BM) Open

BMJ Open is committed to open peer review. As part of this commitment we make the peer review
history of every article we publish publicly available.

When an article is published we post the peer reviewers’ comments and the authors’ responses online.
We also post the versions of the paper that were used during peer review. These are the versions that
the peer review comments apply to.

The versions of the paper that follow are the versions that were submitted during the peer review
process. They are not the versions of record or the final published versions. They should not be cited or
distributed as the published version of this manuscript.

BMJ Open is an open access journal and the full, final, typeset and author-corrected version of record of
the manuscript is available on our site with no access controls, subscription charges or pay-per-view fees
(http://bmjopen.bmj.com).

If you have any questions on BMJ Open’s open peer review process please email
info.bmjopen@bmj.com

‘yBuAdod Ag palosloid 1senb Ag 20z ‘g [udy uo /wod fwg uadolwgy/:dny wouy papeojumoq *0zZ0Z Jequialdss 9T uo +Z£/£0-0202-uadolwa/9eTT 0T Se paysiignd 1s1y :uado rINg


http://bmjopen.bmj.com/
info.bmjopen@bmj.com
http://bmjopen.bmj.com/

BMJ Open

BM) Open

Risk-of-bias assessment of studies reporting prevalence

Journal:

BMJ Open

Manuscript ID

bmjopen-2020-037324

Article Type:

Original research

Date Submitted by the
Author:

29-Jan-2020

Complete List of Authors:

Glasgow, Matthew; The University of Auckland, Liggins Institute
Edlin, Richard; University of Auckland, Health Systems, School of
Population Health

Harding, Jane; University of Auckland Liggins Institute

Keywords:

HEALTH ECONOMICS, Health economics < HEALTH SERVICES
ADMINISTRATION & MANAGEMENT, STATISTICS & RESEARCH METHODS

SCHOLARONE™
Manuscripts

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘yBuAdod Ag palosloid 1senb Ag 20z ‘g [udy uo /wod fwg uadolwgy/:dny wouy papeojumoq *0zZ0Z Jequialdss 9T uo +Z£/£0-0202-uadolwa/9eTT 0T Se paysiignd 1s1y :uado rINg


http://bmjopen.bmj.com/

Page 1 of 28

oNOYTULT D WN =

BMJ Open

BM)

I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance
with the terms applicable for US Federal Government officers or employees acting as part of their official
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative
Commons licence — details of these licences and which Creative Commons licence will apply to this Work are set
out in our licence referred to above.

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, | confirm this Work has not been
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate
material already published. | confirm all authors consent to publication of this Work and authorise the granting
of this licence.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/
http://bmjopen.bmj.com/

oNOYTULT D WN =

10

11

12

13

14

15

16

17

18

19

BMJ Open

Risk-of-bias assessment of studies reporting prevalence

Matthew J Glasgow !, Richard Edlin #*, Jane E Harding !

' Liggins Institute, University of Auckland, Auckland, New Zealand

2 School of Population Health, University of Auckland, Auckland, New Zealand

* Corresponding author (e-mail: j.harding@auckland.ac.nz )

Financial support for this study was provided in part by a grant (Douglas Goodfellow
Medical Research Fellowship, grant number 1417003) from the Auckland Medical Research
Foundation. The funding agreement ensured the authors’ independence in study design, data
collection, data analysis, data interpretation, writing of the report, and the decision to submit
the paper for publication. The authors declare no conflicts of interest. Each author listed on
the manuscript has seen and approved the submission of this version of the manuscript and

takes full responsibility for the manuscript.

The authors declare no competing interests.

Word Count: 3610

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 28


http://bmjopen.bmj.com/

Page 3 of 28

oNOYTULT D WN =

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

BMJ Open

Abstract

Objectives: Within cost-effectiveness models, prevalence figures can inform transition
probabilities. The methodological quality of studies can inform the choice of prevalence
figures but no single obvious candidate tool exists for assessing quality of the observational
epidemiological studies for selecting prevalence estimates. We aimed to compare different
tools to assess the risk of bias of studies reporting prevalence, and develop and compare
possible numerical scoring systems using these tools to set a threshold for inclusion of reports

of prevalence in an economic analysis of neonatal hypoglycaemia.

Design: Assessments of bias from two tools (JBI Checklist for Prevalence Studies and a
modified version of ROBINS-I) were compared 18 studies relevant to a single setting
(neonatal hypoglycaemia). Inclusion of studies for use in a decision analysis model were

considered based on summary scores derived from these tools.

Results: Both tools were considered easy to use, with dispersed scores obtained. The
ROBINS-I scores were more skewed than the JBI scores, particularly at higher thresholds.
The studies selected for inclusion are generally the same using either tool. However, the JBI
tool is shorter and may be easier to interpret and apply to studies that do not involve a control
group, while the ROBINS-I tool assesses more methodological detail in studies that include a

control group.

Conclusion: Both tools performed well for systematically assessing studies that report on
outcome prevalence and provided similar discrimination of risk of bias between. This
convergent validity supports both tools for the purpose of assessing risk of bias and selecting

studies that report prevalence.
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Strengths and limitations of this study

e This study addresses a methodological task for which no single obvious candidate tool
exists.

e Assessments of candidate tools and approaches to use of the tools were undertaken
independently by the three authors.

e Convergent validity between the tools examined supports the use of either approach,
or derivations thereof, to guide the inclusion of prevalence reports in economic
modelling.

e Studies were assessed by each researcher using one tool immediately followed by the
other in a consistent order. For assessment items that are similar, responses to one tool

may therefore have influenced responses using the second tool.
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Introduction

The probability of an outcome occurring is a fundamental parameter required in the creation
of a decision analytic model. It represents the likelihood that patients in a cohort will move
from one health state to another in a decision tree or state transition model (e.g., Markov
model), and is thus often referred to as a transition probability. [1] When referring to clinical
outcomes, the transition probability is equivalent to the prevalence of that outcome in the

population represented in the model.

