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Abstract

Background: Data related to forensic postmortems or autopsies are still mainly captured in hard copy format and
archived. This paper-based practice impacts on the practitioner’s ability to report on incidence, prevalence, and
statistical trends related to cases that are commonly seen in mortuaries in forensic medicine. An autopsy can be
used to inform and provide evidence-based knowledge for further research about important issues, including social
development and assist in providing statistics and data for public health initiatives for implementation and
monitoring. Currently, in forensic medicine and pathology research developments are largely hampered by the
inefficient data capturing system which only allows access to basic information while pertinent information is
largely recorded manually and is therefore difficult to obtain. There is thus a need to improve the efficiency of the
data capturing system in forensic pathology, and this review is intended to inform the choice and decisions of
appropriate data capture practices and is being conducted to identify nationally and internationally the current
data mining and storage systems in place.

Methods: The methodology for this scoping review will be guided by the methodological framework for scoping
review. The search strategy was developed by the authors, and we will conduct a search from 1 January 2008 of
electronic databases (Cochrane Library, Scopus, Web of Science, and Science Direct) and search through WorldCat
and PubMed for citations and literature using both keywords and the Medical Subject Headings (MeSH).The electronic
search will be supplemented by hand searching references of the included studies and references in journals and websites.
All articles will be assessed for eligibility by two reviewers (the primary and secondary authors) and uploaded into EndNote
Excel spreadsheet, and duplicates will be identified and removed. The two reviewers (primary and secondary authors) will
screen the eligible abstracts and articles against the inclusion criteria, and selection will be on a minimum percentage
agreement of 50%. The selection process will be documented by following and using a PRISMA flow diagram. The extracted
data will be analyzed and reported in the form of a narrative review with descriptive analysis and text analysis once the data
is summarized for description and characterization.

Discussion: The results of this review will identify and describe data capturing, management, and storage practices for use
in forensic medicine. It will also review the efficiency of the different data systems and report where possible on the uses of
the data system within the forensic medicine and pathology field.
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transparency and reproducibility.

Ethics and dissemination: Although research ethics approval is not required for this scoping review because the
study will not include human or animal participants, the study was submitted for approval to the University of
Kwazulu Natal Biomedical Research Ethics Committee and obtained provisional approval. Data will be sourced
only from published literature and gray literature. The results will be presented at relevant national and
international conferences and published in a peer-reviewed journal. All search results including excluded studies
will be added into an addendum in the article and made available for public perusal to therefore ensure
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Background

The discipline of forensic pathology involves the study of
“unnatural” and sudden unexpected deaths. It is a medico-
legal investigation process that forms part of the judiciary
process, and therefore, consent from relatives is not neces-
sary to perform the autopsy. The medicolegal autopsy is a
legal requirement under the Inquests Act, Birth and
Deaths Registration Act, Health Professions Act, and
Criminal Procedures Act as per the Regulations of Foren-
sic Pathology Services in South Africa [1, 2]. As part of the
inquest procedure and the National Code of Guidelines
for Forensic Pathology Services, an authorized medical
doctor is appointed by the province to perform a postmor-
tem. In South Africa, it is usually a medical professional
trained in forensic medicine or a qualified forensic path-
ologist. But internationally, such as the USA, the coroner
and medical examiner system are followed, and the juris-
diction differs in each state [3, 4]. The medical examiner is
an appointed medical practitioner with board certification
in medical specialty whereas a coroner is an elected per-
son without professional training. A coroner may refer a
case to a medical examiner if needed. Across the world,
the death investigation systems may differ in accordance
with law.

