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Purpose

FORSYS (Forensic Systematic Review Framework) is a bespoke extension of PRISMA
[1,2], designed to critically evaluate primary studies and other literature on the validity,
reliability, and bias of forensic results, techniques, procedures, or methodologies.

While PRISMA guides transparent reporting, it does not address key justice and forensic
interests in understanding the validity, reliability, performance or efficiency of forensic
techniques, contextual bias, and interpretive variability. FORSY'S addresses this gap by
integrating a structured evaluation of the literature on these factors.

FORSYS reports aim to support researchers, practitioners, and forensic stakeholders in
assessing the validity, reliability, and bias of a forensic method/technique/process.

Research Framing

FORSYS applies a forensic-specific framework, TECO, replacing the conventional PICO
formulations in the PRISMA protocol [2], to structure research questions, eligibility criteria,
and data extraction: Trace material, Examination or analysis technique, procedure or method,
Context and Outcome.

e Trace material defines the specific forensic trace under investigation (DNA,
fingerprints, etc).

e Examination or analysis describes the specific methods or techniques applied to the
defined trace material (e.g., DNA profiling).

e Context refers to the conditions under which the trace material was examined, such as
a laboratory, a simulated or real-world environment, the availability of contextual or
case information, and other study design elements.

e QOutcome specifies the variables measured, such as accuracy, specificity, sensitivity,
precision, reproducibility/consistency, robustness, error rates, and qualitative results.

An example TECO question may be framed as: How accurately do BPA analysts interpret
bloodstain patterns (T) using BPA methods (E) under varying contextual conditions (C), and
what are the resulting error rates and inter-analyst agreement (O)?
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Trace material (T) Examination (E)

*DNA *STR profiling

eFibres/ hair/ pollen *FTIR

*Body fluids *LMG

*Chemical substance *Bloodstain classification
eToxins eFingerprint analysis
*Pollen eTest kits/ assays

Context (C) Outcome (O)

eLaboratory settings *Range of performance/outcome variables:
eSimulated scene Accuracy, specificity, sensitivity, precision,
eReal-world environment reproducibility/consistency, robustness,

. . error rates, qualitative results
*Contextual or case information - d

*Experimental conditions/parameters

Figure 1.1 Description of the FORSYS TECO framework

FORSYS components
FORSYS incorporates:

1.

A structured study appraisal (FORSYS-QA) that rates the internal (appropriate
controls, ground truth data), external (real scenarios, application to real casework) and
analytical (appropriate methods utilised) validity of a study. A fourth aspect is the
assessment of cognitive bias risks in the study.

Standardised data extraction of TECO variables from studies (FORSY S-Extract)
using a structured form developed by the researcher.

Based on the assessment of TECO variables, a qualitative grading system (FORSYS-
Grade) may be applied in determining the overall validity and reliability of a
particular forensic trace type, technique, procedure or methodology. This may range
from low to moderate to high validity/reliability.

NB: FORSYS-Grade does not prescribe a fixed scoring or grading system.
Researchers are advised to define and justify their own evaluation criteria based on
TECO variables and study characteristics. However, the approach must be
transparent, adaptable, and methodologically reflexive, ensuring that the evaluation
process remains reproducible by other researchers.

Where appropriate, quantitative synthesis can be carried out using meta-analysis
approaches (FORSYS-Meta), enabling estimation of variables such as aggregate error
rates and inter-analyst reliability.
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FORSYS report checklist

Recommended items and organisation of FORSYS reports

Section

Item No

Checklist

Checkbox

Title

1

Identify the title of the report, adapting the TECO framework
and clearly label as a systematic review

O

Abstract

2

State the rationale and objective of the study, application of the
FORSYS Framework, specifying the variables assessed, major
outcomes and implications

O

Introduction

Background of study

Discuss the context of the research, including an explanation
of key terms and concepts/theories, an overview of what is
already known and a rationale for undertaking the systematic
review

Problem statement/
Significance of study

What probleny/ issue/ challenge is the report seeking to
address; what will be the benefit of the review/ analysis?

