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Abstract

Background: The investigation into sudden unexpected and unnatural deaths supports criminal justice, aids in
litigation, and provides important information for public health including surveillance, epidemiology, and prevention
programs. The use of mortality data to convey trends can inform policy development and resource allocations. Hence,
data practices/management systems in Forensic Medicine are critical. This study scoped literature and described the
body of knowledge on data management and practice systems in Forensic Medicine.

Methods: Five steps of the methodological framework of Arksey and O'Malley guided this scoping review. A
combination of keywords, Boolean terms, and Medical Subject Headings was used to search PubMed, EBSCOhost
(CINAHL with full text and Health Sources), Cochrane Library, Scopus, Web of Science, Science Direct, WorldCat, and
Google Scholar from the 18th to 24th of June 2020 and updated in November 2021 for peer review papers. This
study included articles involving unnatural deaths, focused on data practice or data management systems, relating

to Forensic Medicine, all study designs, and published in English. Screening and selection and data extraction were
conducted by two reviews. Thematic analysis was conducted, and the results were reported using both quantitatively
and qualitatively.

Results: Of the 23,059 articles, 16 met this study’s inclusion criteria. The included articles were published between
2008 and 2019. Eight of the 16 articles were published between 2017 and 2019. Most of the included studies were
conducted in the USA (5) and Australia/New Zealand (4). Only two publications were from lower- and middle-income
countries (Nigeria, Mexico), and the remaining 14 were from high-income countries (Italy, Denmark, USA, Australia,
and New Zealand, Japan, Switzerland, Canada). The data management systems found in this study were as follows:
Virtopsy, Canadian Coroner and Medical Examiner Database, Infant Injury Database, Fatal injury surveillance system,
Medical Examiners and Coroners Alert System, National Violent Deaths Reporting System, AM/PM Database, Tokyo
CDISC/ODM, and National Coronial Information System.

Conclusions: This study’s results revealed limited articles relating to data management and practice systems in
Forensic Medicine, particularly in LMICs through literature indicating there is a prevalence of unnatural deaths in
LMICs. This study, therefore, recommends research on data management and practice systems relating to forensic
medicine in LMICs to inform policy decisions.
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Background

The global burden of trauma, particularly in low- and
middle-income countries places a large strain on
resources, and therefore, the diagnostic value of autop-
sies must be reiterated (Salona Prahladh 2018). The use of
autopsies remains the gold standard in assessing stand-
ards of medical care. There is a concerning decline in
autopsies even though its value to the medical fraternity
is acknowledged (Aase 2013; Bagher et al. 2015). Foren-
sic Medicine and Forensic Pathology apply scientific and
medical knowledge to inquests, and the autopsy is fre-
quently regarded as the focus of the death investigation.
The investigation into sudden unexpected and unnatu-
ral deaths supports criminal justice, aids in litigation,
and provides important information for public health
including surveillance, epidemiology, and prevention
programs (Bagher et al. 2015; Tseng et al. 2018; Barberia
et al. 2018; Pan et al. 2019; Soto Martinez et al. 2019). The
evidence serves to inform policy not only for injury pre-
vention and control but also to prevent suicide, violence,
or substance abuse (Barberia et al. 2018; Pan et al. 2019;
Rao et al. 2005; Grills et al. 2011; Prinsloo 2019; Willcox
et al. 2020).

Globally, death investigations are conducted accord-
ing to prevailing legislation which differs from country to
country. Historically, the coroner system was formalized
into law by England’s King Richard I in 1194 with the first
coroners being knights (Koehler 2016). The coroner sys-
tem from England was introduced in the 1600 s by Amer-
ican colonists to become an important part of the death
investigation system in what would become the USA, but
later, the role of the office was reduced to the medicolegal
examination of a body and the determination of the cause
and manner of death (Koehler 2016). Throughout the
middle ages, the functions of the coroner included con-
ducting inquests, attending to and inspecting the dead,
and investigating suspicious deaths.

