
T a b l e 1 O v e r v i e w of G u i d a n c e S y s t e m s for t h e Q u a l i t y E v a l u a t i o n of H u m a n S t u d i e s 

Guidance Criteria IRIS R o B * G H A T * STROBE 
Money ef 

al. (2013)" 

Navigation 

Guide'"'* 

Study Objectives Report Report 

Study Design and Setting {e.g., Date, Location) Report Report Report 

Participant Characteristics Report Report Report' 

(e.g., Age, Race, Sex, Eligibility Criteria) 

Study Size Report Report Report 

Sufficient so that estimates not subject to high Y/N 

imprecision 

Consistent Recruiting Methods Score 

Study Power Analysis Report 

Blinding 

Participants Score Score 

Outcome assessors Score Score Score 

Participation Rate/Attrition Report Report 

Attrition similar across groups Score Score 

Loss to follow-up minimized Score Score Y /N 

Potential for selection bias Discuss 

Inclusion/Exclusion Criteria Report 

Comparison Groups Report Report 

Similar to cases/exposed Score Score 

Statistical Methods Score Score Report 

Appropriate techniques Y / N * 

Data Sources Report 

Data Measurement Methods Report Report Report 

Sources of Bias and Confounding Discuss Discuss Report 

How Confounding and Bias Addressed Report, 

Score 

Report, 

Score 

Report Score 

Co-exposures controlled for Score Score 

Possibility for bias reduced through design" Y / N * 

Exposure Characterization 

Exposure levels and unit of measurement Report Report Report 

Measurement sensitive and applied consistently Score Score Score 

Exposure assessment made independent of Y /N 

outcome" 

Validated Outcome Assessment Methods Score Score Report Y /N 

Outcome assessed independent of exposure status Y/N 

Potential for outcome misclassification Discuss 

Adherence to Study Protocol Score Score 

Study Results Report Report Report Report Report 

Detailed results, adjusted & unadjusted analyses Report Report Report Report 

Results of sensitivity or other analyses Report 

All measured outcomes reported Score Score Score 

Limitations Report Report 

Interpretation Report 

Unambiguous interpretation^ Y/N 

Generalizability Discuss Report 

Funding Source/COl Statement Report Report Report Score 

"Other" Bias Score 

Notes: 

GRADIENT 

C.\PrDiec«\2WlID_ACC\TeiilPioc\miai414a.iloci 



Stnd Translation (Part of the National Toxicology Program); STROBE = Strengthening the Reporting of Observational Studies ir\ 
iEpidemiology. 

iEuideline Key: DlsH^̂ ^W^m'-lisliiim^Mî W p^K^ons idered i iH^^ H ' ^ H jicored 
^5 questions in the IRIS RoB framework); Report = Reporting R e q u l r i g l l i ^ g ^ ^ ^ mwmi'W^^^^. M 
S^^tiwues. were addressed; Y/N = Criteria Fulfilted |;;e.^ "Yes" or "tit3")}y. 

OHAT= NTP (2013a,blt' 
STROBE = von Elm ef al. (2007a-e). 

Navigation Guide = Koustas et al. ( 2 0 1 4 , ^ ^ ^ } ' f M j S M i t i i - ^ U t t ^ ' : ^ l # 3 # i W $ ^ 
•* Indicates a criteria (or system) that is specifically stated as a risk of bias consideration. All the criteria in the IRIS, OHAT, and 

.Navigation Guide approaches are considered risk of bias issues. The only exception is the ''GeneralizayU|Ly".?£(.tesi:j^,:f&i;. IRLSi 
which is discussed in the context of study quality in US EPA's original guidance document (US EPA, 2013). 
|a) The quality criteria below are specific to Money ef al. (2013); the authors also state that all methodology anil results should 
he "comprehensively and transparently" reported according to guidelines such as the STROBE guidelines. If all the criteria 
fdetalled in this table are fulfilled, overall, the study is considered "reliable without restriction." Money et al. (2013) also 

provide guidelines for overall ranking of a study if some,Cfi_tetia are missed^ which cqjre^ond with awerall, ratin|S.of "reliaiale 
iwith restriction," "not reliable," or "not assignable." 
Ijb) The Navigation Guide was originally developed for Systematic reviews of anlrTial studles, but l i ^ ^ ^ ^ ^ ^ i ^ i i ^ ^ ^ i ! ^ ' 
(epidemiology studies in a systematic review of perfluorinated compounds (Johnson et al., 2014). 

