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Abstract

Background: One of the critical components in pain management is the assessment of pain.
Multidimensional measurement tools capture multiple aspects of a patient’s pain experience, yet
can be cumbersome to administer in busy clinical settings. We conducted a systematic review to
identify brief multidimensional pain assessment tools that nurses can use in both ambulatory and
acute care settings.

Methods: We searched PUBMED/MEDLINE, Psychinfo, and CINAHL databases from January
1977 through December 2019. Eligible English-language articles were systematically screened
and data were extracted independently by two raters. Main outcomes included the number and
types of domains captured by each instrument (e.g., sensory, impact on function, temporal
components) and tool characteristics (e.g., administration time, validity) that may impact
instrument uptake in practice.

Results: Our search identified eight multi-dimensional assessment tools. All eight measured
sensory and/or affective qualities of pain and its impact on functioning. Most tools measured
impact of pain on affective functioning, mood, or enjoyment of life. One tool used ecological
momentary assessment via a web-based app to assess pain symptoms. Time to administer the
varying tools ranged from less than two minutes to ten minutes and evidence of validity was
reported for seven of the eight tools.

Conclusions: Our review identified eight multidimensional pain measurement tools that nurses
can use in ambulatory or acute care settings to capture patients’ experience of pain. The most
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important element in selecting a multidimensional pain measure, though, is that one tool is
selected that best fits the practice and is used consistently over time.
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chronic pain; multidimensional pain assessment tools; ambulatory care

Background

It is estimated that greater than 100 million Americans suffer from chronic non-cancer pain,
which is far more than the total number affected by diabetes, heart disease, and cancer
combined (Institute of Medicine, 2011). Pain is associated with substantial suffering,
morbidity (Dahlhamer et al., 2018; Institute of Medicine, 2011), and healthcare costs
(Centers for Disease Control and Prevention, 2014.). Its negative effects often extend beyond
the patient to disrupt both family and social relationships (Reid, Eccleston, & Pillemer,
2015). Given its public health impact, healthcare providers, irrespective of discipline, should
develop competencies in assessing and managing pain.

Given widespread recognition that pain was underassessed and undertreated, various
societies and organizations began in the 1990’s to promote the adoption of systematic pain
assessment practices (Scher, Meador, Van Cleave, & Reid, 2018). To accommodate busy
clinical settings, these assessments usually consisted of brief questions that addressed only
one dimension of pain, i.e., its sensory component. This movement included the Pain as the
Fifth Vital Sign (P5VS) initiative. Launched in the early 2000’s, P5VS called for healthcare
providers to assess for pain and when present determine its intensity and/or severity. Despite
widespread adoption of P5VS, a growing body of literature demonstrates that this initiative
has not improved the quality of pain care, and may have contributed, in part, to the current
opioid crisis (Ballantyne & Sullivan, 2015; Kolodny et al., 2015; Petti, Scher, Meador, Van
Cleave, & Reid, 2018; Scher et al., 2018).

Given the established limitations of using unidimensional pain measures, clinicians and
researchers’ focus has now turned toward the use of multidimensional pain assessment tools
(Giannitrapani et al., 2019; Radnovich et al., 2014; Twining & Padula, 2019).
Multidimensional pain assessment tools by definition consist of multiple domains -
including sensory and affective qualities of pain, temporal dimensions of pain, and the
location and bodily distribution of pain (Fillingim, Loeser, Baron, & Edwards, 2016). Use of
multidimensional tools to assess pain could increase the likelihood of identifying a specific
diagnosis, help to select the most appropriate pharmacological and non-pharmacological
interventions for pain relief, and guide selection of treatments that align with patients’ needs
and desires (Dansie & Turk, 2013; van Boekel et al., 2017).