The evidence base from which model parameters are drawn often involves more than a single
data source, and developing the model may involve aggregation of this data. [2] The process
of deciding which values to use as the key inputs in a model, including the transition
probabilities, should be based on a systematic review of the literature, and a description of
this process should accompany the model, [3-5] with the use of a source and any translational
steps justified. [1, 4] The use of published studies as a source for transition probabilities

should have their validity transparently assessed by applying critical appraisal criteria. [4]

In 2016, Sterne et al observed that, in terms of assessing study validity, there has been a shift
in focus away from analysis of methodological quality to assessments of risk of bias, often in
a domain-oriented manner i.e., considering different domains of bias in turn. [6] The potential
for bias, and types of bias, in non-randomised studies may differ from those in randomised
studies. [7] A number of instruments for assessing the risk of bias in non-randomised studies
have been developed. [7] In 2003, Deeks et al identified six that were considered to have
utility for systematic reviews, although they noted that none had been formally validated. [7]
In 2007, Sanderson et al concluded that there was a lack of a single obvious candidate tool for
assessing quality of observational epidemiological studies. [8] They identified three domains

as being fundamental in assessing risk of bias (appropriate selection of patients, appropriate
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measurement of variables, and appropriate control of confounding), but noted that these were

present in only approximately half of the checklists that they evaluated. [§]

Subsequent to these systematic reviews, Sterne et al developed the ROBINS-I (“Risk Of Bias
In Non-randomised Studies - of Interventions”) tool to evaluate the risk of bias in studies that
do not use randomisation to allocate participants to comparison groups. [6] The ROBINS-I
includes a total of 7 bias domains: selection of comparison groups, confounding,
classification of interventions, deviations from intended interventions, missing data,
measurement of outcomes, and selection of the reported result. These domains can be further
compartmentalised into pre-intervention (confounding and participant selection), intervention
(classification of interventions), and post-intervention (the remainder) categories. [6] The
ROBINS-I assesses risk of bias using an absolute scale, as distinct to the approach commonly
used by other similar tools of comparing against a theoretical, perfect observational study or a
high quality randomised trial. [9] ROBINS-I was constructed with an objective of allowing
the risk-of-bias assessment to determine the degree to which the rating of a study is
downgraded. [6] This would facilitate comparison between ratings of randomised trials and
ratings of non-randomised studies when using the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) system. If we consider the intervention to be an
exposure (e.g., the occurrence of neonatal hypoglycaemia), the ROBINS-I provides a
systematic approach that can assess a non-interventional observational study for risk of bias

within the seven specified domains.

In 2015, Munn et al observed a lack of guidance for authors undertaking systematic reviews
of observational epidemiological studies, including those reporting prevalence or incidence
information. [10] That absence of guidance included the lack of a standard method for
conducting critical appraisals of the studies used in systematic reviews of prevalence data.
[11] The same authors also observed a significant increase in the volume of systematic

5
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reviews being performed and published that focused on questions of prevalence. [11] This
combination of factors led to the establishment of a working group, composed of researchers
from the Joanna Briggs Institute (JBI, University of Adelaide, Australia), to create guidance
for conducting systematic reviews of studies reporting incidence and prevalence parameters.
[10] This guidance has been published as a checklist with supporting explanatory
information. [12] When applied to prevalence studies, reported risks of bias in the JBI tool

cover a similar array of concepts to the ROBINS-I tool.

The ROBINS-I and JBI tools were selected for comparison in this study in light of the
conclusions by Sanderson et al in their comprehensive 2007 systematic review that, despite
the existence at that time of 86 candidate tools developed to assess the quality of evidence
from observational epidemiological studies, none could be recommended as a single ideal
candidate. [8] Both the ROBINS-I and JBI tools were developed subsequent to that review,
and address a number of the recommendations from Sanderson et al, particularly those

relating to rigour in their development, and appropriate coverage of key domains.

The ROBINS-I domain pertaining to bias in ascertainment of exposures is notably lacking
from the JBI tool, which was not designed with the explicit intent of assessing reports of
prevalence after a nominated exposure. It does not explicitly inquire about such concepts as
whether exposure was measured prior to determination of outcome; whether exposure
measures were defined, reliable, and consistently applied; whether different levels of
exposure were considered; or whether the exposure was assessed more than once over time.
The JBI tool also does not explicitly address bias in reporting of results, particularly the
implications of performing multiple measurements or analyses of the exposure-outcome

relationship.
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Conversely, although the ROBINS-I tool does assess a number of concepts related to
measurement of the outcomes, it does not explicitly examine the validity of outcome
ascertainment, and it does not downgrade on the basis of sample size alone. Further, the
ROBINS-I tool contains a series of assessment items examining the appropriateness of

methods for selecting a control group; a topic not included in the JBI tool.

Differences in prevalence for the same or similar outcomes vary for a number of reasons,
including methodological differences, differences in definitions of the outcomes, and
differences in the populations being examined. We wished to select published reports of
prevalence of outcomes of neonatal hypoglycaemia for use in a decision analytic model for
an economic analysis. A wide range of prevalence figures have been reported for these
outcomes, in part because of inconsistencies in the definition of neonatal hypoglycaemia,
particularly the blood glucose concentration threshold used to diagnose asymptomatic cases,
changes in that definition over time, and differences in approaches to screen for and identify
the condition. The blood glucose concentration threshold for diagnosing neonatal
hypoglycaemia has ranged from, 20 mg/100mL (1.11 mmol/L) [13] in earlier studies to 2.6
mmol/L [14], and has variably included additional criteria such as a requirement for low

results on consecutive measurements.

In economic analyses, each prevalence parameter needs to be informed by the available
information even if the underlying quality of information is of poor quality. This means that
the question becomes how to decide which sources of information to include and not include
for each outcome, rather than determining a single inclusion threshold across all studies. We
first undertook this study to examine the use of risk-of-bias assessments to assist with these

decisions.
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Objective

We aimed to 1) undertake a comparison of different tools to assess the risk of bias of studies
reporting prevalence for use as data sources for economic analyses, and 2) develop and

compare possible numerical scoring systems using these tools to set a threshold for inclusion
of reports of prevalence in an economic analysis, using the example of outcomes of neonatal

hypoglycaemia.