According to Statistics SA, the report on “Mortality and
causes of death in South Africa, 2016: Findings from death
notification”, the number of deaths were recorded at 456,
612 (11%), and unnatural deaths were composed of ap-
proximately 51,242 (11%) deaths. One hundred fourteen
thousand, four hundred eighty-nine (25%) postmortem
examinations and 44,798 (10%) autopsies were performed
in 2016 [5]. Internationally, although autopsies for exter-
nal causes of death have increased to approximately 10%,
autopsies for hospital-related causes of death declined by
58% [6, 7]. This large decline in hospital or clinical autop-
sies has been mainly attributed to religious reasons and
technological advancements which presents a difficult but
unique situation to the medical fraternity because autopsy
pathology has provided great insight into disease processes
and into disease surveillance and progression and there-
fore has played a large role in medicine to advancement of

treatment [8—11].Recently, there has a resurgence in the
twenty-first century to focus on patient safety and care,
and quality assurance has recently been thrust into the
spotlight of late due to patients being more informed and
educated, human nature being generally inquisitive, and
the widespread accessibility of information on the inter-
net. Medical malpractice and misdiagnosis claims have
seen a steady increase over the last decade [12]. Improving
our current reporting system on medicolegal autopsies
can be used to fill in the gaps in autopsy pathology, iden-
tify issues of high importance, and retrain medical
personnel appropriately and will ultimately improve the
quality of patient care which are important aspects of pub-
lic health and health care in general. Postmortems provide
important and underutilized information that are in-
accessible if not captured appropriately. Internationally, it
has been shown that secondary use of clinical data can be
accelerated by modernizing our current health care infra-
structure with regard to health records [13-16]. But cur-
rently, research is laborious and difficult, due to the
unavailability of data which is only accessible presently
manually or in hard copy format at each mortuary. The
collection, storage, and dissemination of important health
care information for use in academic departments and
governmental organizations have advantages for public
health such as epidemiology studies, health surveillance
and to institute appropriate preventative measures [17—
20]. Therefore, improving and streamlining data manage-
ment in medicine are important to provide an intuitive
system with appropriate tools to support new and ongoing
projects [6]. While paper records are essential, the ad-
vancement of technology allows for data to be entered
into a computerized database that can further be com-
pared and analyzed, thereby greatly reducing laborious ef-
forts of accessing paper-based information and increasing
the utility of the information for teaching, research, epi-
demiology, and health monitoring. Medical data proves to
be unique in a lot of aspects including heterogeneity, data
types, confidential storage of privacy sensitive voluminous
health records, and transmission of the information for
ancillary use, and therefore, appropriate and adequate
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recording systems are a prerequisite [21-23]. There is a
need to improve current data reporting systems in place
to support forensic medicine as well as medicine [24, 25].
The objective of this scoping review is to gain insight on
the different data capturing systems and how it has im-
pacted on different departments in medicine with a special
interest in forensic medicine and data capturing in aut-
opsy reporting.

Methodology

This scoping review will be conducted to gather evidence
from the literature on the use, benefits, and application of
electronic data information practices in forensic medicine
and will be extended to similar academic health-related
disciplines. The objectives are to identify and review
current data practices for collection, storage, and manage-
ment of health care records; examine the literature on the
different methods used; explore and describe literature re-
lating to the impact of current; and improve data collec-
tion and management practices in forensic pathology and
medicine. It is anticipated that the results of this study will
inform the medical fraternity, the public, and the govern-
ment of the importance of good and efficient data captur-
ing methods in health care advancement and inform on
decisions relating to implementing such systems in the fo-
rensic medicine department.

Scoping review

We will conduct a systematic scoping review of literature
reporting on at least the last 10years in data capturing
practices and database management in forensic medicine
and pathology locally and internationally and in health-
related disciplines. A scoping review method was selected
as a method to outline different types of evidence on the
area of interest and to fill in the gaps for further research.
The proposed review will be guided by the methodological
frameworks proposed by Arksey and o’Malley and from
the Joanna Briggs Institute Tricco et al. [26—29]. Thus, the
following five steps will be followed in this scoping review:
(i) identifying the research question, (ii) identifying rele-
vant studies, (iii) selection of eligible studies, (iv) charting
the data, and (v) collating and summarizing the results.
Quality appraisal of studies will not be conducted as this
review aims to explore the general scope of research con-
ducted in this field.

Identifying the research question
The main research question is “What are the data cap-
turing and storage methods in forensic medicine and
pathology?”

The research sub-questions are as follows:
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e What data recording and reporting methods are
used in forensic medicine and pathology
internationally?

e What are the data recording and reporting methods
used in forensic medicine and pathology locally (in
the South African context?)

e What are the documented and/or reported impact
of improved data recording and reporting on
training, research, and the ability to provide
national/provincial statistics?

e What is the value of data management systems in
medicine and in health reporting or other uses/
benefits reported?