Despite the apparent benefits of multidimensional pain assessment, a critical barrier to
implementation is the length of time needed to administer multi-item tools. Busy inpatient
and outpatient settings necessitate the need for tools that are user—friendly for both patients
and clinicians, easy to administer, and capture the impact of pain on patients’ lives
(Giannitrapani et al., 2019). But what multidimensional pain assessment tools are currently
available? What domains do they assess and have the tools been validated for use in
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practice? As importantly, how feasible are they to implement in busy practice settings? To
address these questions, we undertook the following systematic review to identify
multidimensional pain assessment tools for use in adult patients with chronic pain. Some of
the tools identified in this review may also be appropriate for individuals suffering from
acute pain (Radnovich et al., 2014). Finally, because nurses care for adult patients with
chronic pain in various clinical settings, we focused our search on tools appropriate for use
in both ambulatory and acute care environments.

This systematic review was conducted in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) statement (Liberati et al., 2009; Moher,
Liberati, Tetzlaff, & Altman, 2009). To identify existing multidimensional pain assessment
tools, we searched the PUBMED/MEDLINE, Psychlnfo, and CINAHL databases for
English-language articles published from January 1977 through December 2019. MEsH
search terms used included, “chronic pain,” “surveys and questionnaires,” “outpatient
clinics,” “hospital,” and “ambulatory care.” Reference lists of the retained articles were also
searched to identify additional eligible articles. Articles were retained for review if the tool
was developed for use in clinical practice to assess adults with pain. Articles were excluded
if the tool 1) included only one dimension of pain (e.g., a severity measure), 2) was designed
for use as a research measure, 3) took more than an average of ten minutes to complete, or 4)
was designed to measure pain in a specific part of the body (e.g., back) or pain related to a
specific disease (e.g., diabetes). Finally, articles were also excluded if published in a
language other than English.

Two authors reviewed the titles and abstracts of all articles identified from the initial search.
If a paper evaluated a multidimensional pain assessment tool, the authors reviewed the full
paper independently to determine if it met inclusion criteria. Once the sample was finalized,
two authors extracted data independently from the articles into customized tables and
compared the results for accuracy.

The study team used directed content analysis (Hsieh & Shannon, 2005) to identify key
elements of the selected multidimensional pain assessment tools. These elements were
mapped to the domains (e.g. sensory and/or affective qualities, temporal characteristics)
identified from prior literature (Fillingim et al., 2016; McGuire, 1992). The study team also
identified salient tool characteristics (e.g., time to administer, evidence of validity) that could
help clinicians to decide whether to use a given tool in practice. The reviewers and senior
author settled any discrepancies through discussion using audit trails.

To appraise the quality of evidence of the identified tools, two members of the study team
evaluated the quality of evidence presented in the articles using the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) (von Elm et al., 2014)
criteria for observational studies. The STROBE checklist consists of 22 criteria.

Additional literature searches were conducted to determine whether published evidence
existed regarding key tool characteristics (i.e., recall period, copyright status). Lastly, the
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study team contacted the authors of the identified tools to confirm that the information
presented below was accurately categorized.

Our search strategy generated 656 citations; 622 were excluded after screening titles and
abstracts. Thirty-four articles were selected for further review. Twenty-six articles described
pain measurement tools that were excluded for various reasons (Figure 1), leaving a total of
eight articles in the final sample. Each article provided information on a different
multidimensional pain assessment tool.

All individual questions included in the eight tools were assigned to the domains shown in
Table 3. These categories included: sensory and affective qualities, temporal characteristics
(e.g., duration of pain), location, interference with function/sleep, associated symptoms (e.g.,
fatigue), impact on quality of life, interference with relationships/social, impact on affective
functioning/mood/enjoyment of life, treatments (e.g., efficacy of past treatments), and
comorbidities.

The mean number of domains assessed by the various instruments was 4.75 (range 2-10).
All eight tools included at least one item in the sensory and/or affective category and in the
impact of pain on functioning and/or sleep category. Six tools included items to gauge the
level of pain’s impact on patients’ affect/mood/enjoyment of life. Three tools included items
designed to gauge the extent to which pain impacts social relationships, while two tools
included questions about the effect of pain on quality of life. Three tools included questions
to evaluate the treatment for pain. Two tools prompted patients to indicate the location of
their pain.

