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Article Info Abstract

Background: Mobile applications have shown promise in various
medical settings. However, the KwaZulu-Natal Forensic Medicine
department still relies on manual reporting for autopsy data
recording, highlighting the need for a portable tool for data
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Key. Word§ . collection and statistical reporting.Objective: This study aimed to
Mobile Application, pilot a mobile application for portable autopsy data collection and
Portable Autopsy Data assess user acceptability among Forensic Medicine registrars.
Collection Tool, Methods: A multi-methods pilot study involved four enrolled
Forensic Pathology, Forensic Medicine registrars who tested and evaluated the portable
Record-Keeping, autopsy data collection tool. Surveys and interviews gathered their
Statistics. perceptions of usability, benefits, and challenges. The Technology

Acceptance Model (Davis’s) was used to evaluate the perceived ease
of use and perceived usefulness of the tool. Results: Participants
reported positive perceptions of the tool's usefulness, ease of use,
and benefits for service, training, and research. Some concerns were
voiced related to the impact of time constraints and the potential
increase in workload due to unfamiliarity with the tool. The
registrar's feedback also informed amendments to the tool for
greater user acceptability. Conclusion: The portable autopsy data
collection tool was well-received by department registrars, showing
potential for improving service and research. Similar tools could
benefit other medical departments, warranting further exploration.

1. Introduction
In  Forensic Pathology involves the In South Africa, the laws directing autopsy
determination of the cause of death in “unnatural” procedures are primarily outlined in the Inquests
and sudden unexpected deaths using the scientific Act 58 of 1959."
methods of the autopsy and related investigations. The doctors conduct an autopsy and comp-
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ile a report in affidavit form for use in court
proceedings according to the Criminal Procedures Act
51 of 1977 and in terms of the Regulations and
National Code of Guidelines for Forensic Pathology
Practice in South Africa.”

In South Africa, particularly in the province of
KwaZulu-Natal, autopsy reports are typed and
printed in hard copy for court procedures. This
process of producing an autopsy report can be
lengthy, depending on the investigations required for
each case, viz. histology, toxicology, and DNA
analysis. A hard copy of the report is filed in the
mortuary archive filing room and may be re-accessed
for reporting purposes and trends. The information
recorded during a post-mortem is largely anonymised
because each case is given a de-identified post-
mortem reference number. Identification of the
deceased is recorded in a separate hard copy register
by administrative staff members, resulting in multiple
registers and auditing processes.

The process of accessing the hard copy
reports from different facilities after archiving is a
cumbersome and arduous process, which is
exacerbated by human error and misfiling, which
occurs at several medical institutions, nationally and
internationally.>® To support the National Health
Insurance scheme, the South African government has
prioritised bringing electronic health records to
health facilities.® Although technology has advanced
greatly and can facilitate the move to electronic
record-keeping, the process is paradoxically rather
complex due to the confidential nature of health
records. Well-organised and comprehensive medical
records that contain information regarding a patient's
care are important for continuing care, assessing the
quality of medical care, and determining medico-legal
liability.” These important records are expected to be
stored for many years, but their safety and security
remain a challenge due to the conditions or facilities
in which they are archived.*’Poor record-keeping is a
critical issue to address, impacting the accuracy and,
therefore, reliability of the data for statistical
evaluation, auditing, research, and data quality.*”®
Health information services in South Africa require
urgent  attention  because the  successful
implementation of electronic health records and
storage will provide valuable evidence-based data to
support the development and improvement of
healthcare.® Electronic data capturing has the
potential to greatly reduce the time and costs
associated with reporting and data storage.’

Internationally, primary healthcare databases are
used to provide anonymised electronic health data
that greatly contributes to research in the healthcare
sector.’’ It is possible and realistic in the current
technological age to create a low-cost, simplistically
designed, accessible repository of electronic records.
Underutilised information that can be gained from
post-mortems  will illuminate statistical and
population trends, inform medical knowledge, and
support research.*An autopsy database containing
information of value for pathologists,
epidemiologists, and other researchers is technically
feasible and can be designed to protect the
deceased’s privacy.'? Placing the autopsy database on
the smartphone maximizes its access to relevant
stakeholders interested in using or contributing to the
database thus improving the standards of reporting
and research.