In the USA, coroners are generally public officials with
minimal to no medical training. Some coroners only
serve part-time capacities, and they also had other full-
time employment. The medical examiner system was
introduced due to public dissatisfaction, accusations of
corruption, and an increased need to have highly trained
personnel in the death investigation (Koehler 2016). This
led to the emergence of a separate discipline of Foren-
sic Medicine that began in the seventeenth century
(Choo and Choi 2012). The first medical examiner sys-
tem was introduced in Massachusetts in 1877. In 1959,

the medical subspecialty of Forensic Pathology was for-
mally certified and medical examiners were trained in
Pathology. Forensic Pathology is viewed as subspecialty
in Anatomical Pathology in countries such as Canada
and the UK. In countries such as South Africa and Aus-
tralia, you may do training solely in Forensic Pathology
for a minimum of a year (usually more) with training in
Anatomical Pathology. In South Africa, the medicolegal
death investigation is conducted primarily in terms of the
Inquests Act (Act 58 of 1959). The medicolegal autop-
sies are performed by medical practitioners, but due to
the large annual number of unnatural deaths and the
small number of qualified Forensic Pathologists in South
Africa, a large number of these autopsies are performed
by colleagues with limited formal training in performing
autopsies (du Toit-Prinsloo and Saayman 2012).

The fundamental essence of Forensic Pathologists’
work is to investigate and report the cause of death. The
importance of reporting the cause of death is reiterated
and forms the basis of The Global Burden of Disease
Study (Roth et al. 2018). This comprehensive worldwide
observational epidemiological describes mortality and
morbidity from major diseases, injuries, and risk factors
to health at global, national, and regional levels. Mortal-
ity reporting systems can help to prioritize health system
investments, track progress towards global development
goals, and guide scientific research (Roth et al. 2018). The
Global Burden of Disease study acknowledges the need
for wider adoption and improvement of these systems
because continuous reporting of cause-specific mortality
in many countries represents a success for global health.

Information derived from autopsies has historically
been paper-documented, filed, and archived. With the
current age of technology, this information can be stored
and managed electronically to ensure reporting that is
current, relevant, and contributory to training and ser-
vice delivery, policy implementation, and social interven-
tions. The current coronavirus pandemic has accentuated
the importance of wireless technology and the use of the
Internet to transcend normal communications. Due to
safety reasons, much work has to be conducted remotely
in many business sectors including the medical sector.
General practitioners conducted consultations virtually
to adhere to social distancing and safety measures, and
telephonic communication and telemedicine became a
necessity due to the pandemic. At this current point in
time, we are forced to be open-minded to integrate tech-
nology into our daily work lives.
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This scoping review was conducted to map the evi-
dence on data management and practice systems, their
use, benefits, and challenges in Forensic Medicine. The
information gained on the use and availability of digital
technologies and their strengths and limitations to col-
lect autopsy data can inform models to suit similar pur-
poses in Forensic Medicine in lower- and middle-income
countries.

Methods

This study’s protocol was developed a priori and pub-
lished (Prahladh and van Wyk 2020). This study used
the Arksey and O’Malley framework to conduct a scop-
ing review which includes the following: (i) the research
question was identified, (ii) relevant studies were identi-
fied, (iii) eligible studies were selected, (iv) the data was
charted, and (v) the results were collated and summa-
rized (Arksey and O’Malley 2005; PRISMA 2018).

Identifying the research question

The main research question was “In the last 10 years,
what evidence on data management and practice systems
and their benefits and challenges in forensic medicine
exist globally? This study’s population, concept, and con-
text were sudden/unnatural deaths, data practices, and
forensic medicine (autopsies or post-mortem examina-
tions) globally, respectively. The research sub-questions
were as follows:

1. What evidence exists on data management and prac-
tice systems in forensic medicine?

2. What are the reported benefits and challenges of
the data management and practice systems used in
forensic medicine?

Identifying relevant studies

A systematic search of both gray literature and published
literature was done to retrieve articles relating to data
practice, use, benefits, and challenges in forensic medi-
cine internationally. A combination of keywords, Boolean
terms, and Medical Subject Headings was used to search
PubMed, EBSCOhost (Academic Search Complete,
CINAHL with full text, and Health Sources), Cochrane
Library, Scopus, Web of Science, Science Direct, World-
Cat, and Google Scholar from the 18th to 24th of June
2020 and updated in November 2021 for peer review
papers in English. Study design limitations were removed.
The search strategy was piloted to check the appropri-
ateness of keywords and databases. The results were
reviewed by the research team to ensure the validity of
the search strategy in PubMed. A hand search was con-
ducted of the references of the included studies and the
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World Health Organization (WHO) website. Each search
was adequately documented as illustrated in supplemen-
tary file 1. The Peer Review of Electronic Search Strate-
gies (PRESS) statement guided this study’s electronic
search strategy (McGowan et al. 2016). All citations were
managed using the EndNote X9 reference manager.