Methods

Both the Risk of Bias in Non-Randomized Studies of Interventions (ROBINS-I) tool [6] and
the Joanna Briggs Institute Checklist for Prevalence Studies [12] were selected for initial
assessment. We chose these two tools based on their applicability to observational studies
and/or studies reporting prevalence, consistency with the GRADE approach to assessment of
uncertainty, and advice from local researchers familiar with candidate instruments. A
modified version of the ROBINS-I tool was pre-formatted into a spreadsheet for ease of use
by assessors. The ROBINS-I assessment item pertaining to the bias domain of deviations
from intended interventions was excluded as the topic of interest was an exposure at a point
in time rather than an intervention over time. Instead, we added three assessment items
pertaining to the domain of study design (clarity of the statement of objective, inclusion of
sample size justification or similar, inclusion of an unexposed group) and three pertaining to
external validity (specification of the study population, relevance of the cohort to the target
population, and drop-out rate). For each domain the overall bias was summarised as high,

low, or uncertain.

From the pool of non-randomised studies that reported, or allowed the calculation of,

prevalence of outcomes of neonatal hypoglycaemia, three were initially selected covering a
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range of methodologies and study population sizes. [15-17] Each focused on a single

outcome.

Both assessment tools were used independently by three researchers to assess all three

studies. Completed assessments were tabulated and compared, and differences were

discussed and reconciled. In each instance, discussion about the reasons for discrepant

assessment elements resulted in a consensus between researchers. A further 18 studies [18-

35] reporting prevalence of outcomes after neonatal hypoglycaemia were then each assessed

by combinations of two of the three researchers using both tools.

Three summary scores were formed to facilitate further comparison between studies

(Supplementary Table 1).

1.

Count Score(s): sums of responses in each column. That is, the total number of responses
indicating low risk of bias, and the total number of responses indicating high risk of bias.
Two separate values are thus generated. For the sum of responses indicating low risk of
bias, a higher score represents a low risk of bias; for the sum of responses indicating a
high risk of bias, a higher score represents a high risk of bias. These are presented as a
percentage of the total value possible on the tool. (Note that the total number of questions,
and therefore the maximum total value, is 12 on the modified ROBINS-I tool and 9 on the
JBI tool).

Composite Score: calculated by subtracting the total number of responses indicating high
risk of bias from the total number of responses indicating low risk of bias. A higher score
represents a lower risk of bias. Negative values are possible for studies that score a
greater number of high risk of bias elements/domains than low risk of bias elements. This

is presented as a percentage of the total value possible on the tool.
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3. Applicable Score: conversion of the Composite Score into a percentage by dividing the
Composite Score by the maximum score possible after subtracting any “not applicable”
responses. A higher score represents a lower risk of bias. Negative values are also

possible using this approach.

All three scores have a maximum value of 100%. Excluding “not applicable” responses in the
Applicable Score is intended to more accurately reflect which elements of the tool are

relevant to the study being assessed.

Patient and public involvement

This work is a research methods paper, and as such was undertaken without patient

involvement.

Results

Ease of use and assessor agreement for initial three studies

All three researchers reported that the assessment tools and spreadsheets were generally easy
to use, and that, because of the structural and content similarities between the two tools,
assessment using both tools did not result in a large increase in time required compared to
assessment using a single tool. However, since the JBI tool includes fewer assessment items

it may have a modest time advantage over the ROBINS-I tool.

For the initial individual assessments there was not unanimous inter-assessor agreement.
However, for the ROBINS-I tool, the only field for which a discrepancy was consistently
reported across all three studies was that relating to bias due to missing data. For the JBI tool,
no fields were found for which a discrepancy was consistently reported across all studies

(Supplementary Table 2).

10
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Disagreements were predominantly where one or more researchers responded with

“unknown” or “not applicable” responses while other researchers allocated a high or low risk

of bias in that field (“applicability classification conflict”). There were few discrepancies

where a single researcher classified a field as high risk of bias and others classified it as low

risk of bias, or vice versa (“high-low conflict”). The number of high-low conflicts with the

JBI tool were fewer than with the ROBINS-I tool (Supplementary Table 2).

Assessment tool scores and agreement

When used by combinations of two researchers to assess 40 study-outcome combinations

(hereafter “assessments”) from the 18 studies, both the ROBINS-I and JBI tools resulted in a

wide distribution of scores for each outcome (Figures 1 and 2), potentially allowing selection

of studies for inclusion at a wide range of thresholds. The distribution of scores with the

ROBINS-I tool was generally skewed slightly higher than the distribution of scores with the

JBI tool.

Using the Count Scores, the difference between the two tools in the number of studies

selected for inclusion or exclusion varies with the threshold in a non-linear manner (Table 1).

For lower thresholds (e.g., 25%), there is greater difference between the two tools than for

higher thresholds (e.g., 50%, 75%), with more studies being included using ROBINS-I than

with JBI at the lower thresholds.

Page 12 of 28

Scoring 1. Count Score, 2. Composite Score 3. Applicable Score
system: Positive
Studies Threshold: | 25% | 50% | 75% |25% |50% | 75% |25% |50% |75%
included
All assessment | ROBINS-I | 33 22 12 21 18 11 21 18 11
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types JBI 23 19 14 20 19 13 20 19 13
(of 40
assessments)
Learning ROBINS-I | 12 9 4 8 6 3 8 6 3
disabilities (of | JBI 9 7 5 7 7 4 7 7 4
13
assessments)
Severe ROBINS-I | 4 4 2 4 4 2 4 4 2
learning JBI 4 4 3 4 4 3 4 4 3
disabilities
(of 4
assessments)
Cerebral palsy | ROBINS-I | 6 4 2 4 4 2 4 4 2
(of 7 JBI 4 4 2 4 4 2 4 4 2
assessments)
Epilepsy; ROBINS-I | 7 4 3 4 3 3 4 3 3
seizures JBI 4 3 3 3 3 3 3 3 3
(of 8
assessments)
Vision ROBINS-I | 4 1 1 1 1 1 1 1 1
disorders; JBI 2 1 1 2 1 1 2 1 1
blindness
(of 8
assessments)

Table 1: Number of studies selected for inclusion when assessing different outcomes using three different scoring
systems of the ROBINS-I and JBI tools at different thresholds

12
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Using the Composite or the Applicable Scores, the ROBINS-I and JBI tool resulted in very
similar numbers of studies included (Table 1). If 50% was used as the cut-off threshold for
inclusion or exclusion of studies based on their risk of bias, both tools would give the same
results using the Applicable Score (Figure 3). The level of agreement fell (i.e., some studies

would be included using one tool but not the other) with either higher or lower cut-off

thresholds.

