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Abstract
Risk assessments conducted for regulatory purposes utilize the US EPA risk 
assessment framework (USEPA 1998).  An important step in the process is the 
development of appropriate assessment endpoints, which define the ecological 
entity and the attribute to be protected and encompass the management goals 
for that entity.  The assessment endpoints have to be supported by 
measurement endpoints (measures of effect or exposure). Traditionally for 
pesticides, the core data set from which measurement endpoints are derived is 
developed from the FIFRA (Federal Insecticide, Fungicide and Rodenticide Act) 
required regulatory studies, but also utilize studies generated from other sources 
and/or research publications. The foundation of an assessment is the quality of 
the studies that support it. Having high quality data a subsequent step in the 
process is determining the reliability and relevance of other endpoints that can be 
used as measures of effect, which by definition are changes in an attribute of the 
assessment endpoint. Therefore measures of effect must directly link to the 
assessment endpoint and also be deemed reliable.   A series of questions can 
be asked or steps can be taken that will help guide the decision as to whether a 
study (or endpoint) meets the criteria for inclusion in the risk assessment.  The 
decision process should include the following analysis: does the study meet the 
pre-defined data quality standard; has the study been peer-reviewed and/or 
through a regulatory review, is the study design and/or exposure route relevant 
for the risk assessment, how do the study endpoints relate to the available suite 
of data under consideration, is there supporting or refuting data available, are the 
effective concentrations higher, lower or within the same range of other study 
endpoints, are there higher tier studies whose endpoints may encompass the 
endpoint under evaluation, and how does the endpoint relate to the assessment 
endpoints appropriate for the specific  risk assessment.  A conceptual overview 
of the approach for evaluating data quality and relevancy is being presented. 

Data Quality Pyramid
The data quality pyramid describes the 6 attributes that must be included in an evaluation of 
data (McGaughey, 2003).  These attributes are based on Office of Management and Budget 
(OMB 2001) government-wide guideline (as described previously).  As criteria are lost going up 
through the pyramid, the reliability of the data decreases. By using these criteria, an assessor 
can be sure to be utilizing the best available information in the risk assessment.  

The criteria can be sued to evaluate both studies and their support to the derivation of study 
endpoints, and quality and relevancy of study endpoints as measures of effect.

Quality and 
Relevance 
Criteria

Key Questions Response

UTILITY:
Usefulness to its 
intended purpose

Does the endpoint under consideration relate to the assessment 
endpoints in the risk assessment?

What is the likelihood that the endpoint will significantly impact the 
assessment endpoints under relevant field conditions?
Is the exposure route in the study relevant to the conceptual model?
Is the study duration consistent with potential exposures in the field?
Is the testing strategy (organism, exposure scenario) aligned with 
the occurrence and the persistence of the test substance in the 
environment (target compartment)? (Klimisch et al, 1997)
Are physical/chemical properties of the test substance (hydrolytic, 
photolytic aerobic and anaerobic stability, volatility, solubility) 
sufficiently considered before planning the test design? (Klimisch et 
al, 1997)

OBJECTIVITY:
Information being 
presented in a clear, 
complete, contextually 
appropriate and 
unbiased manner

Is there full disclosure of sources of information?
Has the study been conducted under accepted testing guidelines or 
test procedure?
Has the study been peer-reviewed either through a regulatory 
review or through published literature?

TRANSPARENCY:
Identification of data 
sources, methods, 
assumptions, criteria for 
data acceptance and 
scientific justification for 
use of data methods

Has the study met all data quality and reporting criteria? For 
example:

 Clear documentation of test procedures
 Test substance identification and purity
 Identification of test species and relevant life history parameters
 Feeding of test organisms pre- and during test
 Acclimation of test organisms
 Definition of measured parameters/endpoints
 Methods for determination of effect concentrations
 Exposure duration
 Use of emulsifiers/solubilizers or other solvents
 Appropriate control groups
 Neutralization of samples
 Test substance dosing mechanisms 
 Analytical verification of test substance concentrations
 Physical and chemical test conditions (pH, conductivity, light 

intensity and photoperiod, temperature, hardness)
Have sources of uncertainty and potential errors been identified?

QUANTITY:
the magnitude of effect 
influencing the amount 
of data needed to 
validate the effect, and 
sample and study  
replication 

Are there appropriate number of organisms, replication and 
statistical power in the study?
How do the study endpoints relate to the available suite of data?
Is the effective concentration higher, lower, or within same range of 
other endpoints?

CONSISTENCY:
extent to which similar 
findings are reported 
and to which similar 
methods and analyses 
were used

Has the study been replicated?
Is there supporting or refuting data available?
Are the endpoints consistent with other findings?
Is there an explanation for differences in findings from other studies?
Are higher tier studies whose endpoints may encompass the 
endpoint under evaluation available?

INTEGRITY:
Protection of 
information form 
unauthorized access or 
revision

Has the study been conducted under good laboratory practices 
standards?
Is the data available for further analyses? 