Selection of articles and eligibility criteria

The principal investigator conducted the database
searches and title screening using this study’s eligibil-
ity criteria. The search strategy and screening tools were
piloted to calibrate operators and increase consistency
and fine-tune the methods. A second reviewer reviewed
the retrieved titles to ensure completeness before the
abstract screening. Subsequently, the cleaned EndNote
library was shared among the review team after the
removal of duplicate titles. Using an electronic screening
tool developed in Google forms, two reviewers indepen-
dently screened the abstracts and full texts and catego-
rized them into “include” or “exclude” categories based
on this study’s eligibility criteria. The review team met
throughout the screening process and resolved the dis-
crepancies between the two reviewers at the abstract
screening stage through discussions until a consensus
was reached even though there were no significant disa-
greements among the reviewers. It was decided that the
articles will be selected on a minimum agreement of at
least 50% between the two reviewers due to the complex
and specialized field the review would entail. The second
reviewer, however, resolved the discrepancies between
the principal investigator and the third reviewer at the
full-text screening phase. The PRISMA flow diagram was
used to account for all the articles. This study’s eligibility
criteria used are outlined below:

Inclusion criteria

« Studies that involved unnatural deaths

« Studies that focused on Forensic Medicine (autop-
sies/post-mortem)

« Articles that reported data practices such as use, ben-
efits, and challenges

+ Published from 2008 to 2021

+ Published in the English language

+ All study designs

Exclusion criteria

o Articles that do not involve Forensic Medicine/
Pathology and/or autopsies

« Studies with no clear targeted population

« Studies where full-text articles could not be obtained
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+ Articles reporting photo capture/imaging programs
+ Non-English publications

Charting the data

The data for this study were collected using a spread-
sheet comprising of the following: bibliographic details,
publication year, study design, study setting, data prac-
tices relating to Forensic Medicine, uses, benefits, chal-
lenges, and conclusion and recommendations. The form
was pilot tested by two reviewers independently, and
all discrepancies were resolved before its usage. Finally,
two reviewers performed the data extraction using both
inductive and deductive approaches. Subsequent discrep-
ancies were resolved through discussion by the review
team.

Collating, summarizing, and reporting the results
Thematic content analysis was conducted for this study.
The emerging themes and subthemes relating to data
practices in Forensic Medicine were collated, summa-
rized, and reported narratively. However, the biblio-
graphic details of the included studies such as design and
publication year were reported quantitatively and pre-
sented as percentages.

Results

Of the total of 23,059 search yields, 144 were deemed
relevant from the title screening phase based on this
study’s eligibility criteria. Of the of 144 titles, 43 dupli-
cates identified were removed, and then, 74 and 16 arti-
cles were removed at the abstract and full-text screening
phases, respectively. The 16 articles removed at the full-
text screening phase focused on software for clinical
forensic medicine, and graph-based document represen-
tation models and others did not report the data storage
method. Therefore 15 articles were finally deemed eligi-
ble for inclusion for data extraction (Fig. 1). Following
reviewer indication, an additional article was added to
the results after the full-text screening for a total of 16
articles to be included in the study.