Notable outliers where the scores were very different using the two tools (Figure 3) were one
study(30) on the outcomes of learning disabilities and epilepsy (ROBINS-I Applicable Score
42%, JBI Applicable Score 0%) and one study(32) on epilepsy and vision disorders
(ROBINS-I Applicable Score 18%, JBI Applicable Score -56%). Both of these studies have
low numbers of subjects (39 and 45 cases respectively). For both studies, items relating to
bias due to confounding were graded as being at high risk of bias when using the ROBINS-I
tool, but a low risk of bias using the JBI tool. These differences related to scoring of bias in
selection of comparison groups and in measurement of outcomes. For the selection of
comparison groups, the ROBINS-I tool items were scored as uncertain or not applicable, but
the JBI tool items were scored as high risk of bias. For the measurement of outcomes, the
ROBINS-I tool items were scored as low risk of bias, while the JBI tool items were scored as

uncertain.

Discussion

Both of the domain-based assessment tools we considered performed well for systematically
assessing studies that report on outcome prevalence and provided similar discrimination
between studies with higher and lower risk of bias. Although the selection of a threshold for

inclusion or exclusion of prevalence studies is subjective, the application of a standardised

13
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risk of bias assessment before selecting a threshold does allow discrimination between the

upper and lower ranges of risk of bias among the candidate studies.

Although presented with different wording, the component questions of the ROBINS-I and
JBI assessment tools include variations on the same concepts, and overlap in a number of
domains. Both tools address overall applicability, selection, and description of the study
population(s), reporting and appropriateness of sample size and statistical analyses, risk of

bias due to measurement of outcomes, and the response rate/missing data.

Both assessment tools were perceived as being simple to use, with a minimal learning curve.
Numerically, the ROBINS-I tool (both original and modified) includes more components that
need to be considered to complete the domain-level assessments and covers greater breadth
of potential bias domains. The JBI tool, however, was designed to specifically critique studies

including reports of prevalence, and its component items may be more focussed on this goal.

Although neither tool is designed to output a numeric score, both tools gave similar results
using any of the three different scoring systems that we devised to determine whether
particular studies should be included or excluded from use in estimating prevalence of an
outcome, particularly at higher thresholds. The distributions of scores were wide enough with
both tools to allow selection for inclusion at a number of different thresholds. This
convergent validity supports both tools for the purpose of assessing risk of bias and selecting
studies that report prevalence. The selection of a specific threshold may be based on the
number of applicable studies available or the relative or absolute number needed for

inclusion.

The two studies assessed as having very different scores using the two tools had low
population numbers, which the JBI tool penalises to a greater extent that ROBINS-I, and both

included “unclear”/”unknown” responses in their JBI assessments, which reduces the

14
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denominator in the Applicable Score calculation, thus increasing the impact of the remaining
assessment items on the score calculation. The specific differences between the ROBINS-I
and JBI tools that accounted for the different scores were 1) those related to data being
gathered from both a sample and control and the potential for confounding due to patient
characteristics (covered in ROBINS-I) as compared to measuring outcomes in a sample
population only (JBI), and ii) those related to blinding of outcome assessors (covered only in
ROBINS-I). Scores are therefore lower using the ROBINS-I tool for reports of prevalence in
studies that measure outcomes in an exposure population, but not a non-exposed control
group, and studies in which the assessor is not blind to the exposure. Such blinding may not

be practical in many of the studies in which outcome prevalences are reported.

These differences between tools are likely to be more important where a lower threshold for
inclusion is used, either because most available studies are at higher risk of bias, or there are
few studies available reporting a particular outcome. The JBI tool may be easier to interpret
and apply to studies where a control group is not present, whereas the ROBINS-I tool
addresses a slightly wider range of parameters related to overall methodological quality when
assessing studies that compare the rates of outcomes between an exposure group and a

control population.

Limitations

Conversion of the tools to numeric scores does not apply any differential weighting to the

assessment domains. Arguably, this may result in inclusion of some studies with severe bias
in a critical domain or exclusion of studies with bias in domains that the researcher considers
less critical for the purposes of the planned economic analysis. However, forming a numeric

score does not preclude researchers also using qualitative assessments before making a final
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decision. Where many potential data sources exist, risk of bias tools may supplement such

judgements by suggesting an initial ordering of candidate studies.

We utilised published risk-of bias assessment tools; one modified and one unmodified.
Although we did not assess the impact of our modifications of the ROBINS-I tool, addition of
methodological domains not present in the original versions may be useful for other
researchers to including domains deemed relevant for the purpose of a planned economic

analysis.

In assessing these tools, studies were assessed by each researcher using one tool immediately
followed by the other in a consistent order. For assessment items that are similar, responses to

one tool may therefore have influenced responses using the second tool.

Summary

Either the ROBINS-I or JBI risk-of-bias assessment tools can be used to select observational
studies reporting prevalence for inclusion in an economic analysis. The results of the risk-of-
bias assessments can be converted into numerical scores, and thresholds for inclusion can be
selected at an appropriate level to include more or fewer studies as required. Particularly at
higher thresholds, the studies selected for inclusion are generally the same using either tool.
However, the JBI tool is slightly shorter and may be easier to interpret and apply to studies
that do not involve a control group, but the ROBINS-I tool assesses more methodological

detail particularly in studies that include a control group.
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429  Figure captions

430  Figure 1. Distribution of applicable scores for different outcomes using the ROBINS-I tool.
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? 431  Figure 2. Distribution of applicable scores for different outcomes using the JBI tool.

12432 Figure 3. Agreement Between Applicable Scores for Assessment of Different Studies and

15 433 Outcomes using ROBINS-I and JBI Tools
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Supplementary table captions

Supplementary Table 1. Example of scoring system calculations.