Ic) The authors stipulate that this information should be provided se^^^^'-^^^_ a ^ l ^ l ' M i ^ U M^^^^l^ ^^f^i^'^ 
.{exposed and unexposed groups in cohort/cross-sectional studies-
;|d) Through statistical methods or sensitivity analysei. 

|e) Authors emphasize the importance of w e l l - e s t a B l ^ i ^ S U f l i t , . '^^MM M^^^^mmM Wt^mM l i 
Individual level, with as little measurement error as possibig; 
|f) Methods (and, thus, results} are without appreciable I t A H ^ $«^! i iHi fefc«ff iE^ifei^;! te?^feaW' ' j^^ 
lespect to the exposure and outcome under consideration.! 

•: 

[immmmmmmmmmxtmmm 



Table 2 Overview of Guidance Systems for the Quality Evaluation of Animal Studies 

Guidance Criteria ^ ^ ^ ^ ^ H ^ ^ ^ ^ ^ ARRIVE Klimisch 
OECD 

^ GD34 ' ' 
ToxRTool' ' IRIS R o B * G H A T * 

Navigation 

G u i d e * 

Study Objectives Report Report Optional Report 

Study Design and Setting 

(e.g., dates of dosing and evaluation periods) 

{Report Report Report'' Report*" Report" 

Followed OECD procedure? GLP conditions? Optional Report 

Animal Characteristics 

(Species, Age, Stage, Sex, \A'^ight) 

Report Score Report Report Report^ Report ' Report 

Substance (Composition, CAS tt, Purity) Report Score Report Report Report Report Report 

Total Study Size (Number of Control and 

Experimental Groups) 

Report Score Report Y /N Report Report Report 

Number of animals per dose group Report S e o r * _ Report Report RepO!^=_ Seport" Report 

Source of animals Report Report Report" 

/Additional relevant information (genetifi 

jlfnodification, genotype, health status) 

Attrition minimized Score Score Report 

Blinding & Subject Randomization R e p o r t * _ Report* Srnr^ Score 

Experimental Unit (Single Animal, Cage of 

Animals) 

Report Report Report 

Husbandry Details (Breeding Program, Access 

to Food and Water, Light and Dark Cycle) 

Report Report Y /N Score ' Report 

Housing conditions Report Score Report Y /N Score Score Report 

Experimental Procedure Report Report Score Report" Report 

Dose groups, substance preparaition, 

flldministration route 

Report Scprg Report Report Score Report" Report 

T i m e and location of dose administration Report Report Report _ Report" Report 

'Rationale for method used Report Report 
Impact of Protocol Deviations _ Score Score 

Outcome Assessment Methods Report Score Report Y /N Score Score 

Statistical Methods Used Report Report Y /N Score Score 

Results, Adjusted & Unadjusted Report Report Y /N Score Score Score 

Report non-significant results _ Report Score Score Score 

Baseline Data for Each Experimental Group Rei3drt~~ Report Score 

Number of Subjects Included in Statistical 

Analysis and Rationale for Exclusion:;*^' 

Subjects 

Report Report Score Score 

Reliability and Appropriateness of Test for 

Endpoint Analyzed 

Report Y /N » M 

Consideration of Confoundin6.sr,Mj3diS^ 

Variables 

Precision of Results 

(Standard Deviation, Confidence Interval) ^ 

Description of Adverse Events Observed Report Score Report _ J | c o r e 

Dose/Concentrat ion Relationship Score Report 

Limitations Report Report 

Interpretation & Implications Report Report 

Generalizability Report Report Report 

Funding Source _ ^ = Report mm geport Score 

"Other" Study Design B i a C Discuss 

'Mmm^ AnimaT'Researchi i£ t tbt#fg ^'m'^vo Experiments; CAS S ^'tfrn^^^^S^ms'^^^^''^^'^^^^^' imS'WS'H mim^'^^i^ Wd^M^ 
;System Risk of Bias; OECD GD = Organisation for Economic Co-operation lU^; i e^op iment Guidance Document; OKAT = The Office 'ttfi U^mi 
Assessment and Translation (Part of the National Toxicology Program). 