Characteristics of included publications

Table 1provides a summary of the main characteristics
of the articles included. The included articles were pub-
lished between 2008 and 2019. Eight of the 16 articles
were published between 2017 and 2019 (Soto Martinez
et al. 2019; Dunstan 2019; Fowler et al. 2018; Hargrove
et al. 2018; Dennis et al. 2018; Saar et al. 2017; Hofmeister
et al. 2017; Ottaviani et al. 2017). Most of the studies
were published in the USA (Soto Martinez et al. 2019;
Fowler et al. 2018; Hargrove et al. 2018; Levy 2015; Blair
et al. 2016)and Australia/New Zealand (Willcox et al.
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2020; Dunstan 2019; Saar et al. 2017; Lyndal et al. 2016;
Pearse 2012) and three from European countries. Two
publications were from LMIC (Nigeria, Mexico), and
the remaining were from high-income countries (Italy,
Denmark, USA, Australia, and New Zealand, Japan,
Switzerland, Canada (Fig.1). The article types included
brief communication (Ottaviani et al. 2017; Kiuchi et al.
2013), original studies (Dunstan 2019; Saar et al. 2017;
Hofmeister et al. 2017; Levy 2015; Aghayev et al. 2008),
author manuscript (preprint) (Blair et al. 2016), retro-
spective descriptive studies (Soto Martinez et al. 2019;
Fowler et al. 2018; Hargrove et al. 2018; Dennis et al.
2018; Kipsaina et al. 2015; Colville-Ebeling et al. 2014),
a single systematic review (Lyndal et al. 2016), and an
annual/government report (Canada 2012).

Findings

Table 2 present a summary of these findings. A brief nar-
rative of the finding is reported under the following main
themes: data management and practice systems, benefits/
uses of the data management and practice systems, and
challenges/limitations of the data management and prac-
tice systems.

Types of data management and practice systems

All the reviewed studies described the use of electronic-
based systems which ranged in complexity from a sim-
plified Excel spreadsheet (Kipsaina et al. 2015)to a more
complex system based on the use of a web portal (Kiuchi
et al. 2013)and use at the state level and national levels,
the National Violent Death Reporting System ((Blair
et al. 2016), and the National Coronial Information Sys-
tem systems (Dunstan 2019; Saar et al. 2017; Lyndal et al.
2016). The national system received full technical sup-
port. In some cases, such as mentioned in the Nigerian
study, data was collected by a single user and was based
on tools developed by WHO-Monash University fatal
injury surveillance manual (2012). It was found to be
acceptable and timely with good data quality which was
representative and specific due to a single experienced
user. Other systems sourced data from multiple users and
departments such as the Forensic Medicine Department,
Police, Psychologist. Many of the systems were consoli-
dated centralized systems that were used in the Forensic
Medicine Departments (n=10; 62.5%) (Dunstan 2019;
Saar et al. 2017; Hofmeister et al. 2017; Ottaviani et al.
2017; Blair et al. 2016; Lyndal et al. 2016; Pearse 2012;
Aghayev et al. 2008; Canada 2012). Access to all the sys-
tems was strictly controlled either through single/multi-
ple user authorization (Dunstan 2019; Hofmeister et al.
2017; Lyndal et al. 2016; Kiuchi et al. 2013; Aghayev et al.
2008; Colville-Ebeling et al. 2014), or data are captured in
a spreadsheet created in Excel (Kipsaina et al. 2015). The
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Fig. 1 PRISMA 2009 flow diagram

articles based on systems that reported the best utility
were those that allowed greater flexibility and lend them-
selves to state-based use (Fowler et al. 2018; Blair et al.
2016). In these cases, the systems received government
funding and technical support (Hofmeister et al. 2017;
Blair et al. 2016; Lyndal et al. 2016; Aghayev et al. 2008;
Colville-Ebeling et al. 2014; Canada 2012).

Benefits/uses of the reported data management

and practice systems

In 9 (56%) of the articles, the wide coverage of cases
increased the value of the system for those who used the
data (Dunstan 2019; Fowler et al. 2018; Hargrove et al.
2018; Saar et al. 2017; Hofmeister et al. 2017; Ottaviani

et al. 2017; Blair et al. 2016; Colville-Ebeling et al. 2014;
Canada 2012). The benefits reported included the use to
formulate injury prevention policies and enhance epide-
miological studies (n=10; 62.5%) (Dunstan 2019; Fowler
et al. 2018; Hargrove et al. 2018; Saar et al. 2017; Ottavi-
ani et al. 2017; Levy 2015; Blair et al. 2016; Lyndal et al.
2016; Colville-Ebeling et al. 2014; Canada 2012). Many
of the cited systems contributed and supported research
(n=10; 62.5%) (Arksey and O’Malley 2005; Dunstan
2019; Fowler et al. 2018; Saar et al. 2017; Ottaviani et al.
2017; Levy 2015; Blair et al. 2016; Lyndal et al. 2016; Col-
ville-Ebeling et al. 2014; Canada 2012). Although only a
few systems had standardization of data as an attribute
(n=4; 27%) (Fowler et al. 2018; Hofmeister et al. 2017;