The smartphone as a portable autopsy data
collection tool (PADCOT).The PADCOT was created
with the goal of developing a secure, indexed digital
archive of post-mortem reports required for daily
service, court, and statistical reporting. Funding was
awarded to the primary author by a government
organisation to produce the tool. The design was
outsourced to a private software company. Key
considerations in the PADCOT design were ease of
access to data for service reporting and research
purposes, improved accuracy of data input, and the
ability to archive electronic records. Features of the
tool include the ability to search the database,
download functionality of autopsy reports,
automatically accurate statistics with graph
generation, and tiered security access. The PADCOT is
a progressive web app with Wi-Fi and storage
capabilities, offering real-time transfer of data. It is
accessible on any smartphone device, enhancing
mobility, which is an essential feature for training
doctors who rotate through different facilities.’***
The security access via personalised usernames and
passwords allows only registered users (i.e. doctors)
to access the information on the application,
maintains court admissibility, and conforms to the
legislature by using de-identified information.®
Supervisors have higher level tiered access to the
reports, enabling auditing and supervision. Statistics
are available to higher security access users, and the
visual data graphs can be downloaded. Data can be
entered daily, which removes the administrative
barriers of manual registers. The PADCOT comprises
a standardised autopsy summary with the option to
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upload pertinent documents to cloud storage,
including the completed autopsy report. (Table 1).
The PADCOT cloud database can reduce laborious
efforts and facilitate access to information previously

available in hard copy, saving time and improving

Table 1: Screenshots of the PADCOT

reporting for police investigations and statistical and
research purposes. Portfolios of doctors will be
readily available with autopsy case summaries for
postgraduate training.
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It will create a platform for information sharing
amongst trainees and supervisors to assist in training.
The PADCOT has the potential to greatly reduce the
time and costs associated with data collection and
improve its completeness and quality.'” An additional
proposed benefit is the PADCOT database with up-to-
date information from current autopsies, which can
be used in undergraduate and postgraduate teaching.
This phase of the study was conducted to assess the
performance, feasibility, and acceptability of the
application amongst the registrars in Forensic
Medicine using the Technology Acceptance Model
(Figure 1).'®* The Technology Acceptance Model
(Davis, 1989), or TAM, posits that two factors

Figure 1. Davis’ Technology Acceptance Model

determine whether a computer system will be
accepted by its potential users, namely its perceived
usefulness and the perceived ease of use translates to
behavioural intention to use the system.'® The key
feature of this model is its emphasis on the
perceptions of the potential user. The TAM was used
to measure the adoption of the new technology
(PADCOT) by exploring the attitudes/perceptions of
future users, i.e. (registrars). User testing can also
prevent recurring issues or duplication of data (seen
in COVID-19 pandemic responses), improve the tool,
and increase actual system use of electronic health
resources.”
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access was available. After obtaining consent and
2. Methods: basic training, the participants were given
Study design approximately one month to test the PADCOT and

A multi-methods pilot study was conducted
with a purposive sample of 4 registrars enrolled in
specialisation training in the Forensic Medicine
department of KwaZulu-Natal.?® Homogenous
saturation sampling of all the enrolled registrars was
used because they were considered to be in the best
possible position to give accurate feedback about the
value, barriers, and ease of use of the tool which was
specifically designed for use in this discipline.”* The
aim was to identify potential problems or deficiencies
in the tool before full implementation at the
institution. Basic training for the participants was
provided by the software company that developed
the tool. Each participant was provided with
approximately 20 fabricated autopsy reports and,
after training by the private software company, was
asked to enter the provided data from the autopsy
reports into the PADCOT. The participants were then
asked to complete a questionnaire and participate in
interviews to discuss issues encountered in research
and recommendations to improve PADCOT.

