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A B S T R A C T   

The investigation of quality issues detected within the forensic process is a critical feature in robust quality 
management systems to provide assurance of the validity of reported results and inform strategies for continuous 
improvement and innovation. A survey was conducted to gain insight into the current state of practice in the 
management and handling of quality issues amongst the government service provider agencies of Australia and 
New Zealand. The results demonstrate the value of standardised quality system structures for the recording and 
management of quality issues, but also areas where inconsistent reporting increases the risk of overlooking 
important data to inform continuous improvement. With new international changes requiring mandatory 
reporting of quality issues, this highlights compliance challenges that agencies will face. This study reinforces the 
need for further research into the standardisation of systems underpinning the management of quality issues in 
forensic science to support transparent and reliable justice outcomes.   

1. Introduction 

The origins of modern quality management in forensic science can be 
traced back to the mid-twentieth century with the introduction of drunk 
driving legislation compelling testing laboratories to develop protocols 
for validation, chain of custody and sample storage conditions [1]. Since 
then, the field of forensic quality management has flourished through 
the development of international networks and professional organisa
tions, reviews and inquiries into best practice, and the standardisation of 
testing systems and methodologies. At the same time, accreditation of 
forensic science service provider agencies has become the expected 
norm and increased worldwide [1]. Whether operating as an accredited 
service or not, the importance of robust and fit-for-purpose quality 
management systems in forensic science cannot be understated in their 
ability to provide assurance that results being produced by forensic 
service providers are accurate, consistent and on time. 

In Australia and New Zealand, the major providers of forensic sci
ence services are government agencies, and the structure of these pro
viders varies between the countries and states/territories. Services in 
each jurisdiction are provided by one or more government sectors, with 
some jurisdictions’ service provided solely by the Police, and others split 

between multiple sectors including Health, Justice and Science [2]. The 
directors of the government forensic agencies in Australia and New 
Zealand form the Australia New Zealand Forensic Executive Committee 
(ANZFEC) which sits as a governing body of the Australia New Zealand 
Policing Advisory Agency – National Institute of Forensic Science 
(ANZPAA-NIFS), which was established in 1992 with a strategic intent 
to promote and facilitate excellence in forensic science in the region [2]. 
The cross-jurisdictional oversight of ANZFEC and ANZPAA-NIFS is an 
important component in the overarching quality management of 
forensic science service provision in Australia and New Zealand, facili
tating collaborative relationships between agencies and the wider 
forensic community to champion innovation, address priority needs and 
promote the ongoing development and quality of the field [3]. 

Crucial to the continuous improvement of any quality management 
system, including forensic quality management systems, is the identifi
cation and prevention of risks that may adversely affect the quality of 
the product or result. These risks may be identified proactively (pre
ventative) or after an issue has been identified and addressed (correc
tive) [4]. Forensic quality management systems, such as those designed 
to comply with the requirements of ISO/IEC 17025 [4], are required to 
have processes in place for the management of these quality issues. In 
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the ISO/IEC 17025 standard, this requirement is detailed under section 
7.10 “Nonconforming work” and the wording used is: “The laboratory 
shall have a procedure that shall be implemented when any aspect of its 
laboratory activities or results of this work do not conform to its own 
procedures or the agreed requirements of the customer …”. The in
structions for how the nonconformity is to be actioned are provided later 
in the standard under section 8.7 “Corrective actions” and can be sum
marised as follows:  

• Take action to control the nonconformity and correct it;  
• Take action to address the consequences of the nonconformity;  
• Analysing the nonconformity to determine the root cause and, where 

necessary;  
• Take action to address the root cause to prevent reoccurrence of the 

nonconformity, and subsequently;  
• Assess the effectiveness of the new control measures. 

With many forensic service agencies operating quality management 
systems compliant with standards such as ISO/IEC 17025, a wealth of 
information on the types of issues detected in forensic processes is 
available, with the potential to be shared and collated for purposes 
including detecting trends, identifying opportunities for research and 
development and the facilitation of interagency comparison and 
benchmarking [5]. 

However, there is limited published data on quality issues detected 
within forensic service provider agencies internationally. A fundamental 
concern for agencies with sharing this data publicly may be the risk of 
potential misuse or misunderstanding of the information. This concern 
may be further compounded by the lack of standardisation in how that 
information is collected between agencies and the terminology used, 
making the sharing of this information difficult [5]. The implications of 
a lack of a standardised approach to quality issue investigation and 
management were highlighted in the recent Commission of Inquiry into 
Forensic DNA Testing in Queensland, particularly with regards to the 
perceived risk to transparency where a consistent approach is not 
apparent [6]. 