Prahladh and van Wyk Egyptian Journal of Forensic Sciences (2022) 12:38 Page 6 of 14

Table 1 General characteristics of included studies

Criterion Number Percentage

Publication year

2008-2012 2 12.5%
2013-2016 6 37.5%%
2017-2019 8 50%

Publication type

Brief communication 2 12.5%
Original article/review 5 31.25%
Retrospective descriptive 6 37.5%
Systematic review 1 6.25%
Annual/government report 1 6.25%
Author manuscript 1 6.25
Sector/country
Nigeria 1 6.25%
Multiple countries including Mexico, Central America 1 6.25%
Tokyo/Japan 1 6.25%
Canada 1 6.25%
Australia/New Zealand 4 25%
Switzerland 1 6.25%
Denmark 1 6.25%
USA 5 31.25%
Italy 1 6.25%
Data system coverage
National 6 37.5%
Almost complete national coverage 4 27%
Provincial/states 5 31.25%
Other/review 1 6.25%
Uses
Diagnostic models/education 3 18.75%
Research 15 93.75%
Statistics 6 37.5%
Inform policy 5 31.25%
Information sharing 5 31.25%
Benefits
Wide coverage 9 56.25%
Contribution to policies and epidemiology 10 62.5%
Data standardization 4 27%
Information security 2 13%
Anonymisation of data 3 20%
Data quality control 7 47%
Information sharing 6 37.5%
Challenges/limitations
Underreporting/low-case numbers 10 67%
Data quality/validity (missing cases) 8 53%
Poor information exchange systems 8 53%
No standardization of data 5 33%
Ethical considerations 2 13%
Reporting bias/error/selection bias 4 27%

Implications of results
Beneficial for research, policy making, prevention strategies, information exchange 16 100%
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Table 1 (continued)

Criterion Number Percentage
Level of sophistication: Simple beneficial database 1 7%
Sophisticated database: Multiple stakeholder involvement therefore beneficial outside 5 31.25%

Forensic Medicine-private companies, etc

Aghayev et al. 2008; Kipsaina et al. 2015), two reported
the benefits of information security (n=2; 13%) (Kiuchi
et al. 2013; Colville-Ebeling et al. 2014)and 3 (20%)
included the anonymization of data as a characteristic
(Kiuchi et al. 2013; Aghayev et al. 2008; Colville-Ebeling
et al. 2014). Some of the systems mentioned the use of
their own data quality control measures (n=7; 47%)
(Dunstan 2019; Hargrove et al. 2018; Saar et al. 2017;
Blair et al. 2016; Lyndal et al. 2016; Kiuchi et al. 2013;
Canada 2012). Only six (37.5%) of the reported systems
allowed for ease of data sharing/information exchange
for the research and policy implementation (Dunstan
2019; Saar et al. 2017; Blair et al. 2016; Lyndal et al. 2016;
Aghayev et al. 2008).

The data management and practice systems serve as
repositories for information to inform about interna-
tional best practices and supported the development of
diagnostic models (Soto Martinez et al. 2019; Levy 2015;
Fowler et al. 2018). The systems were also seen as a con-
duit for information sharing once privacy challenges
were tackled (Levy 2015; Colville-Ebeling et al. 2014;
Aghayev et al. 2008; du Toit-Prinsloo and Saayman 2012).
The provision of data for research was a large contribu-
tion to most of the databases establishment (Soto Mar-
tinez et al. 2019; du Toit-Prinsloo and Saayman 2012;
Dennis et al. 2018; Dunstan 2019; Fowler et al. 2018;
Lyndal et al. 2016; Saar et al. 2017; Levy 2015; Pearse
2012; Kiuchi et al. 2013; Aghayev et al. 2008; Kipsaina
et al. 2015; Colville-Ebeling et al. 2014). The systems
contributed to the institution of preventative measures
by identifying risk factors and by predicting the possible
outcomes by using the data available in the reporting sys-
tems (du Toit-Prinsloo and Saayman 2012; Fowler et al.
2018; Blair et al. 2016; Lyndal et al. 2016). Improvement
of surveillance and statistics related to epidemiology was
notable in some studies (Saar et al. 2017; Ottaviani et al.
2017; Blair et al. 2016), and this further informed policy
changes, contributed to the institution of new policies,
and the reformation of laws (Bagher et al. 2015; Lyndal
et al. 2016; Saar et al. 2017; Blair et al. 2016; Pearse 2012).