Table 2 provides information related to characteristics (e.g., number of items, time to
administer) that could impact uptake of a given tool in practice. The time to administer the
varying tools ranged from less than two minutes to ten minutes, while the number of
individual items in each tool varied from 2 to 44. The eight tools differed in terms of recall
period, which ranged from right nowto the past four weeks. Evidence of validity was
reported for seven of the eight tools (Table 2). Four tools are copyrighted while one is
trademarked. Three tools may be used without permission from the authors who created the
assessment tools.

Quality Appraisal

Table 3 shows that manuscript quality scores ranged between 10 — 22 with a mean of 17.1 +/
- 4.6. All articles contained adequate description of the measures and main results.
However, only 25% (2 of 8) articles addressed assessment of bias of study findings.

Multidimensional Pain Assessment Tool Descriptions

The following section provides a brief review of each multidimensional tool.

The Brief Pain Inventory (short-form) is an 11-item tool assessing pain intensity and
interference over the past 24 hours and at its worst, least, and average (Cleeland, 1989).
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Widely used to assess pain in patients with cancer and validated in many languages, the
Brief Pain Inventory has also been validated for use in patients with chronic non-cancer pain
(Tan, Jensen, Thornby, & Shanti, 2004). This tool is also used to capture physical and socio-
emotional dimensions of pain that may inform appropriate treatment decisions (Tan et al.,
2004).

The Clinically Aligned Pain Assessment Measure (CAPA) is a discussion-based tool
without a fixed humber of items that assesses comfort, change in pain, pain control,
functioning, and sleep through structured dialogue between the patient and provider
(Twining & Padula, 2019). The tool was implemented at a Midwest hospital to replace a
unidimensional numeric rating scale. After adopting the tool, nurses found that CAPA did
not take that much longer than the numeric rating scale to complete. After further pilot
testing, physicians and nurses also found that CAPA effectively informed their clinical
decision making, and provided comprehensive information about their patients’ pain
(Topham & Drew, 2017; Twining & Padula, 2019).

The Defense and Veterans Pain Rating Scale is a 5-item assessment tool that measures the
level of pain intensity and interference of pain on an individual’s activity, as well as its
impact on sleep, mood, and stress over the last 24 hours (Nassif, Hull, Holliday, Sullivan, &
Sandbrink, 2015). Studies have shown strong concurrent validity with other validated pain
assessment measures, and acceptable psychometric properties in a military population
(Buckenmaier et al., 2013; Nassif et al., 2015). Studies suggest that the tool may be an
effective method for ascertaining the presence and degree of pain-related disability (Nassif et
al., 2015).

The Geriatric Pain Measure is a 24-item questionnaire that assesses pain intensity,
physical and social function, mood, quality of life, and health services utilization over the
last seven days (Ferrell, Stein, & Beck, 2000). This valid and reliable tool may be
particularly helpful when assessing the impact of pain on functioning among older adults
with multiple comorbidities. A short version of the Geriatric Pain Measure was successively
used to assess pain in a sample of nursing home residents with and without dementia
(Monroe et al., 2014), providing support for the tool’s use in older adults with and without
cognitive impairment.

The Pain Impact Questionnaire is a 6-item tool that measures pain severity and the extent
to which pain interferes with normal work, enjoyment of life, ability to perform simple
tasks, pursuit of leisure activities, as well as its impact on mood in the past four weeks
(Becker, Schwartz, Saris-Baglama, Kosinski, & Bjorner, 2007). It can be used in homes,
clinics, and other clinical settings and is available in both a paper and pencil version as well
as a computerized version (Becker et al., 2007). Because it is a short measure that can be
adapted to a tablet or other computerized device, the Pain Impact Questionnaire can be
readily implemented in a variety of clinical settings to help providers make pain treatment
decisions.

The PEG is a three-item tool that measures average pain, pain interference with enjoyment
of life, and pain interference with general activity over the past week (Krebs et al., 2009).
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The PEG has demonstrated reliability and validity when employed in the care of primary
care patients with chronic musculoskeletal pain (Krebs et al., 2009). The PEG has also
demonstrated responsiveness to change in pain over time (Krebs et al., 2009). The brevity
and multidimensionality of the PEG suggests that it may be particularly useful across
diverse care settings.

