Instructions for evaluating the reliability and relevance of epidemiological studies
using the SciRAPepi tool.

Introduction:

The SciRAPepi tool for evaluating epidemiological studies allows for evaluation of reliability and
relevance. The evaluation often has to be endpoint-specific, meaning that the evaluation is
carried out focusing on one of several endpoints investigated in the study. Separate evaluations
may thus be necessary for different endpoints in one study. The evaluation may be conducted for
either reliability, relevance, or both, depending on the purpose of the evaluation.

Download the excel files containing the assessment sheets available on the SciRAP website. Each
excel file is tailored for specific epidemiological study design: cross-sectional, case-control,
nested case-control, and cohort studies, as well as the file containing all criteria and items that
are suitable for studies with no straightforward study design (Fig. 1). Each sheet contain a brief
introduction on using the SciRAPepi tool and pre-defined criteria/items to be evaluated in 2
sections for reliability and relevance.
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Fig. 1 Separate SciRAP epi Excel files tailored for specific epidemiological study designs.

The reliability section is divided in specific categories: Participants, Exposure measurement,
Outcome measurement, Exposure and Outcome measurements, Data analysis, Ethics and
competing interests, and Other (Fig. 2).



RELIABILITY SELECTION COMMENT
Participants
1 Therecruitment strategy and eligibility criteria for the participants were appropriate for the research guestion of the study.
2 The sample size was appropriste for the statistical analysis and study design.
3 Theresponserate of the potential participants was adequate.
4 The comparison/control group was appropriate for the research guestion and study design.
5 The follow-up of the participants was long encugh to observe the outcome.
& The outcome was absentin participants at the beginning of the study.
7 The loss to follow-up was = 20% of the participants.
The baseline characteristics of participants were described {demographic, social, health status)in this study, or a reference was added if characteristics were described.
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previously.
Exposure measurement
9 Reliable and sensitive methods were used for mezsuring the exposure [direct and indirect assessment methods). M

10 The zame methods were used for measuring the exposurein all participants. M

11 Relizble [biojmatrices were used for measuring the exposure. M

12 Chemicals {reference material, substances/chemicals used in the pre-analytical and analytical phases) and laboratory equipment used for analysis were of h
appropriate quality and purity to reliably measure the (biojmarkers of exposure.

13 Relizble and specific (biojmarkers were used for measuring the exposure. 3
Relizble laboratory test procedures [e.g., laboratories with external quality assessment scheme certificate - EQUAS certificate, using internal and/or external guality 3
control samples)were used when measuring the exposure.

15 Appropriste percentage of samples was above the limit of detection [LOD) or limit of quantification (LOQ). M

18 Samples were trested appropristely and with 2 low risk of contamination during the pre-znalytical and analytical phases.

Outcome measurement

17 Reliable and sensitive methods were used for investigating the selected biomarker and/or cutcome. h

18 The same methods were used to measure the biomarker/'outcome in all participants. h

18 Reliable biomarkers were used for measuring the cutcome. h

20 Relisble biomatrices were used for measuring the outcome. 3
Chemicals [reference materizl, substances/chemicals used in the pre-analytical and analytical phases) and laborastory equipment used for analysis were of 3
approprizte quality and purity.

Relizble laboratony test procedures [e.g., laboratories with external guality assessment scheme certificate - EQUAS certificate, using internal and/ior external guality M
control samples)were used when measuring the outcome.

23 Appropriste number of samples was above the limit of detection (LOD) or Limit of guantification [LOG). h

24 Samples were treated ap propriately and with a low risk of contamination during the pre-analytical and analytical phases. h
Exposure & Qutcome measurements

25 The outcome assessors were blinded to the exposure assessment results, and exposure assessors were blinded to the outcome assessment. h
Data analysis
Concentrations of biomarkers were matrix adjusted (if needed). M

bl

Appropriste data processing and statistical methods were used.
Impaortant confounders and effect modifiers were identified. These important confounders and effect modifiers were appropriztely accounted for in the study design |
of analysis.

Missing datawere handled adequately in the dataset.
If applicable, results [significant and not significant) of the statistical analyses were presented in the form of levels of significance, size of the effects [e.g., comelation M
coefficient, B-value), and accuracy [(e.g., confidence intervals).

31 Sensitivity analysis was performed to ensure the robustness of the results.

Ethics and competing interests

]

88 B 4B

32 The study was conducted with ap proval of Ethics Committee. Participants signed the informed consent at the beginning of the study. h
|
33 Thefunding sources for the study were stated and all competing interests were disclosed [or it was explicitly stated that the authors had no competing interests ).
Other
A

34 Other aspects of study design, perfformance or reporting that influence reliability.

Fig. 2 Categories of criteria in Reliability section of the SciRAPepi tool.

Evaluation of the criteria:

When you evaluate the criteria/items, choose one of the options from the drop-down menu in the
"SELECTION" column (fulfilled, partially fulfilled, or not fulfilled for reliability section; directly
relevant, indirectly relevant, or not relevant in the relevance section, (Fig. 3). This drop-down
menu is in almost every cell in the "SELECTION" column.

RELIABILITY SELECTION COMMENT
Participants

1 The recruitment strategy and eligibility criteria for the participants ware appropriate for the research question of the study. Stulfilled

2 The sample size was appropriate for the statistical analysis and study design. ~ partially

3 The response rate of the potential participants was adequate.

4The i group was ate for the research question and study design

5 Thefollow-up of the participants was long enough to observe the autcame. REMOVE

6 The outcome was absent in participants atthe beginning of the study. Tfulfilled

7 The loss to follow-up was < 20% of the participants ~ partially fulfilled

8 The baseline characteristics of participants were described (demographic, social, health status) in this study, or a reference was added if istics were described S
Exposure measurement fuffilled

9 Reliable and sensitive methods were used for measuring the exposure (direct and indirect assessment methods). patisily fulfilled

10 The same methods were used for measuring the exposure in all participants. not fulfilled

11 Reliable (hio)matrices were used for measuring the exposure. not reported
Chemicals material, icals used in the pre-analytical and analytical phases) and Laboratory equipment used for analysis were of ate quality and T REMOVE

purity to reliably measure the (bio)markers of exposure.