Supplementary Table 2. Initial inter-assessor discrepancies using each assessment tool.
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Score calculation Low risk of High risk of | Uncertain Not
method bias bias applicable
Item 1 X

Item 2 X

Item 3 X

Item 4 X

Item 5 X

Item 6 X

Item 7 X
Item 8 X

Item 9 X

Item 10 X

Item 11 X

Item 12 X

TOTALS 6 2 3 1

1. Count Scores

Positive: 6/12 = 50%
Negative: 2/12 = 17%

2. Composite Score

(6-2)/12 = 33%

3. Applicable Score

(6-2)/(12-1) = 36%

Supplementary Table 1: Example of scoring system calculations
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Assessment tool ROBINS-I | JBI | Total

Study Number of conflicts between 2 or more assessors

Applicability classification conflict

Caksen et al 10 6 16
2011[15]

oNOYTULT D WN =

9 Kaiser et al 2015[16] | 2 2 2

Razaz et al 2017[17] | 5 5 10

12 High-low conflicts
13 Caksen et al 2 1 3
14 2011[15]

15 Kaiser et al 2015[16] | 1 0 1

16 Razaz et al 2017[17] | 1 0 1

18 Supplementary Table 1: Initial inter-assessor discrepancies using each assessment tool
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Abstract

Objectives: Within cost-effectiveness models, prevalence figures can inform transition
probabilities. The methodological quality of studies can inform the choice of prevalence
figures but no single obvious candidate tool exists for assessing quality of the observational
epidemiological studies for selecting prevalence estimates. We aimed to compare different
tools to assess the risk of bias of studies reporting prevalence, and develop and compare
possible numerical scoring systems using these tools to set a threshold for inclusion of reports

of prevalence in an economic analysis of neonatal hypoglycaemia.

Design: Assessments of bias using two tools (JBI Checklist for Prevalence Studies and a
modified version of ROBINS-I) were compared for 18 studies relevant to a single setting
(neonatal hypoglycaemia). Inclusion of studies for use in a decision analysis model were

considered based on summary scores derived from these tools.

Results: Both tools were considered easy to use and produced dispersed scores for each of the
40 study-outcome combinations. The modified ROBINS-I scores were more skewed than the
JBI scores, particularly at higher thresholds. The studies selected for inclusion are generally
the same using either tool; if 50% was used as the cut-off threshold using the Applicable
Score both tools would yield the same results. However, the JBI tool is shorter and may be
easier to interpret and apply to studies that do not involve a control group, while the modified

ROBINS-I tool assesses more methodological detail in studies that include a control group.

Conclusion: Both tools performed well for systematically assessing studies that report on
outcome prevalence and provided similar discrimination between studies for risk of bias. This
convergent validity supports use of both tools for the purpose of assessing risk of bias and

selecting studies that report prevalence for inclusion in economic analyses.
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45 Strengths and limitations of this study

46 e This study addresses a methodological task for which no single obvious candidate tool

oNOYTULT D WN =

9 47 exists.

48 e Assessments of candidate tools and approaches to use of the tools were undertaken

14 49 independently by the three authors.

16 50 e Convergent validity between the tools examined supports the use of either approach to
51 guide the inclusion of prevalence reports in economic modelling.

21 52 e Studies were assessed by each researcher using one tool immediately followed by the
23 53 other in a consistent order. For assessment items that are similar, responses to one tool

54 may therefore have influenced responses using the second tool.
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Introduction

The probability of an outcome occurring is a fundamental parameter required in the creation
of a decision analytic model. It represents the likelihood that patients in a cohort will move
from one health state to another in a decision tree or state transition model (e.g., Markov
model), and is thus often referred to as a transition probability. [1] When referring to clinical
outcomes, the transition probability is equivalent to the prevalence of that outcome in the

population represented in the model.

The evidence base from which model parameters are drawn often involves more than a single
data source, and developing the model may involve aggregation of this data. [2] The process
of deciding which values to use as the key inputs in a model, including the transition
probabilities, should be based on a systematic review of the literature, and a description of
this process should accompany the model, [3-5] with the use of a source and any translational
steps justified. [1, 4] The use of published studies as a source for transition probabilities

should have their validity transparently assessed by applying critical appraisal criteria. [4]

In 2016, Sterne et al observed that, in terms of assessing study validity, there has been a shift
in focus away from analysis of methodological quality to assessments of risk of bias, often in
a domain-oriented manner i.e., considering different domains of bias in turn. [6] The potential
for bias and types of bias in non-randomised studies may differ from those in randomised
studies. [7] A number of instruments have been developed for assessing the risk of bias in
non-randomised studies. [7] In 2003, Deeks et al identified six that were considered to have
utility for systematic reviews, although they noted that none had been formally validated. [7]
In 2007, Sanderson et al concluded that there was a lack of a single obvious candidate tool for
assessing quality of observational epidemiological studies. [8] They identified three domains

as being fundamental in assessing risk of bias (appropriate selection of patients, appropriate
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measurement of variables, and appropriate control of confounding), but noted that these were

present in only approximately half of the checklists that they evaluated. [§]

Subsequent to these systematic reviews, Sterne et al developed the ROBINS-I (“Risk Of Bias
In Non-randomised Studies - of Interventions”) tool to evaluate the risk of bias in studies that
do not use randomisation to allocate participants to comparison groups. [6] The ROBINS-I
includes a total of 7 bias domains: selection of comparison groups, confounding,
classification of interventions, deviations from intended interventions, missing data,
measurement of outcomes, and selection of the reported result. These domains can be further
compartmentalised into pre-intervention (confounding and participant selection), intervention
(classification of interventions), and post-intervention (the remainder) categories. [6] The
ROBINS-I assesses risk of bias using an absolute scale, as distinct to the approach commonly
used by other similar tools of comparing against a theoretical, perfect observational study or a
high quality randomised trial. [9] ROBINS-I was constructed with an objective of allowing
the risk-of-bias assessment to determine the degree to which the rating of a study is
downgraded. [6] This would facilitate comparison between ratings of randomised trials and
ratings of non-randomised studies when using the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) system. If we consider the intervention to be an
exposure (e.g., the occurrence of neonatal hypoglycaemia), the ROBINS-I provides a
systematic approach that can assess a non-interventional observational study for risk of bias

within the seven specified domains.