Challenges/limitations of the data management

and practice systems

In one of the systems included for review, the authors
described that data were captured voluntarily. This how-
ever led to inconsistencies, underreporting and time lag

that impacted the usability of the data for research and
epidemiology (PRISMA 2018; Dunstan 2019; Fowler
et al. 2018; Hofmeister et al. 2017; Kipsaina et al. 2015).
Some of the other challenges reported (n=8; 53%) in
service work and research included underreporting, low-
case numbers, or use of closed cases only which generally
impacted on epidemiology and research (Soto Martinez
et al. 2019; Hargrove et al. 2018; Dennis et al. 2018; Saar
et al. 2017; Blair et al. 2016; Lyndal et al. 2016; Kipsaina
et al. 2015; Canada 2012). In the articles that cited data
quality and validity challenges (n=8; 53%) missing infor-
mation was also reported as a limitation (Dunstan 2019;
Fowler et al. 2018; Saar et al. 2017; Levy 2015; Blair et al.
2016; Lyndal et al. 2016; Colville-Ebeling et al. 2014).
Data exchange and entry limitations were also reported
as an issue (n=28; 53%) (Dunstan 2019; Fowler et al. 2018;
Saar et al. 2017; Hofmeister et al. 2017; Levy 2015; Lyndal
et al. 2016; Aghayev et al. 2008), and these barriers may
be in part be due to an inability to institute standardiza-
tion practices for data capturing (n=>5; 33%) (Fowler et al.
2018; Dennis et al. 2018; Hofmeister et al. 2017; Levy
2015; Blair et al. 2016). Ethical considerations such as
consent for autopsy or submitting data for analysis and
research also impacted the use of the systems (n=2; 13%)
(Ottaviani et al. 2017; Kiuchi et al. 2013). Factors such
as case-reporting bias, reporting errors, and bias in case
selection also impacted case numbers and research (n=4;
27%) (Soto Martinez et al. 2019; Blair et al. 2016; Lyndal
et al. 2016; Canada 2012).

Discussion

This study sought to map the evidence on data manage-
ment and practice systems in Forensic Medicine. The
results show that several data management and practice
systems exist. However, most of the existing systems
were from high-income countries with few in LMICs
based on this study’s eligibility criteria. This review was
informed by the need to collect systematic evidence on
the data management and practice systems being used
in forensic medicine and the possible lessons and appli-
cability to LMIC contexts where paper reporting is still
being used. The lack of information on data manage-
ment and practice systems is visible in that only two of
the articles included for review reported on studies from
the LMIC context. Half the publications (50%) were pub-
lished during and after 2017. This trend may be due to
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the greater access, use, and reporting of electronic data
reporting systems. The inclusion of Forensic Pathology
reports on databases also captures information that is
not routinely captured in vital registration statistics. The
existing data management systems in forensic medicine
reported in the included articles have several benefits.
Nonetheless, the included articles also reported several
challenges about those existing data management sys-
tems (see Fig. 2).