Pain Monitor is a 44-item web-based app that evaluates pain-related variables, including
key psychological constructs, twice per day at customizable times (Suso-Ribera et al., 2018).
In line with the shift towards using Ecological Momentary Assessment (EMA) in health and
pain clinic settings, Pain Monitor evaluates chronic pain in real-time and also allows for the
tracking of acute pain episodes. The app was originally developed in Spanish, but has since
been translated into English. Participants in one study found the app “extremely easy to use”
(Suso-Ribera et al., 2018). The app has demonstrated construct validity, and has the potential
to inform the selection of specific pain treatments. Recent iterations of Pain Monitor have
added features that involve clinician alarms, where clinicians can be alerted to the “presence
of preestablished undesired events” which clinicians and patients work together to identify
(Suso-Ribera et al., 2018).

The Short Form 36 Bodily Pain Scale is a two-item questionnaire that measures pain
intensity and interference with activities (Hawker, Mian, Kendzerska, & French, 2011). This
valid and reliable measure takes less than two minutes to complete. The tool has been shown
to detect change in pain over time (Hawker et al., 2011). In addition, the entire SF-36 Health
Survey may also be used in addition to the SF-36 Bodily Pain Scale (BPS) to measure
additional domains such as mental health and physical function (Ware & Sherbourne, 1992).

Discussion

Nurses are on the frontline of providing healthcare for millions of adults who experience
chronic pain (Dahlhamer et al., 2018). Thus, assessment of patients in pain is a critical
component of nursing practice (Fishman et al., 2013; Herr et al., 2015). Our review
identified eight multidimensional tools that can be used for such a purpose. The tools
identified in this systematic review appear to meet the important criterion that they can be
used in busy clinical practices, are easily administered, and capture the impact of pain on
patients’ lives (Giannitrapani et al., 2019).

The identified tools reflect variations in approach to pain measurement, including
availability, length, and measurement of differing domains. Beyond the domain of “Sensory
and/or Affective Qualities,” the only other domain present in all eight tools is assessment of
pain’s interference with function and/or sleep. In addition, the tools identified in our study
are available for use by clinicians to varying degrees. Four are copyrighted (clinicians are
required to request author permission), one is trademarked (clinicians are required to buy the
rights to use the tool in their practice), while three are free of copyright. The pain tools also
vary considerably by length. For example, the PEG consists of three questions using
numerical ratings of pain that rate pain intensity and interference in life enjoyment and
general activity. In contrast, the Geriatric Pain Measure consists of 24 questions that include
a mixture of binomial questions and numerical ratings of pain intensity.
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Despite the documented variations, many of the tools share similar characteristics. Seven out
of the eight tools have established some form of validity, demonstrating that questions
accurately measure the domains they are trying to capture. Further, all of the identified tools
focus on the negative consequences of pain, i.e., they attempt to quantify the extent of
interference or impact on various aspects of functioning. In addition, three of the tools have
been examined for their ability to detect treatment-related change over time and supporting
evidence was found for all three. It is possible that the remaining five measures have the
ability to detect clinically relevant changes with treatment, but have not reported the data.
Finally, this review documents that none of the tools measure adaptive behavioral responses
(e.g., use of distraction, exercise) as a means of managing pain.

Given the established limitations of unidimensional pain assessment tools (Ballantyne &
Sullivan, 2015; Kolodny et al., 2015; Scher et al., 2018), federal agencies and pain societies
now support clinicians use and researchers study of multidimensional pain assessment tools.
These federal agencies and pain societies have promulgated recommendations that urge
clinicians to employ multidimensional pain assessment tools (Chou et al., 2016). For
example, the US Surgeon General’s Turning the Tide campaign recommends use of the PEG
as a brief screening tool to reduce opioid use (Kroenke, 2018). In addition, the American
Pain Society, the American Society of Regional Anesthesia and Pain Medicine, and
American Society of Anesthesiologists have all published practice guidelines for the
management of postoperative pain that recommend the use of multidimensional pain
measurement tools (Chou et al., 2016). The Department of Veterans Affairs and the
Department of Defense have also issued guidelines that call for thorough multidimensional
assessment prior to starting opioid therapy. Additional calls for the use of multidimensional
screening tools appear in a recently published evidence-based guideline for pain assessment
in nursing home residents (Sirsch et al., 2020) and come from researchers documenting
gender differences in the way men and women report pain intensity and pain unpleasantness
(Cowan et al., 2017). Finally, other recent research (Monroe et al.,2016; Romano et al.,
2019) provides strong support for the use of multidimensional pain assessment in patients
with Alzheimer’s Disease.