•^^ADIEMT 



•guideline Key: Discuss *t;$iS^(ms0k issue In some way (no specific er^H^ii^nd not considered directly as pmdt^ti mmi ^ questions In 
IRIS RoB framework); Report = Reporting Requirement; Score = Scored for category based on the extent that Issues were addressed; Y/N = Criteria 

Fulfilled (/.£., "Yes" or "No"). 

'Sources: 
ARRIVE = Kilkenny et al (2010). 
Klimisch = Klimisch etal (1997). 
OECD GD 34 = OECD (2005). 

ToxRTool = European Commission (Undated). 
IRIS RoB = US EPA (2013, 205^> 
OHAT = NTP (2013a,b). 

Navigation Guide = Koustas ef al. (2014, 2013); Vi/o0sltef iSlod Sutton (2014); Johnson et al. (2014); Lam et ai (201^^ 
••• Indicates a criteria (or system) that is specifically statad^is |L-jte(s,..||,i}^ifgEg^ i^lf[the.Scprln8^tjr}||J^^^ P i i ^ f i l i i 
'Guide approaches are considered risk of bias issues. 
.(a) OECD Guideline 34, "Guidance Document on the Validation and International Acceptance of New or Updated Test Methods for Hazard 

Assessment." The OECD guidelines outline criteria for the development of new test methods, rather than assessment criteria for completed studies. 
!(b) Criteria marked "Report" for ToxRTool must be fulfilled in order to achieve "reliable" score. 

(c) Study characteristics that should be reported are not explicitly stated but are provided In example tables:^i^ ai#n|it s t u # e s % tiie arsenic anif 
perfluorinated compounds assessments for IRIS and OHAT, respectively. 
(d) The Navigation system has specific reporting requirements for reproductive and developmental study methodologies. 



if a b l e § Overvf i uaff% fvafuatfbTi of />» VS¥ro §tu(3!es 

study Design and Setting ( D a t e , f e r f f f l a » . 

Test System and Test Metliod 

Followed OECD procedure? GLP condit ions? opt ional 

Substance 

^{Compositionj 0 ^ # > P a f f ^ ^BFCie} 

Source of Test System and Substance 

Total Study Size (Nunjj^i^.f i^gpjl igpli^^ 

Experimental Groupsf  

Study Size - Number of Replicates 

Blinding and Subject Randomization 

Experimental Procedure 

Dose group, substance preparatiorfe 

administration route 

Report S c o ^ 

Positive or Negative Controls 

Outcome Assessment Methods Score 

Statistical Methods Used Report 

Results, Adjusted and U n a d j u s t ^ l " Report 

Wumber of Subjects Included in Statistical, 

Analysis (and i i t t o t t e j l f e f i s d i i ^ t o ^ ^ 

Subjects} 

Report 

Data on Observations That May Influence' 

Interpretation (pH Shift, Impurities, Solubility) 

Precision of Results 

(Standard Deviation, Confidence Interval) 
R e p . * 

Description of Adverse Events Observed 

Dose/Concentrat ion-Response Relations! 

Reliability and Appropriateness of Test f o f 

Endpoint Analyzed 

Limitations 

Interpretation and Implications^ Report 

Generalizability Report 

iSSRIVE = Animal Research: Reporting of In Vivo Experiments; CAS # = Cherriftadl % 

jprganisation for Economic Co-operation and Development Guidance Document. 

{Guideline Key: Report = Reporting Requirement; Score = Scored for category based 

I = Criteria Fulfilled "Yes" or "No"), 

ARRIVE = K f e n y et a!. (lOlQ). 

Klimisch = Klimisch etal. (1997). 