To the best of our knowledge, this scoping review is the
first present evidence on data management and practice
systems in Forensic Medicine. Therefore, we cannot com-
pare our findings. Nonetheless, the literature shows that
electronic data reporting systems are relevant and were
developed from the recognition of coronial data as not
only a part of the death investigation but as a contribu-
tor to preventable death research and public health ini-
tiatives. For instance, in an article by Bruce Levy which
discussed the United States of America systems currently
in place to support Forensic Pathology and death investi-
gation, the CDC implemented the National Violent death
Reporting System in response to a report describing the
need for a national fatal intentional injury surveillance
system. Initially, the system started in six states but later
was expanded to 18 states as stated in the publication
(Fowler et al. 2018). According to the CDC website, and
an article published in 2019 regarding its future direc-
tions, the program has now expanded to all 50 states and
is constantly being updated and improved for data shar-
ing (Blair et al. 2016; CDC, 2012). Other systems devel-
oped in the USA included a state-wide comprehensive
multisource drug overdose fatality surveillance system in
Kentucky (developed in response to drug overdoses cited
as a public health crisis) and a database related to infant
and child abuse (Soto Martinez et al. 2019; Hargrove
et al. 2018). The burden of sudden infant death syndrome
and the large number of cases that remain unexplained
led to the passing of legislation in Italy (2006) that fetuses
and infants, from 25 weeks of gestation to one postnatal
year, who died suddenly and unexpectantly should be
sent to the University of Milan, Italy, for a postmortem
with parental consent (Ottaviani et al. 2017). An Italian
research center developed a web portal for a national
bank registry which has been set up to centralize records
retrieved from regions across Italy which hopes to con-
tribute data for epidemiology and study into risk factors
for sudden unexpected death in infants. Canada insti-
tuted a National Coroner and Medical Examiner database
to detect emerging trends and hazards for the prevention
of avoidable deaths (Canada 2012). Tokyo is recognized
as a technology hub, and the latest inclusion of a Legal
Medicine Information System for forensic systems is dis-
cussed in an included article (Kiuchi et al. 2013). Using

(2022) 12:38
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the information system, Forensic Pathologists and other
staff can register and search for institutional autopsy
information, print death certificates, and extract data for
research and analysis. Switzerland created a tool called
the Virtopsy-a centralized database in Forensic Medicine
for analysis and comparison of radiological and autopsy
findings (Aghayev et al. 2008). It is a database currently
created but not in routine use as it has not been vali-
dated. The database compares autopsy and radiologi-
cal data with photograph storage. In the Nigerian study,
recognition of the poorly representative mortality injury
surveillance system prompted the authors to institute
an electronic injury surveillance system (Kipsaina et al.
2015). The system included features based on a South
African initiative namely the National Injury Mortal-
ity Surveillance System (NIMSS) which due to logistical
reasons and lack of funding was deemed unfeasible and
discontinued (Prinsloo 2019). Articles related to NIMSS
did not meet the inclusion criteria of the current study.
Although the tools that were utilized were already exist-
ing making the system feasible and sustainable, but an
appropriate infrastructure needs to be in place to main-
tain the system (Prinsloo 2019).

The recognition and understanding of violent deaths
require the collection of accurate, timely, and compre-
hensive surveillance data to implement preventative
measures (du Toit-Prinsloo and Saayman 2012; Prinsloo
2019; Saar et al. 2017; Blair et al. 2016; Pearse 2012). The
wealth of information collected by Forensic Pathologists
can be effectively used in public health and safety ini-
tiatives, policies, and legislation (Dunstan 2019; Fowler
et al. 2018; Blair et al. 2016). The databases have been
credited as an evidence base for awareness-raising and
death prevention initiatives informing research, policy
development, and coronial investigation (Dunstan 2019;
Blair et al. 2016). It encourages information exchange,
standardization, and implementation of investigation
protocols, and research. It has contributed to the publi-
cation of more than a hundred articles in a broad range
of journals (Blair et al. 2016; Lyndal et al. 2016). Access,
tracking, and centralization of data can result in the
improvement of scientific and investigative processes
with the implementation of international standards and
best practices (Fowler et al. 2018; Saar et al. 2017; Blair
et al. 2016; Kiuchi et al. 2013). The implementation of the
system improved the quality of the surveillance data and
the standardization of data. Furthermore, using and link-
ing multiple sources of data-enabled valuable informa-
tion to be extracted and translated for the identification
of vulnerable populations at risk and provided evidence
to implement a new legislature (Fowler et al. 2018; Levy
2015). It can be cost-effective and impact public health to
reduce waste of resources and improve public initiatives.
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= USA
= Europe
= Japan

= Nigeria
Fig. 2 Countries where publications originated

Countries represented

“Va,

= Australia and New Zealand

Canada

= South America

This data can further be used to develop diagnostic mod-
els to better inform clinical decision-making (Soto Mar-
tinez et al. 2019). It was recognized that the tool used
must be comprehensive and adaptable as data manage-
ment systems are indispensable as part of forensic inves-
tigations (Hofmeister et al. 2017; Levy 2015). It can be
remodeled to an online platform that simplified system
operations and management, improved timeliness of
reporting, and increased adaptability which creates an
opportunity for expansion to multiple sites.