Among the guidelines and references cited above, there is a notable lack of consensus
regarding the type and nature of the multidimensional pain assessment that should be used.
Given this lack of consensus, nurses are encouraged to select a tool for use that best matches
the practice’s resources, time allowed per patient, and patient population. For example, if
nurses are caring for a population composed primarily of older adults, then the Geriatric
Pain Measure may be most appropriate.

Clinical Implications

This study has several implications for nursing practice. First, the tools identified in this
review can serve as a starting point to screen patients who may be experiencing complex
pain patterns. These patients could then undergo more comprehensive assessments as
needed. For example, the U. S. Department of Veterans Affairs recommends that patients
with chronic pain undergo a full biopsychosocial pain assessment to determine patients’
treatment goals, and to identify significant psychological or behavioral factors that may
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moderate treatment outcomes (U.S. Department of Veterans Affairs, 2017). In-depth
assessments can be found on The University of lowa Csomay Center for Gerontological
Excellence website. This website also houses pain tools and resources that can be useful in
the care of nonverbal patients, an important challenge for nurses who care for patients with
dementia (University of lowa Csomay Center for Gerontological Excellence).

Second, our review highlights the promise of online pain assessment, especially with the
growth of electronic records in health care. One of the measures identified in this review,
i.e., the Pain Monitor, may reflect the future of pain management. The Pain Monitor is a
web-based app, designed to be accessible any time, allowing patients to record their acute
pain episodes. This tool may be particularly useful in the outpatient setting where it can be
employed to monitor temporal patterns of patients’ pain through the collection of
longitudinal data. As an online pain measure, this tool has the potential to facilitate patient-
provider communication that enhances clinical decision making about appropriate pain
treatment for the patient. Further, the tool’s platform may have potential to house clinical
decision support tools to deliver behavioral interventions (Meadows et al., 2018). Although
excluded from this review because the length of time to administer exceeded the established
ten-minute threshold, Pain Tracker (Langford et al., 2018) is an online pain assessment tool
that measures diverse domains of the pain experience and is completed prior to clinic visits.
The use of mobile-based tools like Pain Monitor and Pain Tracker may allow clinicians to
obtain comprehensive evaluations of pain in shorter amounts of time.

The variation in recall periods employed in the assessment tools also deserves comment.
Evidence supports that recall periods of one week are similar to daily recall period, whereas
recall periods of 2, 3, 4 weeks may result in less reliable symptom reporting (Mendoza et al.,
2017). Thus, the value of the loss of information from longer recall periods should be
considered when selecting a pain assessment tool for use in outpatient practices.
Nevertheless, the most important element in selecting a multidimensional pain measure is
that one tool is selected and used consistently over time.

Research Implications

In terms of research gaps, more work is needed to assess whether and to what degree patient
outcomes improve when multidimensional (vs. unidimensional) pain assessment tools are
routinely employed. Other potential research studies could evaluate whether implementation
of multidimensional tools in practice results in an increased use of non-pharmacological
therapies such as behavioral interventions like psychotherapy. In addition, future research
could also evaluate the feasibility and acceptability of multidimensional pain screening tools
in diverse patient samples receiving care in outpatient as well as inpatient settings. More
research is also needed to document that all of the identified tools are responsive to change
in salient patientreported outcomes over time. Lastly, future work should investigate the
utility of mobile-based multidimensional pain tools, such as the Pain Monitor, in clinical
practice. A recent consensus conference on the topic of mHealth use and pain in older adults
called for more research on the use of these tools in practice, how to enhance their use by
patients with chronic pain, and whether the tools can improve patient-provider
communication (Wethington et al., 2018).
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Strengths and Limitations

