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Minimizing methodological bias in animal research is essential for preserving scientific integrity and improving the translation of research for use in clinical and policy settings.  
Numerous guidelines to inform the design and execution of pre-clinical drug research and animal toxicology studies exist, but little has been done to systematically gather and 
evaluate the assessment instruments. 

We performed a systematic review to identify and  evaluate instruments for assessing risk of bias and/or reporting research. 

Inclusion/Exclusion Criteria: 
• Articles that met the following inclusion criteria were included in our systematic review: 

(1) published report focusing on the development of an animal-based quality assessment 
instrument (2) English language.  

• Applications of instruments, for example, to assess the methodological quality of a 
certain area of animal research, were not included in the final analysis. 

Develop Search strategy: 
 We searched Medline from January 1966 to November 2011 using a search term 
combination developed with input from expert librarians.  

“((animal experimentation[mh] AND (standards[sh] OR research design[mh] OR bias[tw] OR biases[tw] 
OR checklist*[tw] OR translational research/ethics)) OR ((animals, laboratory[majr] OR disease models, 
animal[mh] OR drug evaluation, preclinical[mh] OR chemical evaluation OR chemical toxicity OR 
chemical safety) AND (research[majr:noexp] OR translational research[majr] OR research design[majr] 
OR "quality criteria") AND (guideline* OR bias[tw] OR biases[tiab] OR reporting[tw])) OR (animal*[ti] 
OR preclinical[ti] OR pre-clinical[ti] OR toxicology OR toxicological OR ecotoxicology OR environmental 
toxicology AND (methodological quality OR research reporting OR study quality OR "risk of bias" OR 
"weight of evidence")) OR (CAMARADES[tiab] OR "gold standard publication checklist" OR exclusion 
inclusion criteria animals bias) OR (peer review, research/standards AND (Animals[Mesh:noexp])) OR 
(models, biological[mh] OR drug evaluation, preclinical[mh] OR toxicology[mh] OR disease models, 
animal[majr] AND (research design[mh] OR reproducibility of results[mh] OR "experimental design") 
AND (quality control[mh] OR guidelines as topic[mh] OR bias[tw] OR "critical appraisal") AND 
(Animals[Mesh:noexp])) AND eng[la]” 

Data Extraction  
Instrument characteristics 
•Method used to develop the criteria 
•Number of criteria assessed for each instrument 
•Whether and how the instrument calculated an overall score 
•Whether a specific disease was studied 
•Whether or not the instrument was empirically tested, including   
  testing of specific items 
•Whether or not the instrument was tested for reliability and validity 
 
 

 
 

Study Design Elements Aimed at Reducing Bias 
•Treatment allocation/randomization 
•Concealment of Allocation 
•Blinding 
•Inclusion/exclusion criteria 
•Sample size calculation 
•Statement of compliance with regulatory requirements 
•Financial conflict of interest reported 
•Statistical model explained 
•Use of animals with comorbidity 
•Test animal descriptions 
•Dose / response  model described 
•All animals accounted for 
•Optimal time window  to develop outcome  investigated 

Results 
Included Studies: N indicates number of studies  

Instrument Characteristics 
•30 distinct animal based quality assessment instruments 
•18 instruments designed to evaluate preclinical drug studies; 8 instruments 
document general animal research guidelines; 4 instruments environmental 
toxicology-related instruments 
•Number of criteria assessed ranged from 2 to 25 
•7 instruments calculated a score for assessing methodological quality 
•16 of the instruments were designed without using a specific disease model.  
•Most commonly modeled disease was stroke (9 out of 30 instruments) 
•None of the instruments were empirically tested in full, although 5 preclinical-
related instruments showed an association of individual measurements and 
inflated drug efficacy 
•Only 1 instrument was tested for validity and no instruments have yet to be 
tested for reliability 

Model Quality Assessment Instrument for Animal Studies 
Type of bias Cochrane Collaboration’s definition of bias Instrument item that controls for source of bias 

Selection  Systematic differences between baseline 
characteristics for treatment and control 

-Randomization 
-Concealment of allocation 

Performance  Systematic differences between treatment and  
control with regards to care or other exposures aside 
from the intervention 

-Blinding 
-Use of comorbid animals 
-Description of housing and husbandry, nutrition, water, temperature, lighting conditions 

 
Detection 

Systematic differences between treatment and 
control with regards to how outcomes are assessed. 

-Blinding 

Attrition Systematic difference between treatment and 
control in animal withdrawal from a study 

-All animals accounted for 

Other Sources All other forms of bias  -Sample size calculation; Statistical model explained; Intention-to-treat analysis performed 
(Marshall et al. 2005); Rationale for animal model stated (Hooijmans et al. 2010); Test animal 
characteristics (animal species, strain, sub-strain, genetic background, age, supplier, sex, weight); 
Inclusion / Exclusion criteria; Valid outcome measurement (Sniekers et al. 2008); Optimal time 
window investigated; Appropriateness of dose selected (validated by use of a dose/response 
model); Financial conflict of interest stated; Timing of exposure (Myers et al. 2009); Use of 
sensitive outcomes (Myers et al. 2009) 

2 additional items which are found in many existing animal instruments are primarily issues of reporting, and should be assessed separately from items affecting risk of bias and 
methodological quality:  Statement of compliance with regulatory requirements;  Peer reviewed publication  (Sena et al. 2007) 

Discussion 
•Methodological scores mix reporting and actual study design, and lack empirical evidence to 
support weighting the different components of the score. 
•Most instruments were developed through consensus or by citing evidence of risk of bias in human 
studies. 
•Most instruments have not been empirically tested. 
•The majority of instruments lack important methodological information (e.g. housing/husbandry 
details). 
•The association of quality assessment measurements and effect size has not been thoroughly 
studied. 
•Majority of instruments were developed using stroke models, which may limit applicability to other 
diseases, especially animal toxicology, 
 
Study Limitations 
•We limited our search strategy to retrieve only articles in the English language. 
•We searched for articles indexed only to Medline, possibly missing articles indexed exclusively in 
other databases. 
 

.  

Study Conclusion 
This review has identified core criteria for animal research quality 
assessment and provides the rationale for empirically testing additional 
criteria. Furthermore, testing these instruments for validity and reliability is 
needed so that the quality of animal research can be accurately assessed. 
Lastly, none of these instruments are yet considered mandatory or 
absolutely prescriptive.  Rather, these instruments serve as a guide to help 
investigators conduct more complete and transparent animal research. 

Conclusions 
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