In 2015, Munn et al observed a lack of guidance for authors undertaking systematic reviews
of observational epidemiological studies, including those reporting prevalence or incidence
information. [10] That absence of guidance included the lack of a standard method for
conducting critical appraisals of the studies used in systematic reviews of prevalence data.
[11] The same authors also observed a significant increase in the volume of systematic

6
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reviews being performed and published that focused on questions of prevalence. [11] This
combination of factors led to the establishment of a working group, composed of researchers
from the Joanna Briggs Institute (JBI, University of Adelaide, Australia), to create guidance
for conducting systematic reviews of studies reporting incidence and prevalence parameters.
[10] This guidance has been published as a checklist with supporting explanatory
information. [12] When applied to prevalence studies, reported risks of bias in the JBI tool

cover an array of concepts similar to those in the ROBINS-I tool.

The ROBINS-I and JBI tools were selected for comparison in this study in light of the
conclusions by Sanderson et al in their comprehensive 2007 systematic review that, despite
the existence at that time of 86 candidate tools developed to assess the quality of evidence
from observational epidemiological studies, none could be recommended as a single ideal
candidate. [8] Both the ROBINS-I and JBI tools were developed subsequent to that review,
and address a number of the recommendations from Sanderson et al, particularly those

relating to rigour in their development and appropriate coverage of key domains.

The ROBINS-I domain pertaining to bias in ascertainment of exposures is notably lacking
from the JBI tool, which was not designed with the explicit intent of assessing reports of
prevalence after a nominated exposure. It does not explicitly inquire about such concepts as
whether exposure was measured prior to determination of outcome; whether exposure
measures were defined, reliable, and consistently applied; whether different levels of
exposure were considered; or whether the exposure was assessed more than once over time.
The JBI tool also does not explicitly address bias in reporting of results, particularly the
implications of performing multiple measurements or analyses of the exposure-outcome

relationship.
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Conversely, although the ROBINS-I tool does assess a number of concepts related to
measurement of the outcomes, it does not explicitly examine the validity of outcome
ascertainment, and it does not downgrade on the basis of sample size alone. Further, the
ROBINS-I tool contains a series of assessment items examining the appropriateness of

methods for selecting a control group; a topic not included in the JBI tool.

Differences in prevalence for the same or similar outcomes vary for a number of reasons,
including methodological differences, differences in definitions of the outcomes, and
differences in the populations being examined. We wished to select published reports of
prevalence of outcomes of neonatal hypoglycaemia for use in a decision analytic model for
an economic analysis. A wide range of prevalence figures have been reported for these
outcomes, in part because of inconsistencies in the definition of neonatal hypoglycaemia,
particularly the blood glucose concentration threshold used to diagnose asymptomatic cases,
changes in that definition over time, and differences in approaches to screen for and identify
the condition. The blood glucose concentration threshold for diagnosing neonatal
hypoglycaemia has ranged from, 20 mg/100mL (1.11 mmol/L) [13] in earlier studies to 2.6
mmol/L [14], and has variably included additional criteria such as a requirement for low

results on consecutive measurements.

In economic analyses, each prevalence parameter needs to be informed by the available
information even if the underlying quality of information is of poor quality. This means that
the question becomes how to decide which sources of information to include and not include
for each outcome, rather than determining a single inclusion threshold across all studies. We
first undertook this study to examine the use of risk-of-bias assessments to assist with these

decisions.
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Objective

We aimed to 1) undertake a comparison of different tools to assess the risk of bias of studies
reporting prevalence for use as data sources for economic analyses, and 2) develop and

compare possible numerical scoring systems using these tools to set a threshold for inclusion
of reports of prevalence in an economic analysis, using the example of outcomes of neonatal

hypoglycaemia.

Methods

Both the Risk of Bias in Non-Randomized Studies of Interventions (ROBINS-I) tool [6] and
the Joanna Briggs Institute Checklist for Prevalence Studies [12] were selected for initial
assessment. We chose these two tools based on their applicability to observational studies
and/or studies reporting prevalence, consistency with the GRADE approach to assessment of
uncertainty, and advice from local researchers familiar with candidate instruments. A
modified version of the ROBINS-I tool was pre-formatted into a spreadsheet for ease of use
by assessors. The ROBINS-I assessment item pertaining to the bias domain of deviations
from intended interventions was excluded as the topic of interest was an exposure at a point
in time rather than an intervention over time. Instead, we added three assessment items
pertaining to the domain of study design (clarity of the statement of objective, inclusion of
sample size justification or similar, inclusion of an unexposed group) and three pertaining to
external validity (specification of the study population, relevance of the cohort to the target
population, and drop-out rate) (Supplementary Table 1). For each domain the overall bias

was summarised as high, low, or uncertain.

From the pool of non-randomised studies that reported, or allowed the calculation of,
prevalence of outcomes of neonatal hypoglycaemia, we selected three that covered a range of

methodologies and study population sizes and focused on a single outcome. [15-17] All three
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researchers assessed these three studies using both assessment tools, discussed discrepancies

and reached consensus on how the questions should be interpreted. A further 18 studies [18-

35] reporting prevalence of outcomes after neonatal hypoglycaemia were then each assessed

by combinations of two of the three researchers using both tools.

Three summary scores were formed to facilitate further comparison between studies

(Supplementary Table 2).

1.

10

Count Score(s): sums of responses in each column. That is, the total number of responses
indicating low risk of bias, and the total number of responses indicating high risk of bias.
Two separate values are thus generated. For the sum of responses indicating low risk of
bias, a higher score represents a low risk of bias; for the sum of responses indicating a
high risk of bias, a higher score represents a high risk of bias. These are presented as a
percentage of the total value possible on the tool. (Note that the total number of questions,
and therefore the maximum total value, is 12 on the modified ROBINS-I tool and 9 on the
JBI tool).

Composite Score: calculated by subtracting the total number of responses indicating high
risk of bias from the total number of responses indicating low risk of bias. A higher score
represents a lower risk of bias. Negative values are possible for studies that score a
greater number of high risk of bias elements/domains than low risk of bias elements. This
is presented as a percentage of the total value possible on the tool.

Applicable Score: conversion of the Composite Score into a percentage by dividing the
Composite Score by the maximum score possible after subtracting any “not applicable”
responses. A higher score represents a lower risk of bias. Negative values are also

possible using this approach.
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All three scores have a maximum value of 100%. Excluding “not applicable” responses in the
Applicable Score is intended to more accurately reflect which elements of the tool are

relevant to the study being assessed.