Recent changes to new statutory guidance documents in the UK and 
international accreditation requirements highlights that this lack of 
standardisation presents a current and urgent challenge to the field. The 
UK Forensic Science Regulator Code of Practice (released March 2023 
and coming into effect in October 2023) requires the forensic unit 
(defined within the Code as “a legal entity or a defined part of a legal 
entity that performs any part of a forensic science activity …”) to inform 
the Regulator of non-conforming work or “quality failures” that have the 
potential to attract adverse public comment, be against the public in
terest or lead to a miscarriage of justice [7]. The American National 
Standards Institute - National Accreditation Board (ANAB) published 
updated Accreditation Requirements for Forensic Testing and Calibra
tion in February 2023, with a new clause for proficiency testing 
requiring the laboratory to notify ANAB within 30 days when an ex
pected result is not attained [8]. Both of these documents go further than 
the ISO/IEC 17025 standard in providing examples of the types of 
“non-conforming work” or “unexpected results” that would compel 
reporting. However, the examples are not exhaustive in what might be 
seen in an operational forensic agency and thus are open to interpreta
tion. The subjective application of requirements such as these invites 
risks, for example, the over-reporting of unwarranted issues may choke 
the resources of both the reporting agency and the Regulator or 
accreditation body being reported to, preventing timely and effective 
carriage of justice and action on critical findings. Under-reporting of 
critical issues, even if done with no malintent, risks not only the 
perceived integrity of the forensic agency, but also the 
non-identification of systemic issues potentially threatening justice 
outcomes and public confidence in forensic science. The matter of 
mandatory reporting is complicated further by the fact that some quality 
issues only become apparent a considerable time later, whether being 

undetected at the time or not categorised as a quality issue at the time as 
technology or reporting thresholds evolve. For example, in the case of 
reanalysis of cold case DNA evidence collected many years prior, when 
testing methods were not sensitive enough to detect underlying con
taminants [9], or where retrospective review of method validation 
studies identifies deficiencies in the analysis used to set analytical 
thresholds that have been in operation for a considerable time [6]. 
Therefore, the sense of security that a system of mandatory reporting 
provides to current investigations or court matters may be false, as un
detected and unreported issues will inevitably still exist even in the most 
willing and compliant of environments. 

As the foundation to a program of research investigating quality is
sues in forensic science a survey was designed and conducted on the 
current state of practice in forensic quality management and the man
agement of quality issues amongst the government forensic service 
provider agencies of Australia and New Zealand. The objective of the 
survey was to gain perspective on the diversity of forensic services 
offered by these agencies and the quality structures surrounding them, 
along with insights into the current categorisation, management, and 
disclosure of quality issues within those agencies. With the focus on 
transparent reporting of quality issues in forensic science now gaining 
momentum in international jurisdictions, the issue of effective 
communication on these issues is a clear and present concern to the 
field. This paper presents the results of this survey within the context of 
current practice in forensic quality management. Further we discuss 
these results and their significance in the environment of operational 
forensic science service provider agencies. 

2. Survey methodology and participant demographics 

The survey was designed and conducted using the online tool 
Qualtrics for ease of use and submission by participants. 

The target participants for this survey were forensic quality practi
tioners or forensic practitioners involved in the management of quality 
issues working in the government forensic science service provider 
agencies of Australia and New Zealand. A request to approach suitable 
participants was made to ANZFEC via ANZPAA-NIFS. The agencies with 
representatives on the Quality Specialist Advisory Group (QSAG) of 
ANZPAA-NIFS were targeted. Permission was granted by all of the 15 
agencies represented on QSAG to allow the research team to approach 
their staff. An invitation to potential participants was circulated to the 
QSAG members by ANZPAA-NIFS on behalf of the research team and the 
invitation stated that it could also be forwarded to other suitable prac
titioners within the agency. Invitees who responded positively were 
forwarded a participant information sheet and participation consent 
form for return. Upon confirmation of consent, a unique alphanumeric 
identifier was assigned and forwarded to the participant along with a 
link to the online survey tool. The unique identifier was generated using 
online random number and letter generators and was to be used to 
ensure that each survey response was deidentified to anyone outside of 
the research team. 

The participants were required to enter their unique identifier on the 
front page of the survey and to confirm consent before they were able to 
progress into the survey questions. Other than the unique identifier, no 
identifying information on the participants or the agency they repre
sented was collected in the survey tool. The survey consisted of multiple 
sections, with certain questions only being displayed based on previous 
answers. The survey was designed to allow participants to return to 
previous questions and amend responses or pause and restart the survey 
at any time prior to final submission. The section designations in the 
survey are reflected in the headings presented in the results below. 