OECD GD 34 = OECD (2005).,, 

ToxRTool = European CommTS^Shi^mditifa}; 

* Indicates a criteria (or system) that is specifically stated as a risk of bias coMtleS^l tv: -' 

Ja) OECD Guideline 34 "Guidance Document on the Validation and International Acceptance of New or Oisdated'Test IVfethorfs 

for Hazard Assessment," The OECD guidelines outline criteria for the development of new test methods, rather than 

assessment criteria for completed studies.^ 

IbJ Criteria marked "Report" for ToxRToc^!ini^^i>||iilig^J^ 



Comprehensive Literature Search of IVlore than One 

Lt latabase 

^Details of the Search Strategy 

{Including: Date of search and any u 

j j s e d , a priori inclusion criteria) 

Inclusive Literature Approach UsB^ 

I terative Literature Identificatioiti 

li.e., contacting 5MbJg^.^^^i< i p p p f f j r ^ ^ ^ i 

j ^ r e y literature) _._ _ _ _ 

T w o Independent Reviewers Of Data 

fl 'rQcedure for Disagreements Between ^ i ^ i g 

l i s t of Excluded and Included Studies 

Reasons for study exclusion 

iStudy Characteristics Reported (e.g., in a table)" 

^tudy Results Provided without Restriction (based Qfm 

istatistically significant or positive associations) 

'(Assessment and Documentation.iOl»[tlie SderitUli: 

j)f Each Study 

If studies assessed for individual quality,; 

considerations/criteria transparently detailed 

Individual study quality scores provided in tabular 

ifSffiliBi _. _ 

Stasslffcatlon of indTvfdUaf sfutfies fntb quality tiers 

Appropriate Methods to Combine Findings Across 

s t u d i e s '  

([Overall Confidence Rating for Body of Evidence 

Consideration of risk of bias, temporality, magni 

? . c # j * ( a , d o s e - r e s p o f t s i ^ y i m e a f i i ^ i ^ l i r - ^ 

relevance of endpolnts, and imprecision 

IQualitative Assessment of Publication Bias 

f.Determination of Level of Evidence for Health Effect 

ipveral l Conclusions for Hazard identification 

^Statement of Possible Conflict of Interest in Bom 

•Systematic Review and Included Studies 

'Discussion of D e y ^ f | j @ j j | | 

and justified)  

S fST^S = Sssessrheht of NStiftlpfe 
llealth Assessment and Translation. 

guideline Key: Report = Reporting Requfrl 

= Criteria Fulfilled (/,e., "Yes" or "No' 

OHAT = NTP (2013a,b|< 
AMSTAR = Shea et al. (2007). 

Navigation Guide = Koustas eta/^M 

mmmmmjmMmmmmMm 



m p a c t of potential limitations, rather than exclude a study and lose any information it could have provided|s 

i^) IRIS criteria require that very specific details be provided (e.g., description of comparison groups and prevalence dj^aHQ^S^)^ 
^^nfounders in these groups as well as the preference that reviewers present study sizes by exposure/outcome group)g 

!.§:) OHAT's rislc of bias system is the same as IRIS but with fewer G t e ^ p f i i r ^ i t i M p l G l i ^ i !€M^f^se^iS£;^i l»<Ml^at$) 
l iased on Guyatt ef al. (2011) "GRADE" guidelines for risl< of bias. 

LNo specific requirements for quality, PM |MSTAR s i r t g l i IMf̂M 

^'tiared test for homogeneity). If heterogeneity exists, a iiBi t̂ M ^ ^ i ! M M i f c ^ & 
yi^propriateness of combining these results should be considered. 
':0 Quality of the individuals are qualitatively evaluated and pooled to form overall conclusions on the body of evident^ 
impending on the likelihood that bias and confounding indicate possible alternative explanations for associations. Categories ai%! 
^klfficient," "suggestive," or inadequate" epidemiologic evidence of an association consistent with causation, or "epidemiologic"^ 
•^gvidence consistent with no association," 

P Based on the evidence, categorize a ^ . T ^ ^ F ŴM̂ '̂̂ ŴW W^M W'm WM^^ 
Mentified to be a hazard to humans." 

# ] Based on the evidence, categorfie af parlfciiW exposure as *knowTi' fe %e'ib)ife,'**''VQ î5('&^ ioxfef "pofflSbFy lojrfi^* %sfe 
^ssi f iab le ," or "probably not toxic" (in this framework, this is applied specifically to reproductive and developmental healtliljfe^ 
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