Study setting

The study was conducted at Forensic

Medicine department offices where Wi-Fi internet

complete the questionnaire. The interviews were
conducted once the participants indicated they were
ready to report on PADCOT.
Development of procedures for evaluating the
application

A multidisciplinary team composed of a
Specialist  Forensic  Pathologist, Information
Technologists, and an Education Specialist/Academic
Research Leader created the materials, which
included the fabricated reports, the questionnaire,
and the interview questions used to evaluate the
PADCOT. The fabricated post-mortem reports were
used to enter data into the application to test the app
for its perceived usefulness and perceived ease of use
and for other user feedback.
The fabricated reports were composed of a
standardised autopsy reporting template with
simulated data to be entered into PADCOT.
Data collection methods
Survey

The survey consisted of 10 open-ended
questions regarding the daily reporting of autopsy
records. The initial section captured the biographical
details of the participants. The questionnaire
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collected information relating to how data collection
currently occurred in Forensic Medicine and the
impact on the participants’ ability to conduct
research; how the application could improve service
and practice in Forensic Medicine; and whether
participants perceived the need for any additional
information fields for the PADCOT. The content
validity and suitability of the questionnaire were
evaluated by an education expert, a university
statistician, and a Specialist Forensic Pathologist.
Semi-structured interviews

The interview questions were first piloted to
ensure there was no ambiguity in the questions.
Permission was obtained to audio-record the
interviews, which were conducted in English by the
first author. The interviews were between 15-45
minutes in duration. Apart from biographical details
taken at the time of the interview, the eight questions
were related to current service work record-keeping,
the perceived usefulness, and the perceived ease of
use of the tool (based on the TAM), including their
recommendations. All participants were invited to
express their individual opinions and additional
comments at the end of the interview.
Data Analysis of the Quantitative Data

The questionnaires were sent via email by the
participants. While all four agreed to participate, only
three completed and returned the questionnaires.
The data from the questionnaires were then entered
into a table and analysed by the authors using
descriptive statistics.?>*
Data analysis of the Qualitative data

The interviews were audio-recorded and
manually transcribed by the first author at the same
time. After the interviews were completed, the audio
was listened to, and transcription was re-evaluated to
ensure that all the data was directly transcribed
verbatim. The transcriptions were made available to
all the authors and the participants to increase the
validity and reliability of the data. The coding and
themes were done using thematic analysis and the
framework analysis of data; data familiarisation;
identifying a thematic framework; indexing all study
data against the framework; charting and
summarisation of the data; and mapping and
interpretation of patterns found within the charts as
seen in Figure 2.
Ethical procedures followed

The study protocol was approved by the
University Biomedical Research Committee. All four
eligible participants provided informed consent to

participate, while only three completed the
guestionnaire, but all four participated in the
interviews.
3. Results

Participant characteristics for the survey

The three participants in the survey were
female: 1 African, 1 White, and 1 Indian, with ages
between 29 and 31 years. Their experience in
Forensic Pathology ranged from 6 months in the
registrar training programme (excluding medical
officer time) to having completed the 4-year
programme in 5th-year extended time.

Participant characteristics for interviews

All participants were female: 2 African, 1
White, and 1 Indian with ages between 29 and 31
years. One participant chose not to complete the
guestionnaire. Their experience in Forensic Pathology
ranged from 6 months in the registrar training
programme (excluding medical officer time) to having
completed the 4-year programme in 5th-year
extended time. All participants self-reported being
comfortable with mobile applications and using their
smartphones.

Survey results (Participants n=3)

The participants indicated that they would all
continue using PADCOT. One response from a
participant reported that the application was
“excellent” and a “good advancement” for use in
autopsies. The majority (n=2; 66,6%) of the
participants were involved in research and collected
data for research using hard copy reports, with only
n=1 (33,3%) collecting data for research via an
electronic database (Excel spreadsheet). However, all
participants (n=3, 100%) were willing to use a
comprehensive electronic database for research if it
was available. Two of the participants agreed that the
PADCOT was user-friendly, allowed easy data access,
was less time-consuming than manual recording, and
allowed for secure storage that is accessible (66.6%;
n=2). Recommendations from the participants for
PADCOT included improvement of text efficiency/text
fillable sections (33.3%; n=1), a more in-depth
searchable database (33.3%; n=1) and one participant
suggested that a dedicated administrator be used for
an in-depth database (33.3%; n=1).