Survey questions were designed as either requiring selection from a 
set of provided options (nominal scale), or as free text fields for un
structured data collection. All questions with options provided also 
included a space for additional free text comment to be made. All 
questions were set as forced response. 
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The full survey logic and functionality was pretested prior to 
deployment by volunteers outside of the research team with familiarity 
of the subject matter. 

Uptake for the survey was successful with 16 participants from 13 of 
the 15 QSAG agencies responding. The participants represent all of the 
states and territories of Australia (including the federal jurisdiction), and 
New Zealand. All participants in the survey self-declared as being 
employed in a Quality Manager or Quality Practitioner role with more 
than 85% of respondents indicating that their quality management role 
was responsible for multiple forensic science disciplines. 

3. Survey results and discussion 

3.1. Accreditation of disciplines 

With accreditation of ANZFEC agencies being a mandated aim for the 
region [1], it is not surprising that all agencies represented by the survey 
participants are accredited to ISO/IEC 17025. However, the responses 
presented in Fig. 1 show that, of the various forensic disciplines that are 
represented across the agencies surveyed, some are not accredited across 
all the agencies where that discipline is offered and, in a few cases, none 
of the agencies where the discipline is available are accredited for that 
service. 

The survey responses with regards to the non-accreditation or partial 
accreditation of some disciplines may be indicative of the particular 
challenges associated with these areas. For example, in the case of An
thropology and Odontology very few of the agencies surveyed were 
responsible for the provision of these services (3 agencies and 2 
agencies, respectively) and all are part of multidisciplinary forensic 
service agencies. The highly specialised nature of these fields, coupled 
with accreditation for these disciplines being under a different inter
national standard (ISO 15189) to the other disciplines within the same 
agencies (ISO/IEC 17025) may be a consideration made for business 
decisions not to pursue accreditation. Entomology is a similarly rare 
field amongst the surveyed agencies, only offered by one. In the case of 
disciplines where there is a sole subject matter expert, the logistics of 

requirements such as technical peer review of results can be a barrier to 
accreditation in cases of limited staffing resources and may lend a 
preference to testing validity of the science and results as part of the 
court evidence process [10]. 

The field of Electronic Evidence deals in an environment of rapidly 
changing technology and evidence types. This presents other unique 
challenges from an accreditation perspective, for example, the swift 
adoption of new and novel analysis techniques may preclude lengthy 
validation studies or the ability to source appropriate and relevant 
proficiency testing programs [11]. The field of Facial Identification (or 
Facial Image Comparison) faces similar challenges to Electronic Evi
dence with the rapidly changing nature of image samples being pre
sented and technology available to perform analysis. Further, the 
contrasting techniques of manual examiner comparison and automated 
facial recognition, along with the diversity of applications the tech
niques may be used for in different jurisdictions can make the devel
opment of standardised practice difficult, although expert scientific 
working groups are progressing this space [12,13]. 

3.2. Quality issue management 

3.2.1. What is considered a “quality issue”? 
Evidence of how the forensic facility identifies and mitigates risks to 

the quality of results and how it identifies and manages nonconforming 
work is an accreditation requirement, meaning that records must be kept 
and available. Whilst the standards are explicit in the necessity for these 
quality issues to be noted, managed and recorded, the nature of what 
constitutes a “quality issue” worthy of recording is less clear [4,14]. 

All participants indicated that their agency has a documented pro
cess for the management of quality issues (including one which is a new 
document currently being drafted). Other than the one in draft, all 
participants also noted that the documented process included in
structions for the logging/recording of quality issues. 

Participants were asked to indicate which types of issues would 
generally be considered as a “quality issue” that needed to be managed/ 
logged against a list of provided examples (Table 1). 

Fig. 1. Accreditation status of forensic disciplines represented in survey participant agencies.  
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The responses across the participants demonstrate high agreement in 
some categories, with all participants managing/logging customer 
complaints and 15 out of the 16 participants agreeing that adherence to 
documented procedures, correction of issued results and non- 
conformances identified at audit were all considered “quality issues” 
requiring management/logging. The single negative response for each of 
these categories was received from participants representing the same 
agency but responsible for different disciplines. One of these disciplines 
within the agency is not accredited to ISO/IEC 17025 which may in
fluence the response given. 

Participant responses were split on whether delayed results 
(exceeding agreed reporting time to client) would be managed/logged 
as “quality issues”. The issue of timely provision of results has been 
noted as an area of concern for the industry for some time, both in the 
risk of delays to the justice system [15,16] and as a risk to the provision 
of quality scientific services [17]. Reasons for this divide in answers may 
be due to the nuances of individual agency client service level agree
ments (or equivalent arrangements) where there is either no agreed 
reporting times specified, or an accepted percentage of delayed reports 
allowed before it is considered a nonconformity. To analyse the root 
cause of this discrepancy between participants this category will be 
explored further in future research stages. 