This study will use the PRISMA framework (Fig. 1) to
align study selection with the research question and will
follow the relevant aspects of the Preferred Reporting
Items for Systematics Review and Meta-Analysis Proto-
cols (PRISMA-P) extension for scoping reviews guide-
lines (Table 1) to ensure thorough reporting and
mapping of the body of literature [31].

Identifying relevant studies

A search will be conducted for published and gray litera-
ture on the research area from January 2008. The search
strategy has been included in a separate file as an adden-
dum. The searches will be limited to articles in English
and published from 2008. A hand or manual search will
be conducted of the references of the included studies
and websites such as the World Health Organization
(WHO) and Department of Health (Provincial, National,
and International). We will also examine reference lists
for additional relevant articles (searching manually).

The results will be reviewed by the research team to
ensure validity of the search strategy. The research team
(primary and secondary author) will reach a percentage
agreement of at least 50% on the included studies (Due
to the complex and specialized area of field, the research
is being conducted on the primary and secondary author
will have to reach the percentage agreement for the
study to be included. If not, the study will be excluded
with reasons given from the team). Results from each
database search, and from manual searches, will be
exported to a single library in the EndNote X9 software
(Thomson Reuters, 2016). Duplicate studies will be iden-
tified and removed using the EndNote program. The
electronic database search will be recorded in a table
(Table 2).

Selection of eligible studies

Title and abstract screening will be guided by the
PRISMA framework (Tables 2 and 3) [31]. Application
of further eligibility criteria will ensure that the content
of the included studies is relevant to the aim of the study
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Fig. 1 PRISMA 2009 flow diagram. From [30] Moher D etal

and the research question. The articles will be assessed
for relevance and will be inclusive of all types of litera-
ture including review articles, commentary articles, edi-
torials, abstracts from conferences, and other studies
including empirical studies with all types of methodology
(quantitative, qualitative, mixed, etc.).

Inclusion criteria
For studies to be included, they must meet the following
criteria:

e Articles on medical data capturing

e Articles on data capturing of unnatural deaths,
autopsies/postmortem examinations, or forensic
medicine and pathology

e Conducted internationally or nationally

e Report on current data selection/management
practices and the impact of the systems

e DPublished from 1 January 2008 until current

e Primary qualitative and quantitative studies and
abstracts from conferences will be included.
e Auvailable in English

Exclusion criteria
Studies will be excluded if they have any of the following
characteristics:

e Data collection and management practices not
relating to medicine

o Studies focusing only on case reporting

o Studies where full text article could not be obtained

The two reviewers (primary and secondary authors)
will use the inclusion criteria to determine eligibility of
the selected and identified studies for the review and will
subsequently conduct article and full-text screening of
all eligible articles. Articles will be selected on a mini-
mum agreement of at least 50% between the two
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Table 1 Preferred Reporting Items for Systematics Review and Meta-Analysis Protocols (PRISMA-P) extension for scoping reviews