There were several limitations discussed which primar-
ily involved feasibility of the system, accuracy, availability,
and completeness of data, involvement of relevant stake-
holders, and the absence of morbidity data (Lyndal et al.
2016). Collaboration may address challenges of sharing
and merging and analyzing of data. Developing policies
regarding storage, quality review, and access of the data
for analysis may address privacy challenges. Important
issues discussed included the protection of data privacy
which can be overcome by anonymization of data on
the central server and the case sensitive information can
be stored on the local server (Kiuchi et al. 2013; Aghayev
et al. 2008). The use of the Internet can be a cost-effective
solution whereas more sophisticated databases require
time and resources and a necessary framework that
involves policies, staff, training, quality control, and sup-
port. The issues relating to the systems are the limited

resources for death investigations (both human factors
and technology). The involvement of various stakehold-
ers to support data-sharing programs in Forensic Pathol-
ogy can relieve the financial strain (Dunstan 2019; Fowler
et al. 2018; Hargrove et al. 2018; Dennis et al. 2018; Saar
et al. 2017; Hofmeister et al. 2017; Ottaviani et al. 2017;
Levy 2015). The Forensic Medicine Departments can uti-
lize simple and available tools that can advance standard-
ization of data collection, storage, and reporting because
of the central role they play in reporting provincial/
national data (Kipsaina et al. 2015). The reviewed arti-
cles included a great variety of systems that could lend
themselves to use in LMIC contexts. Apart from its limi-
tations, the autopsy/coronial data reporting systems are
recognized as an essential tool for monitoring the preva-
lence and incidence of violence related to fatal injuries.

Strengths and limitations

This study is the first scoping review that systematically
mapped literature relating to data practices in Forensic
Medicine globally. A major strength of our study method
is that it permits the inclusion of all study designs and the
development of a protocol that ensures reproducibility.
Moreover, we conducted a thorough search using a com-
prehensive search strategy which enabled us to capture
the most relevant articles to answer the review question.
However, the articles selected were limited to Forensic
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Medicine, keywords, and its data collection methods of
autopsy records; therefore, articles that entail electronic
methods for the data collection in other medical depart-
ments were excluded. The limitation was due to the focus
of the study being on the value of these systems to pre-
ventative programs rather than treatment. The keywords
to be used in the search strategy are broad and may not
identify specialized studies in data management. Only
articles in English will be used. Nonetheless, the find-
ing produced by this study is useful to inform further
research, particularly LMICs.

Recommendations

The general consensus from the articles is that a data
management and practice system containing coronial/
medical examiner/Forensic Pathology data is beneficial
for research, policymaking, prevention strategies, and
information exchange for education. Due to resource
limitations in some low- to middle-income countries, the
database can be done by using available resources to cre-
ate a limited database (Kipsaina et al. 2015). Although if
multiple stakeholders can be involved to formulate and
fund a nationally representative information system, this
can be wholly beneficial, not only to the community and
government but may also impact on private companies
with regard to product development and reformation
due to its comprehensive coverage of preventable deaths
(Dunstan 2019; Hargrove et al. 2018; Saar et al. 2017;
Blair et al. 2016; Lyndal et al. 2016).

Conclusions

This scoping review summarized the evidence on data
management and practice systems and their benefits and
challenges in forensic medicine. The very appropriate use
of words in an article’s title “Saving Lives Through the
Power of Data” reiterates the appropriate use of infor-
mation from preventable deaths. The imperative to use
autopsy data for statistically relevant but also representa-
tive data can be time-consuming and an arduous task.
The electronic systems, ranging from the most sophis-
ticated (NCIS, NVDRS, Virtopsy Switzerland, Tokyo
CDISC/ODM) to those created considering resource
limitations (Nigerian trial), are cited as beneficial to the
pathologist, researchers and for public health. The limita-
tions to implementing electronic systems may include the
reluctance of various stakeholders (such as government
agencies) to participate and the need for additional fund-
ing to sustain more sophisticated database systems. How-
ever, the use of simple and available tools such as in the
Nigerian trial still managed to contribute to statistically
relevant data for impactful research.
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