Participants were provided with an opportunity to list any other 
types of issues, in their own words, that would generally be considered 
as quality issues for management/logging. Comments were received 
from three participants, and included:  

• “Risk identified”  
• “Planned deviation from process” 
• “Issues relating to chain of custody, training, procedural errors or de

ficiencies, fieldwork or environmental conditions, facilities and software 
(upgrades, limitations, outages).” 

Those responses where limited detail was provided will be explored 
further in later phases of the research. 

3.2.2. How are “quality issues” recorded? 
Much like the category of issues which require management/logging, 

the specifics of how these issues are to be recorded is also undefined in 
the standard requirements. The predominant tool (or form) associated 
with quality management systems such as ISO/IEC 17025 and ISO 9001 

[14], (along with other management systems, such as ISO 45001: 
Occupational health and safety management systems [18]) is the 
Corrective Action Request (CAR). A CAR is a mechanism of documenting 
a problem or potential problem identified in the management system 
which requires that the root cause of the problem be mitigated or 
removed to prevent recurrence [19]. Generally, the CAR process will 
also include documentation of the details of the investigation conducted 
to determine the root cause of the problem, actions taken to address the 
root cause and evidence to demonstrate that the effectiveness of those 
actions has been reviewed and additional actions taken as required. 

A root cause is the underlying issue that resulted in the non- 
conformance or issue. Root Cause Analysis (RCA) is the process used 
to identify the root cause of any issue [20]. There are several approaches 
to conducting a RCA involving a variety of methods and tools [21]. RCA 
can be considered a component of problem-solving, with the outcome 
providing information on the fundamental cause of an issue to be 
removed or mitigated to facilitate continuous improvement of the 
quality management system. 

CARs may be recognised by other names depending on the organi
sation, for example, “Opportunity for Improvement Request” or 
“Continuous Improvement Request”. However named, the process of 
having a mechanism for the documentation of issues detected (actual or 
potential) in the quality management system and the actions taken to 
address these is a critical component of these systems and one of the 
most valuable tools in the continuous improvement cycle if utilised 
effectively [21]. 

In the context of forensic science service provision, maintaining re
cords of issues identified is not just a necessary feature of the quality 
management system, but also crucial in demonstrating the robustness of 
the analysis process and subsequent results being provided [9]. Trans
parency with regards to the analytical and interpretive process involves 
not only demonstrating the scientific validity of the methodology being 
used but also the clear and accurate communication of any limitations to 
be associated with the results provided, which includes the clear 
disclosure of issues that were identified during the process and how 
these may influence the validity of the results obtained. 

As noted above, the specifics of what types of issues are recorded and 
how these issues are recorded is not defined in the guiding management 
system standards. All forensic service providers operating to one of the 
ISO standards will have some version of a CAR in their systems, however 
this may not be used to record all issues detected and alternative 
methods of documentation will be used either instead of, or in addition 
to, the CAR. 

To better understand the various means used to record the types of 
quality issues identified in Table 1, survey participants who indicated 
that a particular issue would be logged were asked to indicate how each 
type of issue would be recorded within their agency. To accommodate 
types of issue which may be recorded in different ways dependent on the 
particular situation, participants were able to select multiple methods of 
recording for each issue type, as applicable. The responses were grouped 
into the following categories for the purposes of review and discussion: 
Reporting and delivery of results; Quality assurance programs; Equip
ment issues; Audits and documented procedures, and; Customer feed
back and monitoring of court testimony. 

3.2.3. Reporting and delivery of results 
The provision of accurate, timely and unambiguous results is a 

fundamental measure of the successful provision of forensic science 
services, and therefore issues that are identified which affect the de
livery of those results require close attention [22]. Issues related to the 
reporting and delivery of results were among the highest logged by 
participants in the survey (Table 1), with the highest proportion of 
participants indicating that issues where a reported or disclosed result 
required correction (15 out of 16) would be recorded. The next two 
highest recorded issues included scenarios where results were invali
dated or unable to be reported (13 out of 16), and where results could 

Table 1 
Survey responses to “Which of the following types of issues would generally be 
considered as a “quality issue” to be managed/logged?”  