Qualitative findings (Figure 2):

The following themes emerged from the
data, namely Perceived Ease of Use (Usability),
Usefulness (Benefits) of the application for autopsy
reporting, training, and statistical analysis, the
Disadvantages of using the tool, and Suggestions to
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improve the tool. Verbatim quotes were used to
represent the participant's voice.
Perceived ease of use (User acceptance)

One of the participants highlighted that
South Africa is amongst the top countries with violent
crimes resulting in death. She proposed that if
employed daily, the PADCOT would become easier to
use once the users are familiarised with the process.
The drop-down menus in the tool were considered
helpful by another participant, promoting efficiency
(reported as approximately 10 minutes per report)
with a subtheme of user acceptance arising from their
responses.
“It's a quick process, not too time-consuming, and
very helpful. (How long does it take to do a single
case?) Less than a minute...it's clicking a drop-down
screen therefore not too much typing. But it's quite
helpful if | had the app, | could see what’s going on. |
think it works quite well.” 3rd-year Registrar, Female,
Age 30
“We are amongst the top countries regarding murder
and forensic-related deaths. ...it's very (very) easy to
use... it will be easier for us to retrieve data to lean
more towards using the app as time goes by. | think
once people see how we can benefit from this app
and use it daily for future purposes... It takes time to
upload the information but it's worth it in the long
run.” 1%-year Registrar, Female, Age 29
Definitely shorter than doing a report, if you're going
to do it properly, about 10 minutes.” 4th-year
Registrar, Female, Age 31

Usefulness (benefits) of the application for
autopsy reporting, training, and statistical
analysis/research.
This theme highlighted the perceived benefits of
using the app. The theme had three subthemes,
namely, the benefits of the application for service
work, the benefits of training, and the benefits of
statistical analysis/research.
Benefits of the application for autopsy reporting
(service work)
The reported benefits included the mobility of
PADCOT and remote accessibility to reports. Doctors
are approached frequently regarding post-mortem
information by investigating officers (usually by the
South African Police Services), family members, and
staff. Hard copy reports are archived in the facility or
department and, therefore, are not easily accessible.
Reports are often misfiled or misplaced, and
therefore, secure storage would be beneficial for
both service and research. The doctors entering their

own allocated autopsy case information into the
application will ensure that errors in reporting are
minimised.

...... (Won’t) get physically lost. Now that | am in my
Anatomical Pathology rotation, literally on a weekly
basis I’'m receiving messages about where a certain
PM report is, and | have to explain that I’m not
actually in the department this year and | don’t have
the time to physically (obtain the report). So, if
someone needed details on my report, for example,
an investigating officer, and | don’t have physical
access to the reports but if | have an app on my phone,
the report will always be with me, and | can provide
some sort of information to the officer. “ 3rd-year
Registrar, Female, Age 30

“Records through mortuary and register (for
numbers). Some of the information is missing (case
numbers) and also the history does not match with
what you find at the autopsy... | think it will be
beneficial, mostly, not just for research purposes but
for our day-to-day work, knowing where each case is,
how far it is .... It will be speeding up the process of
signing out reports.” 4th-year Registrar, Female, Age
31

Benefits of the application for training

The value of the application for training and quality
assurance purposes was highlighted as it was
believed that supervisors would be able to access
reports timeously for auditing purposes conducted on
all registrar autopsy reports.

“l am sure in a consultant capacity, it's also beneficial
because they will be able to access any of our reports
at any point in time.” 3rd-year Registrar, Female, Age
30

Benefits of the
analysis/research
Data collection for research may be relatively
effortless with the PADCOT. The application
automatically generates demographic and common
characteristics of cases that were reported by a
participant to benefit her in terms of her research.
One participant expressed frustration with the
current manual records, which were often inaccurate,
lost, misfiled, or incomplete. Autopsy reports are
completed and signed out by the doctor who
performs the autopsies. This process, depending on
the type of case and the investigations each report
requires, may take months to years. Only once the
report is completed and signed out after auditing is it
then archived in the mortuary or the department. The
tool enables the doctor to enter information

application for statistical
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immediately after completing the autopsy, allowing
for real-time data transfer.