The strength of this systematic review is the thorough evaluation of the characteristics and
domains of the multidimensional pain tools described above. However, we recognize that
there may be other existing multidimensional pain measurement tools that we did not
capture using our search strategy. Accordingly, we view the eight tools highlighted in this
article as prototypes of multidimensional pain tools that can be used to assess pain in clinical
practice. The nature of our search excluded pain assessment tools such as the National
Institutes of Health (NIH) Patient Reported Outcomes Measurement Information System
(PROMIS) because it is comprised of five unidimensional item banks that when combined
can become a comprehensive multidimensional measure of chronic pain (Cella et al., 2010).
These item banks were excluded because they are designed for clinical research. In addition,
we acknowledge that in a busy outpatient clinical practice, even a 10-minute assessment may
be too time intensive. Having patients complete the assessment prior to the actual visit
(where results are then reviewed together) could help to address this particular barrier.
Finally, our search did not focus on multidimensional pain assessment tools designed for a
specific clinical setting or population, so we cannot recommend a specific tool for clinicians
to use. Providers should choose a tool based on what is most suitable to their practice.

Conclusions

Nurses are on the frontline of providing care for millions of adults who experience chronic
pain (Dahlhamer et al., 2018; Fishman et al., 2013; Herr et al., 2015). Thus, assessment of
patients in pain is a critical component of nursing practice. This systematic review identified
eight multidimensional pain assessment tools that may be used in ambulatory and acute care
settings. When considering whether to use one of the identified tools, the most important
feature is to select a tool that best fits with the nature of the clinical practice and to use the
tool consistently over time. The future of pain management may indeed be mobile-based
apps that include interactive features that enhance patient—provider communication and
shared decision-making. Accordingly, future research should include evaluations of the
efficacy of mobile-based multidimensional pain assessment tools to optimize pain
management in both ambulatory and acute care settings.
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Key practice points:
. Assessment of patients in pain is a critical component of nursing practice.

. Given the established limitations of using unidimensional pain measures,
clinicians and researchers’ focus has now turned toward the use of
multidimensional pain assessment tools.

. Our review identified eight multidimensional pain measurement tools that
nurses can use in ambulatory or acute care settings to capture patients’
experience of pain.

. The most important element in selecting a multidimensional pain measure,
though, is that one tool is selected that best fits the practice and is used
consistently over time.
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Records identified through
database searched and screened
for eligibility based on title and
abstract
n =656

Full-text articles assessed for
eligibility
n=34

Studies included in final
sample
n=8

Articles excluded
n=622

Articles excluded
n=26

Reasons for exclusion:
-Assessed pain specific to a body
part of pain type (n = 8)
-Tool measured constructs such as
pain beliefs or level of pain
acceptance but did not measure
any of the domains listed in Table
1(n=6)
-Unidimensional tool (n = 4)
-Inadequate information provided
about the tool to retain for analysis
(n=2)
-Not intended for use in clinical
setting (n=2)
-Time to administer tool exceeded
10 minutes (n=2)
-Described a model rather than a
tool (n=1)
-Instrument designed for
measurement of acute pain (n = 1)

Figure 1. Flow diagram of the study selection process.
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Table 3.

STROBE quality appraisal scores.

Quality Assessment Criteria

Number and % of Articles Meeting Each Criterion

Title/Abstract 8 (100%)
Introduction/Background/Rationale 8 (100%)
Objectives 8 (100%)
Methods/Study Design 5 (63%)
Setting 8 (100%)
Participants 6 (75%)
Variables 5 (63%)
Data Source/Measurement 8 (100%)
Bias 2 (25%)
Study Size 5 (63%)
Quantitative Variables 6 (75%)
Statistical Methods 6 (75%)
Results/Participants 6 (75%)
Descriptive Data 5 (63%)
Outcome Data 6 (75%)
Main Results 8 (100%)
Other Analyses 3 (38%)
Discussion/Key Results 7 (88%)
Limitations 7 (88%)
Interpretation 8 (100%)
Generalizability 6 (75%)
Funding/Conflict of Interest 6 (75%)
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