Description of issue Number of affirmative responses 
from 16 survey participants (%) 

Customer/client complaints 16 (100%) 
A documented procedure was not followed 15 (94%) 
A reported/disclosed RESULT requires 

correction 
15 (94%) 

Non-conformance identified at audit 15 (94%) 
Results COULD have been invalidated/ 

delayed 
14 (88%) 

Failure/investigation of an EXTERNAL QAP 14 (88%) 
Results WERE invalidated/unable to be 

reported 
13 (81%) 

Critical equipment failure 13 (81%) 
The content of a disclosed report, other than 

the result, requires correction 
12 (75%) 

Customer/client compliments 12 (75%) 
Court testimony feedback 12 (75%) 
Failure/investigation of an INTERNAL QAP 11 (69%) 
Recommendations identified at audit 11 (69%) 
Customer/client feedback (non-complaint or 

compliment) 
9 (56%) 

Results WERE delayed 8 (50%) 
Non-critical equipment failure 7 (44%)  

A.L. Heavey et al.                                                                                                                                                                                                                               



Forensic Science International: Synergy 7 (2023) 100339

5

have been invalidated or delayed (14 out of 16). 
However, whilst all respondents logging these issues indicated that a 

root cause analysis would be performed in the case of invalid or unre
portable results, only 72% indicated the same would be performed for 
results that could have been delayed (Fig. 2). 

Although only half of participants indicated that actual delayed 
reporting of results was deemed as a quality issues requiring recording 
(Table 1), all of those participants who do record actual delays would 
document these as a CAR (or equivalent) and perform root cause anal
ysis (Fig. 2). 

3.2.4. Quality assurance programs 
Quality assurance programs (QAPs) are used by forensic science 

agencies to test the systems and processes in place [22]. The nature of 
QAPs can vary greatly and will be dependent on the nature of the ser
vices being provided. QAPs can be both internal (programs developed 
in-house to monitor system capability and competency such as testing of 
samples where ground truth is known by the program administrator or 
monitoring of contamination minimisation processes through environ
mental samples) or external (programs sourced externally such as 
commercial proficiency testing programs or inter-laboratory compari
son exercises). When used effectively, QAPs assist the agency to identify 
vulnerabilities in the quality system and are a valuable tool in the pro
active identification of risks to the quality of results. Just as importantly, 
QAPs can highlight successes in the quality system and provide tangible 
evidence of the robustness of the procedures in place to protect the 
agency’s quality of output. 

Where the results of QAPs indicate a possible failure or risk in the 
system this may be deemed a quality issue for investigation and in the 
case of external QAPs, 14 of the 16 respondents indicated this would be 
recorded. By comparison, only 11 respondents would log the same for an 
internal QAP (Table 1). All of those who would log these issues indicated 
that they may involve root cause analysis in the management of the issue 
(Fig. 3). 

3.2.5. Audits and documented procedures 
Audits are a flagship component of any quality management system 

as a means of monitoring the compliance of the agency’s system against 
the standard it has been designed to meet, as well as how that system 
aligns with the actual processes and procedures being performed within 
the agency [22]. A robust forensic science audit program will include 

review of both the competence of the quality management system and 
processes, as well as technical (scientific) competence. Where the actual 
practice does not conform with the required (or documented) practice, a 
non-conformance will be noted by the auditor to be investigated and 
addressed by the auditee. 

Supporting the quality management system is the requirement for 
the agency to document the system, including the processes and pro
cedures used, as part evidence of its compliance with the guiding stan
dard [4]. It is therefore the expectation that actual practice will be 
performed in accordance with the documented practice. Misalignment 
of these two factors can be indicative of risks to quality outputs, intro
ducing the potential for inconsistent application of processes, or pro
cedures which are outside the scope of required standards. 15 out of 16 
survey respondents indicated that they would log both 
non-conformances identified at audit and where a documented pro
cedure was not followed as quality issues (Table 1) and over 90% of 
those indicated that the investigation may include a root cause analysis 
(Fig. 4). This high level of recording and investigative analysis of issues 
related to audit findings and documented procedures suggests that 
surveyed agencies place great significance of these types of issues as a 
symptom of risk to quality. 

3.2.6. Equipment issues 
Equipment involved in the provision of forensic science services can 

be loosely grouped into the categories of critical and non-critical. The 
distinction between the two being the degree to which the failure of the 
equipment impacts on the validity of results. For example, a genetic 
analyser used to perform DNA analysis is critical to the DNA testing 
process, whereas the flask used to measure a general cleaning reagent 
for dilution is non-critical. 