Patient and public involvement

This work is a research methods paper, and as such was undertaken without patient

involvement.

Results

Ease of use and assessor agreement for initial three studies

All three researchers reported that the assessment tools and spreadsheets were generally easy
to use, and that, because of the structural and content similarities between the two tools
(Supplementary Table 1), assessment using both tools did not result in a large increase in
time required compared to assessment using a single tool. However, since the JBI tool
includes fewer assessment items it may have a modest time advantage over the modified

ROBINS-I tool.

After the initial training assessment of 3 studies, chance corrected AC1 agreement, a more
valid measure of inter-rater reliability than the Kappa statistic[36] between the two assessors
ranged from 0.51 (95% CI 0.18, 0.84) to 0.93 (95% C1 0.81, 1.00) for the modified ROBINS-
I'and 0.39 (95% CI 0.06, 0.71) to 0.79 (95% CI 0.56, 1) for the JBI tool. There were no
consistent patterns in the assessment fields for which scores were discrepant across the 12
modified ROBINS-I or 9 JBI domains from 18 studies. All discrepancies were resolved by

discussion before inclusion in subsequent evaluation.

11

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 33


http://bmjopen.bmj.com/

Page 13 of 33 BMJ Open

219 Assessment tool scores and agreement

220  When used by combinations of two researchers to assess 40 study-outcome combinations
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9 221  (hereafter “assessments”) from the 18 studies, both the modified ROBINS-I and JBI tools
11 222 resulted in a wide distribution of scores for each outcome (Figures 1 and 2), potentially
13223 allowing selection of studies for inclusion at a wide range of thresholds. The distribution of
16 224  scores with the modified ROBINS-I tool was generally skewed slightly higher than the

18 225 distribution of scores with the JBI tool.

21 226  Using the Count Scores, the difference between the two tools in the number of studies

23 227  selected for inclusion or exclusion varies with the threshold in a non-linear manner (Table 1).
25 228 For lower thresholds (e.g., 25%), there is greater difference between the two tools than for

28 229  higher thresholds (e.g., 50%, 75%), with more studies being included using the modified

30 230  ROBINS-I than using the JBI at the lower thresholds.

33 Scoring 1. Count Score, 2. Composite Score 3. Applicable Score

system: Positive

38 Studies Threshold: | 25% | 50% | 75% |25% |50% |75% |25% |50% |75%

40 included

All assessment | ROBINS-I | 33 22 12 21 18 11 21 18 11

45 types JBI 23 19 14 20 19 13 20 19 13
47 (of 40

49 assessments)

55 Learning ROBINS-I | 12 9 4 8 6 3 8 6 3

54 disabilities (of | JBI 9 7 5 7 7 4 7 7 4
56 13

assessments)
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Severe
learning
disabilities
(of 4

assessments)

ROBINS-I

JBI

Cerebral palsy

(of 7

assessments)

ROBINS-I

JBI

Epilepsy;
seizures

(of 8

assessments)

ROBINS-I

JBI

Vision
disorders;
blindness
(of 8

assessments)

ROBINS-I

JBI

Table 1: Number of studies selected for inclusion when assessing different outcomes using three different scoring

systems of the ROBINS-I and JBI tools at different thresholds

Using the Composite or the Applicable Scores, the modified ROBINS-I and JBI tool each
resulted in very similar numbers of studies included (Table 1). If 50% was used as the cut-off
threshold for inclusion or exclusion of studies based on their risk of bias, both tools would
give the same results using the Applicable Score (Figure 3). The level of agreement fell (i.e.,

some studies would be included using one tool but not the other) with either higher or lower

cut-off thresholds.
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Notable outliers where the scores were very different using the two tools (Figure 3) were one
study(30) on the outcomes of learning disabilities and epilepsy (modified ROBINS-I
Applicable Score 42%, JBI Applicable Score 0%) and one study(32) on epilepsy and vision
disorders (modified ROBINS-I Applicable Score 18%, JBI Applicable Score -56%). Both of
these studies have low numbers of subjects (39 and 45 cases respectively). For both studies,
items relating to bias due to confounding were graded as being at high risk of bias when
using the modified ROBINS-I tool, but a low risk of bias using the JBI tool. These
differences related to scoring of bias in selection of comparison groups and in measurement
of outcomes. For the selection of comparison groups, the modified ROBINS-I tool items
were scored as uncertain or not applicable, but the JBI tool items were scored as high risk of
bias. For the measurement of outcomes, the modified ROBINS-I tool items were scored as

low risk of bias, while the JBI tool items were scored as uncertain.

Discussion

Both of the domain-based assessment tools we considered performed well for systematically
assessing studies that report on outcome prevalence and provided similar discrimination
between studies with higher and lower risk of bias. Although the selection of a threshold for
inclusion or exclusion of prevalence studies is subjective, the application of a standardised
risk of bias assessment before selecting a threshold does allow discrimination between the

upper and lower ranges of risk of bias among the candidate studies.

Although presented with different wording, the component questions of the modified
ROBINS-I and JBI assessment tools include variations on the same concepts, and overlap in
a number of domains. Both tools address overall applicability, selection, and description of
the study population(s), reporting and appropriateness of sample size and statistical analyses,

risk of bias due to measurement of outcomes, and the response rate/missing data.
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Both assessment tools were perceived as being simple to use, with a minimal learning curve;
after an initial set of training assessments, agreement between assessors was high and
unanimity was readily reached with brief discussion where required. Numerically, the
ROBINS-I tool (both original and modified) includes more components that need to be
considered to complete the domain-level assessments and covers greater breadth of potential
bias domains. The JBI tool, however, was designed to specifically critique studies including

reports of prevalence, and its component items may be more focussed on this goal.

Although neither tool is designed to output a numeric score, both tools gave similar results
using any of the three different scoring systems that we devised to determine whether
particular studies should be included or excluded from use in estimating prevalence of an
outcome, particularly at higher thresholds. The distributions of scores were wide enough with
both tools to allow selection for inclusion at a number of different thresholds, or to stratify
studies into different levels of risk-of-bias as a component of consideration for inclusion. This
convergent validity supports both tools for the purpose of assessing risk of bias and selecting
studies that report prevalence. The selection of a specific threshold may be based on the
number of applicable studies available or the relative or absolute number needed for

inclusion.