guidelines

Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR) Checklist

REPORTED
SECTION ITEM | PRISMA-ScR CHECKLIST ITEM ON PAGE #
TITLE
Title 1 Identify the report as a scoping review. -
ABSTRACT
Provide a structured summary that includes (as 2-3
Structured applicable): bgekground. opjectives. eligibility criteria,
summary 2 sources of evidence, charting methods, results, and
conclusions that relate to the review questions and
objectives.
INTRODUCTION
Describe the rationale for the review in the context of 7
Rationale 3 what is already known. Explain why the review
questions/objectives lend themselves to a scoping
review approach.
Provide an explicit statement of the questions and 8
objectives being addressed with reference to their key
Objectives 4 elements (e.g., population or participants, concepts, and
context) or other relevant key elements used to
conceptualize the review questions and/or objectives.
METHODS
Indicate whether a review protocol exists; state if and N/A
Protocol and 5 where it can be accessed (e.g., a Web address); and if
registration available, provide registration information, including the
registration number
Specify characteristics of the sources of evidence used 12
Eligibility criteria 6 as eligibility criteria (e.g., years considered, language,
and publication status), and provide a rationale.
Describe all information sources in the search (e.g., 6 and
Information databases with dates of coverage and contact with i
sources” 7 authors to identify additional sogfees). as well as the additional file
date the most recent search was executed.
Present the full electronic search strategy for at least 1 additional file
Search 8 database, including any limits used, such that it could be
repeated.
Selaction :" a State the process for selecting sources of evidence (i.e., 6-13
3‘:;;‘:; screening and eligibility) included in the scoping review.
Describe the methods of charting data from the included 44
sources of evidence (e.g., calibrated forms or forms that
Data charting 10 have been tested by the team before their use, and
processt whether data charting was done independently or in
duplicate) and any processes for obtaining and
confirming data from investigators.
" List and define all variables for which data were sought
Data tems 11 and any assumptions and simplifications made. 9 b
Critical appraisal of If done, provide a rationale for conducting a critical 13
Individual sources 12 appraisal of included sources of evidence: describe the
of evidence§ methods used and how this information was used in any
data synthesis (if appropriate).
Synthesis of results 13 Describe the methods of handling and summarizing the 13-15

data that were charted.

REPORTED

SECTION ITEM RISMA-ScR CHECKLIST IT s
RESULTS
. Give numbers of sources of evidence screened, ocol
Selectionof a4 assessed for eligibility, and included in the review, with A Esol
peyprbioady reasons for exclusions at each stage. ideally using a flow
diagram.
c“"r'::s‘eo';s“s of . For each source of evidence, present characteristics for N/A Protocol
bty which data were charted and provide the citations.
vcv;’:r'sgﬁf::':i', o If done, present data on critical eppre-ssl of included N/A scoping rev
evidence sources of evidence (see item 12).
Results of For each included source of evidence. present the A
individual sources 17  relevant data that were charted that relate to the review
of evidence Qquestions and obsj
. Summarize and/or present the charting results as the
Synthesis of resuits 18 relate to the revnewpquesllons and obr:gcl'ves i i
DISCUSSION
Summarize the main results (including an overview of 16
Summary of 19  concepts. themes. and types of evidence available). link
evidence to the Qquestions and . and consider the
relevance to key groups.
Limitations 20  Discuss the limitations of the scoping review process. =
Provide a general interpretation of the results with 16
Conclusions 21 res t . as well
e Dotential implications ana/or noxt stepe.
FUNDING
Describe sources of funding for the included sources of 19
Funding 2>  evidence. as well as sources of funding for the scoping

review. Describe the role of the funders of the scoping

JBI = Joanna Briggs Institute: PRISMA-ScR = Preferred Reporting ltems for Systematic reviews and Meta-Analyses
extension for Scoping Reviews.

s of (see ) are piled from. such as bibliographic databases, social media
platforms. and Web sites.
1 A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g..
Quantitative and/or qualitative research. expert opinion. and policy documents) that may be eigible in a scoo-ng
review as opposed to only studies. This is not to be (see

3 Ths Smmaworis by, Aricesy snd O Maliay (5) and Lsvac and colleagues (7) and the JBI guidance (4. S) Yeter to the
of da: in a scoping review as data charting.
§ The process ore its before

using it to inform a ‘Gecision. This term is Used for items 12 and 39 instead of “risk Cof bias™ (M\-ch is more applicable
to » T to include and ac the of that may be used
in a scoping and/or qu . expert opinion. and policy document).

From: Tricco AC. Lilie E. Zarin W. O'Brien KK. Colquhoun H. Levac D. et for
ScR): Checklist and Explanation. Ann Intern Med. :169:467—473. doi: 10. SO/ 80850
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Table 2 Electronic Database Search Recording Table

Number of
studies selected

Number of
studies retrieved

Electronic
database

Date of
search

Keywords
searched

reviewers due to the complex and specialized field the
review will entail (data management in forensic medi-
cine/medicine related to autopsy reporting). An agree-
ment will be reached after discussion until a consensus
is reached. Bibliographic details, study design, interven-
tion, comparison, study setting, funding sources, and
conclusions are some of the data information that will
be extracted. All attempts will be made to obtain full-
text copies of selected articles, by engaging with the Uni-
versity of Kwazulu Natal librarian or contacting the au-
thor if necessary via email and via the University of
Kwazulu Natal library.