Equipment which has an effect on the validity of results must be 
considered with regards to its selection, implementation, performance 
monitoring and ongoing maintenance [4]. However, dependent on the 
criticality of the piece of equipment, the procedures required to assure 
this may vary. In the survey participants were asked to consider whether 
equipment failure would be considered a quality issue and whether the 
distinction of critical versus non-critical became a factor. 13 out of 16 
participants would record a critical equipment failure, whilst only 7 
would record failure of non-critical equipment (Table 1). Of those, 100% 
would consider logging the critical failures as a CAR with a root cause 
analysis, whist non-critical equipment failures are more likely to be 

Fig. 2. Methods of recording issues related to reporting and delivery of results that participants indicated may be used within their agency.  
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managed without root cause analysis (Fig. 5). 
This demonstrates the perceived distinction between critical and non- 

critical with regards to equipment used in the forensic process and the 
impact it has on the provision of a quality service. In this survey, the 
terms critical and non-critical were not defined for the participants, 
therefore the responses received will be subjective dependent on the 
understanding of these terms. How these terms are defined and desig
nated for the purposes of managing quality issues will be explored in 
future studies. 

3.2.7. Customer feedback and monitoring of court testimony 
For any service-based business, a strong knowledge of customer 

needs and expectations is crucial to designing fit-for-purpose service 
delivery strategies. Seeking regular and varied customer feedback to 
measure how the service aligns with those expectations is a standard 
feature of such models [14]. In that respect, forensic science service 

provision is a complex beast. In Australia and New Zealand, the majority 
of forensic science services are operated by government agencies to 
provide for the jurisdictions they represent, so when it comes to “seeking 
customer feedback”, who do we define as the customer? For the pur
poses of this standard requirement, the baseline used by most agencies 
will be those individuals or institutions who have a direct liaison with 
the outputs of the agency, for example the investigators who submit the 
exhibits for testing or the legal counsel who receive the reports for trial 
and call the analysts as expert witnesses. Other sources of external 
feedback may also be incorporated, such as independent reviews of the 
service provider or feedback related to the forensic service in the form of 
legal judgement transcripts. 

“Customer feedback” for the purposes of this survey was categorised 
as either: complaints, compliments or feedback (non-complaint or 
compliment). “Customer Complaints” was the only type of quality issue 
surveyed which was noted as being logged by 100% of participants 

Fig. 3. Methods of recording issues related to Quality Assurance Programs (QAPs) that participants indicated may be used within their agency.  

Fig. 4. Methods of recording issues related to audits and documented procedures that participants indicated may be used within their agency.  
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(Table 1) with almost all respondents indicating that root cause analysis 
would be considered in the event of a complaint (Fig. 6). The use of CARs 
as a logging tool across all types of customer feedback was much lower 
than amongst other types of issues, and a higher proportion of re
spondents indicated that other methods of logging customer feedback 
(inclusive of complaints, compliments and feedback) would be used, 
generally being some form of customer feedback database. 

The role of the forensic scientist as expert witness is often the ulti
mate conclusion in the forensic service process, and one which is 
responsible for translating analytical methodologies and the significance 
of the results into a public forum to be evaluated in the context of an 
adversarial legal system (in Australia and New Zealand). Thus, the 
monitoring of forensic expert court testimony plays an important part in 
quality assurance of the forensic process. Although court testimony 
monitoring is a requirement for forensic facilities accredited to ISO/IEC 
17025, how this is to be managed is not specified [8,23]. Individual 
agency procedures may account for the few participants who did not 

indicate that “Court testimony feedback” would be logged as a quality 
issue. How this feedback is captured and managed will be investigated 
further in subsequent stages of this project. 

3.2.8. Recording of “near miss” events 
A number of the issues participants were asked to respond to may be 

considered as indicative of a potential issue in the quality system that 
requires action, but not a scenario where an actual non-conformance has 
occurred. These types of events may be referred to as “near miss” events. 
The results of the survey indicated that the proportion of participants 
who would consider logging “near miss” events as quality issues is 
notably lower than for events where a non-conformance has occurred 
(Fig. 7). 

The lists in Fig. 7 were also compared with the corresponding data 
for each issue on whether root cause analysis may be used in the 
investigation from Figs. 2–6. For the events where a non-conformance 
has occurred, the combined average of responses indicating that root 

Fig. 5. Methods of recording issues related to equipment that participants indicated may be used within their agency.  

Fig. 6. Methods of recording issues related to customer feedback that participants indicated may be used within their agency.  
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cause analysis may be used across all events listed was 92%, whereas the 
average for the listed “near miss” events was only 74%. 