Aim and objectives or research
questions

Outline the overarching aim and specific objectives of the
review, mapping these to the TECO framework. Alternatively,
may capture these as TECO research questions

Methods

Review design and eligibility
criteria

Describe the design of the review and the eligibility criteria
based on TECO and FORSYS components, including
publication years under consideration, language, types of
studies, and outcome parameters

Information sources

Outline and justify academic databases and other sources of
information

Define keywords & search
terms

Using the TECO framework, define the search terms to be
used in the database search. E.g.,

T: (“bloodstain” OR “blood pattern™)

AND

E (“pattern analysis” OR “pattern classification” OR
interpretation OR reconstruction)

AND

C: (context OR bias OR blind OR “contextual information”
OR environment OR “crime scene simulation”)

AND

O: (accuracy OR reliability OR validity OR “error rate” OR
consistency OR reproducibility)

Selection process

Using the eligibility criteria and the TECO screening funnel
(Figure 1.2), screen all identified sources and describe the
process for determining the included studies with justifications

Forsys-Extract

10

Identify, describe and justify the data/ information to be
extracted from papers, including all key variables. A data
extraction form can be used by one or more researchers.

Forsys-QA

11

Describe the process of assessing the quality of the studies,
covering internal, external and analytical validity, and
cognitive risks in the study.

Data synthesis

12

Identify the methods for analysing the data generated. May be
qualitative using thematic synthesis or an alternative approach.
Quantitative synthesis can be carried out using meta-analysis
approaches where appropriate (FORSYS-Meta)

Forsys-Grade

13

Describe the process of determining the overall validity and
reliability of a particular forensic trace type, technique,
procedure or methodology in individual studies and across
studies

Results

FORSYS flow chart

14

Flow chart (Figure 1.2) showing screening process,
justifications for exclusion and final included studies

Description of findings

15

Description of the key findings from the studies, highlighting
any trends or patterns across studies, including overall results
from FORSYS-QA and FORSYS-Grade. May use charts and
tables

Discussion

Evaluate findings in the context
of broader existing literature

16

Critique of the findings from included papers, implications of
review findings

Synthesis of new insights

17

Evaluate new insights from studies, including researchers' own
theoretical perspectives.

Limitations of review

18

Identify and acknowledge limitations of the review and any
impact on the interpretation of the findings
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Future research proposals 19 Identify any gaps and proposals in the field based on the
FORSYS-TECO analysis
Appendix
Supplementary table(s) 20 Table listing all the included papers with a concise overview
of the data extracted and evaluation of major findings

FORSYS

Forensic Systematic Review Protocol

Database records Other sources
n= n=

All records n =
W ——< Duplicates
L n=

Deduplication

__ Afterdeduplicatonn=_

T — Trace material : Wrong trace
Defined trace under investigation? : L n=

Trace-eligible n =

E — Examination method B ’Wrong method
Specified technique or procedure? _ . L n= )

Method-eligible n =

C — Context 'Wrong context

Study setting and desigr fit? L n=
Context-eligible n =
O — Outcome Wrong outcome
Specified variables measured? \ n= J
n=

I Studies included 1

n=
b y

Post-inclusior) components

FORSYS-Extract W
Standardised TECO data extraction

T variables - E variables - C variables - O variables

FORSYS-QA

‘_Structzfrcd study aqpraisaj_

Internal validity External validity Analytical validity Cognitive bias

Controls, ground truth Real scenarios, casework Appropriate methods | Bias risk assessment
fi

FORSYS-Grade
Qualitative validity / reliability grading y.

Overall grade for trace type, technique, or methodology

1}
\  where appropriate

FORSYS-Meta J
Quantitati\{e synthesis (me}a-analysis]
Aggregate error rates ' Inter-analyst reliability '
pooled estimation L pooled estimation
[ Extract — data QA — appraisal () Grade — synthesis ~ [[] Meta — quantitative

Figure 1.2 FORSYS forensic systematic review protocol
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