other bias” domain as this element was 
an unnecessary consideration under the scope of this review and is better suited for more specialized studies. 
This determination was also addressed in the “Assessment of risk of bias in included studies” section of our 
report. 

We planned to stratify our key outcomes by journal impact factor and intervention components (outcomes 
targeted, index disease targeted, type of intervention). As stated previously, we found that these factors were 
not pertinent to the scope and aim of this generalized report and would be better suited in a more expansive 
research paper focusing on these aspects of reporting in RCTs. The possibility of including these components 
was addressed in our future directions section. 

A Mann-Whitney meta-analysis to explore the relationship between efficacy/effectiveness of interventions 
and inclusion of MCC was not feasible given the small amount of trials that reported outcome information in 
the necessary format for this analysis. 

Ultimately we determined that the changes made from our original protocol did not impact the strength of 
our report, and, in addition, these differences are addressed in our future directions section as aspects that 
should be considered in a more comprehensive report. 