The differences in the rates of recording and level of investigation 
used for “near miss” events compared with other quality issues high
lights an important area for consideration with regards to quality issue 
management in forensics. Whilst there can be limited arguments against 
the importance of the identification, analysis and correction of actual 
non-conformances within the quality management system, a core 
feature of robust quality management is the design of systems to identify 
risks to quality so that they can be proactively strengthened to prevent 
non-conformances from even occurring in the first place [24]. This is 
where the identification of “near miss” events becomes critical to inform 
continuous, preventive improvement of the quality system and consid
eration should be given to applying root cause analysis at this stage in 
order to determine the most effective means of preventing issues from 
occurring. Failing to log and action near-miss events will likely lead to 
an increase in actual non-conformances, some of which could have been 
prevented from occurring. 

3.3. Terminology 

Inconsistent definitions of terminology related to “error” and asso
ciated issues in forensic science have been noted as a key challenge to 
the transparent communication on this topic not just with end users of 
forensic information and the public, but also between forensic agencies 
themselves [25]. Only two participants in this survey indicated that 
their agency has a documented glossary of terms related to quality is
sues, with a further seven respondents indicating that “some” terms are 
defined within relevant standard operating procedures as appropriate. 

All respondents were asked to define (based on their own knowledge 
and expertise) a number of terms commonly associated with quality 
issues, with selected results for some of the terms surveyed presented in 
Table 2. 

Consistency in the definitions provided for some terms was high 
between participants (see “non-conformance”), whereas others indi
cated a range of rationales behind understandings of the terms. In 
particular, the definitions of “error” provided by participants demon
strate a breadth of potential meanings for the term, with one participant 
even noting that: “This term is not used by our organisation or categorised 
under our notification (non-conformance) system”. 

Differences in key quality management terminology, including 
commonly used terms such as “error”, are apparent in the survey results, 
and highlight the difficulties that may arise in being able to compare 
quality issue data between agencies to identify trends at an interjuris
dictional level. In the context of recently released mandatory reporting 
requirements on quality issues from the UK Forensic Regulator and 

ANAB [7,8], these differences in language used have the potential to 
influence inconsistent reporting, even inadvertently, which may have 
implications for the agency with regards to conclusions made from data 
based on the rate of reported quality issue types. 

Fig. 7. Type of quality issue grouped by whether non-conformance has occurred, or is indicative of potential issue (“near miss”), and percentage of participants who 
would log this as a “quality issue”. 

Table 2 
Selected survey participant definitions of terms commonly associated with 
quality issues in forensic science.  

Term Selected participant definitions provided 

Non- 
conformance 

“Departure from an approved procedure, standard or regulatory 
requirement. Can also include non-conforming results where a quality 
check (blank, known standard) has not passed acceptance criteria.” 
Participant 10 
“A failure to meet or not adhering to a requirement in the standard 
against which the facility is accredited - e.g. not performing a 
procedure as per the facility’s documented standard operating 
procedure.” Participant 13 
“Non-compliance with a standard, unexpected result, issue that has 
or potential to have impact on quality of work” Participant 8 
“Something deviating from process or procedures in the quality 
management system. …” Participant 5 
“A failure to meet requirements set out in the Quality Manual, 
procedures/methods, AS ISO/IEC 17025 or other regulating bodies.” 
Participant 15 

Contamination “the presence of an artefact that was not part of the original item” 
Participant 1 
“When another variable has been introduced to a sample or test, 
reducing the confidence of the test as being a ’true’ result.” 
Participant 10 
“… As a more general definition, contamination would be the 
unintentional or undesired introduction of material that is exogenous 
to the exhibit/subsample after the point it is contained/bought into 
control/custody.” Participant 13 
“Where an artefact has impacted on a result.” Participant 16 
“The presence of an unexpected or unintended agent (e.g. biological, 
chemical), foreign material (e.g. trace) or substance (e.g. drug) that 
has the potential to negatively impact results.” Participant 14 

Error “Data that has been reported on incorrectly.” Participant 6 
“A mistake in the work being carried out. Mostly referring to human 
as the cause - but could be instrument related.” Participant 5 
“When a mistake has been made due to not following procedures or 
factors that could influence results have not been detected.” 
Participant 10 
“Something demonstrably inaccurate e.g. wrong number, units, 
result, name, date, time or documented procedure not followed” 
Participant 2 
“Difference between the result obtained with the correct or expected 
result.” Participant 9 
“A mistake or accident - related to accuracy.” Participant 15 
“There is no consistency to the term error. It could mean where there 
is an incorrect result, a problem with documentation or an issue with 
an instrument or computer.” Participant 16  
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3.4. Disclosure of quality issues 

All participants indicated that records of quality issues are disclosed 
to external recipients however less than half indicated that these would 
be disclosed at the same time as case results. The remaining responses 
indicated that such records are disclosed upon request. Some partici
pants noted that contributing factors as to whether such records are 
disclosed include: whether the quality issue affects the item being re
ported, whether it is being requested under the Freedom of Information 
Act or court order, or where the decision is at the discretion of the 
reporting analyst. 