The two studies assessed as having very different scores using the two tools had low
population numbers, which the JBI tool penalises to a greater extent than the modified
ROBINS-I, and both included “unclear”/’unknown” responses in their JBI assessments,
which reduces the denominator in the Applicable Score calculation, thus increasing the
impact of the remaining assessment items on the score calculation. The specific differences
between the modified ROBINS-I and JBI tools that accounted for the different scores were 1)
those related to data being gathered from both a sample and control and the potential for
confounding due to patient characteristics (covered in modified ROBINS-I) as compared to

15
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measuring outcomes in a sample population only (JBI), and ii) those related to blinding of
outcome assessors (covered only in modified ROBINS-I). Scores are therefore lower using
the modified ROBINS-I tool for reports of prevalence in studies that measure outcomes in an
exposure population, but not a non-exposed control group, and studies in which the assessor
is not blind to the exposure. Such blinding may not be practical in many of the studies in

which outcome prevalences are reported.

These differences between tools are likely to be more important where a lower threshold for
inclusion is used, either because most available studies are at higher risk of bias, or there are
few studies available reporting a particular outcome. The JBI tool may be easier to interpret
and apply to studies where a control group is not present, whereas the modified ROBINS-I

tool addresses a slightly wider range of parameters related to overall methodological quality
when assessing studies that compare the rates of outcomes between an exposure group and a

control population.

Limitations

Conversion of the tools to numeric scores does not apply any differential weighting to the
assessment domains. Arguably, this may result in inclusion of some studies with severe bias
in a critical domain or exclusion of studies with bias in domains that the researcher considers
less critical for the purposes of the planned economic analysis. However, forming a numeric
score does not preclude researchers also using qualitative assessments before making a final
decision. Where many potential data sources exist, risk of bias tools may supplement such

judgements by suggesting an initial ordering of candidate studies.

We utilised published risk-of bias assessment tools; one modified and one unmodified.
Although we did not assess the impact of our modifications of the ROBINS-I tool, addition of

methodological domains not present in the original versions may be useful for other
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researchers to include domains deemed relevant for the purpose of a planned economic

analysis.

In assessing these tools, studies were assessed by each researcher using one tool immediately
followed by the other in a consistent order. For assessment items that are similar, responses to

one tool may therefore have influenced responses using the second tool.

Summary

Either the modified ROBINS-I or JBI risk-of-bias assessment tools can be used to select
observational studies reporting prevalence for inclusion in an economic analysis. The results
of the risk-of-bias assessments can be converted into numerical scores, and thresholds for
inclusion can be selected at an appropriate level to include more or fewer studies as required.
Particularly at higher thresholds, the studies selected for inclusion are generally the same
using either tool. However, the JBI tool is slightly shorter and may be easier to interpret and
apply to studies that do not involve a control group, but the modified ROBINS-I tool assesses

more methodological detail particularly in studies that include a control group.
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Figure captions

Figure 1. Distribution of applicable scores for different outcomes using the ROBINS-I tool.

Figure 2. Distribution of applicable scores for different outcomes using the JBI tool.

Figure 3. Agreement Between Applicable Scores for Assessment of Different Studies and

Outcomes using ROBINS-I and JBI Tools
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Supplementary table captions

Supplementary Table 1: Comparison of domain representation in each assessment tool.

Supplementary Table 2. Example of scoring system calculations.
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Learning disabilities

Severe learning disabilities/
Global developmental delay
Cerebral palsy

Childhood epilepsies and convulsions

Vision disorders/blindness

——— 50% Threshold (JBI)

——— 50% Threshold (ROBINS-I)

Line of Identity
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Assessment domain Modified ROBINS-I tool JBI tool S
Selection of comparison | Bias in selection of comparison groups (recruitment timing Was the sample frame:approprlate to address the target
groups and populations) population?

Confounding

Bias due to confounding (balance of cointerventions;
adjustments for confounding)

Were study partmpan'es sampled in an appropriate way?
Was the sample size qﬂequate”

Ascertainment of
exposures

Bias in ascertainment of exposures (clearly defined, valid,
reliable and consistent implementation of exposure
measurement)

Were valid methods uged for the identification of the
condition?
Was the condition measured in a standard, reliable way for all
participants?

aide

Measurement of

Bias in measurement of outcomes (Were the outcome

®ojuMOQd "0204 139

outcomes assessors blinded to the exposure status of participants? Were
the methods of outcome assessment comparable across
exposure groups?)
Missing data Bias due to missing data (Were outcome data available for all | Was the response rateadequate, and if not, was the low

or nearly all participants? If no, was the proportion of
participants and reasons for missing data similar across
groups?)

response rate manage&iapproprlately?
Was the data anaIySISR:onducted with sufficient coverage of
the identified sample%

Reporting of results

Bias in reporting of results (Was analysis of outcomes
adequately prespecified? Were there multiple analyses of the
exposure-outcome relationships?)

Design

*Was the research question or objective clearly stated?
*Was a sample size justification, power description, or
variance and effect estimates provided?

*Was there a relevant comparison (two or more groups, or
same participants over time)?

g uadolwqy/:di

Was there appropriatéstatistical analysis?

Applicability

*Was the study population clearly specified and defined?
*Does the study cohort adequately represent the target
population (cohort studies)?

*Was the participation rate of eligible participants at least
50%7?

Were the study subjegts and the setting described in detail?

*added to the original ROBINS-I tool

Supplementary Table 1: Comparison of domains included in each assessment tool.
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Score calculation Low risk of High risk of | Uncertain Not
method bias bias applicable
Item 1 X

Item 2 X

Item 3 X

Item 4 X

Item 5 X

Item 6 X

Item 7 X
Item 8 X

Item 9 X

Item 10 X

Item 11 X

Item 12 X

TOTALS 6 2 3 1

1. Count Scores

Positive: 6/12 = 50%
Negative: 2/12 = 17%

2. Composite Score

(6-2)/12 = 33%

3. Applicable Score

(6-2)/(12-1) = 36%

Supplementary Table 2: Example of scoring system calculations
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