The selection process will follow the recommendations
in the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses Extension for Scoping Reviews
(PRISMA-ScR) checklist [25] and be mapped using the
PRISMA-P chart and the percentage agreement between
the two reviewers.

Table 3 Data charting form

Data chart heading

Description

Author

Date

Title of study
Publication year
Publication type

Study details and design (if
applicable)

Keywords

Abstract screening
Study sector/setting
Study population

Number of reviewers

Types of data sources
included

Reported impact or benefits

Reported challenges or
limitations

Conclusion
Most significant findings

Most relevant findings

Name of author/s

Date article sourced

Title of the article or study

Year that the article was published
Journal, website, conference, etc.

Type of study, empirical or review, etc.

What key words were present
Screening for appropriateness of article
Country/state/hospital/mortuary

Population studied with regard to
demographics

Number of reviewers reviewing article

Detail the data sources

List the impact reported, intervention,
comparison

What challenges were encountered

Important aspects of the conclusion
Noteworthy results of the study

Findings that contribute to the research
question
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Charting the data

A data charting form will be used to electronically cap-
ture relevant information from each included study. The
extracted data will include the following fields (Table 3).

Collating, summarizing, and reporting the results

A narrative report will be produced to summarize the
extracted data around the following outcomes: efficiency
of data capturing and database systems; utility of data
systems; and impact on research, statistics, and training.
These results will be described in relation to the re-
search question and in the context of the overall study
purpose. Gap identification will detect areas, such as
countries that lack research on proper data capturing
practices and paucity of data on data capturing.

Discussion

This scoping review aims to identify and describe the da-
tabases use and value in the department of forensic
medicine and the benefits of its use to be available for
department development, epidemiological research, sta-
tistics, health trends, social development public interven-
tions, and research.

Electronic data capturing has the potential to greatly
reduce the time and costs associated with data collec-
tion. Internationally, primary health care databases are
used to provide anonymized electronic health data that
is utilized for research that serve both observational and
interventional purposes [32, 33]. The development of
software and tools to improve recording systems to sup-
port practitioners and other groups involved in health
care advancement has been on a steady rise [34, 35]. In
the Western Cape of South Africa Forensic Pathology
Services, an excel spread system is utilized to save data
and information from autopsies. In 1975, the College of
American Pathologists developed a computerized Na-
tional Autopsy Databank to serve as a source of patho-
logical, biomedical, demographic, and epidemiological
information to benefit research [31, 32]. It has shown
how this has greatly increased research output. In the
current technological age, this is now possible and realis-
tic to create an accessible repository of records stored in
an electronic format.

The database developed by Drs. Moore, Berman, and
Hutchins consists of over 49,000 autopsy fact sheets
contributed by numerous academic medical institutions.
To date, 1200 research papers have been published using
the records from that database. An autopsy database that
contains information of value for epidemiologists and
other researchers is technically feasible using current
technology and can be designed to protect patient priv-
acy [22, 23, 36, 37]. Placing the autopsy database on the
computer maximizes its access to researchers interested
in using or contributing to the database also thus
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improving standards [24, 25]. This review is the first part
of a study to develop guidelines for efficient data captur-
ing practices in forensic medicine which has not been
reported on previously according to the authors’ know-
ledge. The results of this review will provide an under-
standing of the international and other provincial
databases and their utility which will assist in developing
new methods of data management in medicine. This re-
view also has the potential to create greater awareness of
how postmortem information can be used to develop
and promote scientific studies to establish new medical
information for use in teaching, statistics reporting, and
trauma and injury progression process to improve pa-
tient care and for promotion of public health and safety.
It is an important topic to support the transition to effi-
cient reporting in the forensic medicine department and
is envisioned to provide a platform that can be used in
other medical departments.

Limitations

Currently, only data reporting and management practices
used in forensic medicine, in medicine, or in autopsies will
be used. This may exclude studies in other depart-
ments.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.
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