Fig. 3 Drop-down menu for the criteria in Reliability section of the SciRAPepi tool.



Guidance for evaluating individual reliability criteria and relevance items is available by pointing
to the criterion with the cursor (the criterion containing the guidance has a red right corner, Fig.
4).

RELIABILITY SELECTION COMMENT
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Fig. 4 Guidance for evaluating each criterion in the SciRAPepi tool.

Criterion no. 31 (or 34 in “cohort” and “all criteria” Excel files) provides space for free text
comments on additional aspects that affect study reliability. These criteria do not contain the
drop-down menu with options.

You may use the "COMMENT" column to write free text comments, for example explaining your
evaluation of a specific criterion (Fig. 5).

RELIABILITY SELECTION COMMENT
Participants
1 The recruitment strategy and eligibility criteria for the participants were appropriate for the research question of the study.
2 The sample size was appropriate for the statistical analysis and stucly design. ~ partially fulfilled
3 The response rate of the potential participants was adequate.
4 The comparison/control group was appropriate for the research question and studly design. WRITE A NOTE HERE!

5 The follow-up of the participants was long enough to observe the outcome.

6 The outcome was absent in participants at the beginning of the study.

7 The loss to follow-up was = 20% of the participants. ~ partially fulfilled

8 The baseline characteristics of participants were described (demographic, social, health status) in this study, or a reference was added if characteristics were described previously.
Exposure measurement

Fig. 5 Writing a note in the "COMMENT" column.

Judging criteria as “not reported”

If a criterion cannot be judged, you can select the option “not reported” in the drop-down menu
(Fig. 3). This might be used when sufficient information is lacking to make a judgment regarding
whether the criterion is fulfilled or not.

Removing criterion:

Individual criteria may be considered more or less critical in the specific case you are working on,
and the SciRAP tool includes a function to remove criteria for reliability. In that case, choose
"REMOVE" in the drop-down menu of the "SELECTION" column instead of fulfilled, partially
fulfilled, not fulfilled (Fig. 3). Removed criteria will not be included in the colour profile or %
fulfilled criteria calculation. Motivations for removing criteria can be provided in the "COMMENT"
column (Fig. 5).

NOTE: removing criteria will have an impact on the colour profile and the % fulfilled criteria. It is
therefore important that the same criteria are removed in evaluations that are going to be
compared to each other. Iltems in the Relevance section cannot be removed.

Interpreting the results of the SciRAPepi tool:




Results of the study assessment are shown right below the relevance section of the SciRAP tool
in the form of % fulfilled criteria, as well as a colour profile.

% FULFILLED CRITERIA

RELIABILITY
Study overall 46.30
Participants 42.86
Exposure 41.67
Outcome 50.00
Exposure & Outcome 100.00
Analysis 30.00
Fthlcs & Competing 100.00
interests

Fig. 6 Table with % fulfilled criteria.

Percent fulfilled criteria

The results show % fulfilled criteria of for the study overall, as well as for the specific criteria
categories (Fig. 6).

o The % fulfilled criteria is calculated as follows:
F + (PF % 0.5)
—————————————————————————————————— *

% fulfilled criteria = T

100

where F is the number of fulfilled criteria, PF is the number of partially fulfilled criteria, and T is
the total number of criteria. Partially fulfilled criteria contribute half the value as fulfilled criteria.
Criteria that have been removed are excluded from the calculation.

The % fulfilled criteria can have a value ranging from 0 (all criteria are judged as "not fulfilled"/"not
reported") to 100 (all criteria are judged as "fulfilled”).

NOTE:

- selecting “not reported” for a criterion will have the same impact as “not fulfilled” on the
% fulfilled value. The user should take care to note the reason for leaving a criterion as "not
reported".

- removing criteria will have an impact on the % fulfilled criteria, as well as the colour
profile. Itis therefore important that the same criteria are removed in evaluations that are
going to be compared to each other.

- importantly, the % fulfilled criteria cannot be considered on its own but should be
interpreted together with the colour profile when concluding on study reliability. The
colour profile is crucial to identify where a study's strengths and weaknesses lie and is
more informative than the % fulfilled criteria for this purpose.

Colour profile



In the colour profile, the evaluations of reliability and relevance are illustrated in bar charts (Fig.
7), showing green for fulfilled criteria, yellow for partially fulfilled and red for criteria that were not
fulfilled. Criteria that were "not reported" will be shown as grey. Relevance items evaluated as
relevant are shown as green, indirectly relevant items are shown as yellow, and if the item was
evaluated as being not relevant for the risk assessment or problem formulation, itis shown as red.
The bar charts do not include criteria that have been removed.
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Fig. 7 The evaluations of reliability and relevance are illustrated in bar charts.

Categorisation of reliability and relevance

The SciRAP tool does not provide cut-off values or a pre-defined scheme for categorisation of the
reliability and relevance of epidemiological data. Principles for such categorisation needs to be
established on a case-by-case basis and should be fit for purpose for the assessment at hand.

If you have any questions, please do not hesitate to contact us at henrieta.hlisnikova@ki.se
and anna.beronius@ki.se.
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