Data Quality and Relevance: Weight of Evidence Approach
In conducting a risk assessment it is critical to meet the standards of best available data by ensuring only high 
quality studies/data and relevant measures of effect that relate to the assessment endpoints are used. The 
decision on the inclusion of the studies and data endpoints as measures of effect is made through a thoughtful 
process that ultimately will enable the assessor to reach a sound science conclusions on the potential risks.  The 
attributes from the data quality pyramid with the aid of the Klimisch et al. approach can be used to further develop 
criteria upon which data quality and data relevancy to measures of effect (endpoints) can be evaluated.  The table 
below outlines a series of questions that can be used as a weight of evidence approach in the quality and 
relevancy evaluation of studies and endpoints, respectively.  Each of the criteria and questions can be weighted to 
facilitate decision making in the appropriateness of including studies and endpoints in the risk assessment.  

Attribute 
Changes

Source/ 
Transport 
Pathways to 
Aquatic 
Environment

Source 
Exposure 
Media

Exposure 
Route

Receptors

Stressor EXAMPLE CONCEPTUAL MODEL FOR AQUATIC ENVIRONMENT

Spray application of pesticide formulation with active ingredient

Off-target Spray 
Drift 

Runoff/ Erosion
Leaching 
(infiltration/ 
percolation)

Groundwater)

Volatilization/Wind 
suspension

Uptake/Absorption (gill, integument, food)

Aquatic Plants 
(Phytoplankton, 
Macrophytes)

Aquatic Animals (Invertebrates, 
Vertebrates, Amphibians)

Aquatic Plant Population
Reduced population growth
Reduced survival, growth

Vertebrates/ Invertebrates
Reduced survival Reduced growth
Reduced Reproduction Bioaccumulation

Sediment Dwelling Animals 
(Invertebrates, Aquatic Insects)

Vegetative 
Filter Strip

Ground Deposition

If low volatility, minimal 
exposure route

WATER COLUMN SEDIMENT
Receiving 
water body

Conceptual Model
A clear statement of the assessment endpoints and conceptual 
model for exposure ensures that relevant measures of effect are 
used in the risk assessment. 

Study quality Relevancy to Measurement Endpoints

Applying Quality Criteria to Risk Assessment 
Phases
In conducting a risk assessment, quality checks can be performed in 3 phases of the 
process: 
• Quality of the studies and their support to  the derivation of study endpoints
• Quality and relevancy of study endpoints as measures of effect
• Quality of how well “assessment endpoints” and measures of “effect and exposure”

support the overall risk assessment.
This poster focus on the first 2 of the quality checks above.

What is Data Quality and How Can We Define It?
Data quality is an encompassing term comprising the other criteria. For example, the 
attributes of data (utility, objectivity, transparency, quantity, consistency, 
transparency) each contribute to some aspect of quality.  Many statutes describe the 
use or applicability of “best available data” and “high quality data” but few define 
exactly what the attributes of such data are and how they should be qualified when 
used in different types of analyses. The Office of Management and Budget (OMB) has 
published “Guidelines for Ensuring and Maximizing the Quality, Objectivity, Utility, and 
Integrity of Information Disseminated by Federal Agencies” (OMB, 2002). The 
Guidelines define each of the statutory criteria that federally disseminated information 
must meet, namely, "quality," "utility," "objectivity" and "integrity." OMB defines the term 
"quality" as encompassing the three other statutory criteria, i.e., "utility, objectivity and 
integrity."  The OMB definitions of "utility" and "integrity," however, do not add to the 
common meaning of the words. OMB's definition of "objectivity," requires that 
information to be "objective," and that the disseminating agency must ensure that the 
data is "accurate, reliable and unbiased.” OMB  relies heavily on peer review without 
context, however, by noting that peer-reviewed data and analytic results "may 
generally be presumed to be of acceptable objectivity" under the OMB guidelines. 
Even though these attentions to applying quality criteria are helpful, they are not 
specific enough to guide the scientist in applied criteria.

In discussing HPV Challenge data adequacy, EPA notes (USEPA 1999):
• A systematic approach to evaluating data based on reliability, relevance and 

adequacy can be done using the methods described by Klimisch et al. 1997.
• The EPA tiered approach methods and those described in Klimisch et al. are similar 

in principle.
• “Klimisch et al.  use their criteria in the following scoring system for evaluating data 

reliability3 : 1 = reliable without restrictions; 2 = reliable with restrictions; 3 = not 
reliable; and 4 = not assignable. The Klimisch ranking system does not conflict with 
the EPA approach…... For example, studies assigned Klimisch reliability codes “3" 
or “4" would not advance to Tier II in the EPA approach, except for those cases in 
which a weight-of-the-evidence analysis might be used.”

So, a Klimisch approach aids in applying quality measures, but does not entirely 
address full application of them. Using both the OMB criteria and Klimisch 
objectives, a systematic application of these criteria.
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