Inconsistent approaches to disclosure may be overcome by manda
tory reporting frameworks, such as the Code of Practice issued by the UK 
Forensic Regulator [7]. Frameworks such as these are designed with the 
aim of enhancing transparency and oversight of risks to quality, the 
value of which cannot be argued. However, unless the underlying sys
tems to ensure that the integrity and consistency of the reporting are 
sufficiently standardised there will always be a risk of unnecessary 
over-reporting or inadvertent under-reporting of issues, both having 
outcomes which undermine the just intent of the measures. In addition, 
it is inevitable that certain issues may not be detected and reported until 
after legal proceedings are complete or may only become apparent as an 
issue as the sensitivity of testing methodologies increases over time. 
Mandatory reporting frameworks will have associated expectations and, 
potentially, public expectations as to their effectiveness in assuring 
safety and transparency. Delayed reporting of issues may be viewed 
adversely against those expectations if not managed and communicated 
effectively and this should be considered by the forensic community. 

4. Conclusions 

Within the context of the Australian and New Zealand forensic 
community, the results of this survey demonstrate how the commitment 
to accreditation has resulted in considerable consistency in the quality 
management systems in place within agencies. This consistency also 
translates to how several types of quality issues detected within those 
systems would be recorded, investigated and managed, with root cause 
analysis being applied for the majority of non-conformances identified. 
However, the survey results also demonstrate that this level of analysis is 
less consistently applied for events that could be indicators of an un
derlying quality issue, or a “near miss”. ISO/IEC 17025 requirements 
provide limited definition of the criteria by which a laboratory de
termines the significance of a nonconformity which requires action and 
subsequent analysis to determine the root cause and, therefore, for 
compliance the laboratory must make its own determinations on the 
significance of issues. This can lead to “near miss” events not being 
recorded in the same manner as observed non-conformances and more 
significantly, not being investigated with the same level of scrutiny to 
determine the root cause. This appears to be at odds with the risk-based 
and proactive intent of modern quality management systems and high
lights an opportunity for all forensic agencies and networks to advocate 
practice beyond just compliance to enhance their continuous improve
ment programs through the thorough and rigorous identification and 
analysis of “near miss” events. 

Further, it is important to note that the management of quality issues 
for the improvement of systems is not just about the detection of 
adverse, negative events. “Near miss” events, such as where results may 
have been invalidated or where an internal QAP picked up an issue in 
the system before it affected results, although they may be considered 
“quality issues”, are positive indicators that the quality management 
system is working effectively by proactive identification of risks which 
can be investigated and actioned to prevent reoccurrence. Additional 
positive system indicators may come in the form of customer compli
ments or positive feedback on court testimony. Combining the data from 
the analysis of positive indicators alongside the cause analysis of adverse 
events provides the agency with a deeper understanding of the root 

causes identified and, therefore, has the potential to inform more 
meaningful and effective corrective action to eliminate risks. 

This foundational study supports the need for further research into 
the development of standardised systems of critical issue classification, 
management and disclosure in forensic science as highlighted by the 
increased international demand for mandatory reporting and trans
parency [6–8]. Although the Australian and New Zealand forensic ser
vice provision community may be small when considered against 
international counterparts, the size and isolation of this community has 
enabled an enviable level of control and oversight across all its juris
dictions for an extended period. Since the creation of the National 
Institute of Forensic Science in 1992 and subsequent development of 
governance structures from both policing and scientific branches of 
forensic investigation, the progression of standardised practice in 
forensic science across Australia and New Zealand has moved largely by 
consensus, led by the government agencies that provide the majority of 
forensic services. This highly effective and active governance network 
also places Australia and New Zealand in a unique position to make 
holistic change to forensic science service provision policy across the 
entire region to assure equitable access to high quality, contemporary 
forensic services. 

Through further investigations involving the Australian and New 
Zealand forensic science community, along with examination of inter
national jurisdictions and approaches to critical issue management and 
analysis from other high-risk fields, this ongoing research aims to 
develop an evidence-based standard terminology for quality issues in 
forensic science to support data sharing and reporting, enhance under
standing of quality issues and promote transparency in forensic science. 
A common language forms the basis for a taxonomic system for the 
categorisation of critical issues to support the consistent and effective 
communication of quality issues, whether through mandatory reporting 
obligations, effective delivery of forensic information in investigations 
or as evidence, or to enhance public understandings of forensic science 
and the significance of “error” in the pursuit of open and reliable 
forensic science services to support justice outcomes. 
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