“The benefit for me is that | can see the app can
tabulate and visually make data in a graphical form
which is extremely helpful to me in terms of my own
personal research.” 3rd-year Registrar, Female, Age
30

“For research, it will be much easier to find
information regarding what could have happened
and select the cases you are interested in, selecting
cases that you need and saves on time because
manually looking is a lot [time-consuming].” 4th-year
Registrar, Female, Age 31

“My main barrier is that not all cases have been
signed out [autopsy report completed] with all
information], so | am lacking a lot of information, my
latest date is 2018 but there are still cases that have
not been signed out which is frustrating. But it's been
quite difficult because it's just going to be me
manually... literally...trying to trace my way through
the record room... “5"year extended time Registrar,
Female, Age 31

Disadvantages of using the application

The subthemes of impact on service work and
the reliability of the data were of concern to two
registrars.
Subtheme of impact on service time

The approximate time taken to enter each
report was estimated to be between 2-10 minutes for
each autopsy, depending on the type of case. While
one participant reported making the application
simpler or enlisting an administrative assistant to
enter data due to time needed to enter each case by
the pathologist, another participant suggested the
need to enter more data such as blood alcohol levels
(related to her research). Another issue raised
brought about the subtheme of the reliability of the
data. The database would only be beneficial if all the
other doctors would complete the information
accurately and timeously. Autopsy information is
already being collected manually but inconsistently;
therefore, it would be a more efficient and accurate
substitute for the manual process/register already in
place.

Figure 2: Registrar/participants perspectives of the portable autopsy data collection tool

Benefits

auditing and research

2. Information sharing with police and stajkeholders to
conclude investigations

3. Improved turn around time for autopsy reporting
4. Improved quality and reliability of information
5. Secure storage

6. Routine use improve time

1. Easy accessibility to information for clinical service work,

Disadvantages
1. Time consuming
2. Additional task

3. Reliance on colleagues to enter
accurate information

“Besides it is that we will have to add another process
to formulating a PM report, which means we also
have to use this app. Another limitation is that you
won’t get intricate details of the autopsy report, you
will get snippets.” 3rd-year Registrar, Female, Age 30

“And it also provided that it is done properly like then
you’re putting your trust in the other doctors that you
know have to fill in the app that they are doing it
right...It will be very helpful (for portfolio purposes).
The one limitation is that it is an extra step that
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doesn’t exist ...just got to make a habit but people it
must be done properly otherwise.” 5"-year extended
time Registrar, Female, Age 31

Suggestions to improve the tool

One of the participants suggested that an
additional option be included, which is an information
log indicating what stage the autopsy report was in at
any given moment (completed or outstanding
investigations are required) as this would be useful in
their daily service work.

“Just a side note, it would be helpful if we had an
option to say if the PM report was signed out or at
what stage of the process the report was in.” 3rd-year
Registrar, Female, Age 30

4. Discussion

The many challenges facing low- and middle-
income countries include imperfect or incomplete
health data, which may cause limitations and
compromise data integrity, limiting data sharing
capability amongst the research community for wider
societal benefit.***?* Many countries have utilised
computerised data collection in general practice to
improve the quality of care and reduce unnecessary
retesting whilst accumulating exponentially growing
data for statistics and research.”” There also seems to
be increasing acceptance from patients for the use of
their health data for research. The use of Electronic
Health Records has similarly been successfully
adopted across many medical departments although
some healthcare practitioners are resistant to
adopting electronic record-keeping systems.?’

This study wused Davis’ Technology
Acceptance Model to test usability and registrars’
willingness to adopt an electronic record-keeping
system which theorises that developers explore the
perceived usefulness and ease of use of technology
before implementation to improve system design and
promote the actual use of the proposed system.’
Previously identified barriers to implementing
computerised methods for medical record-keeping in
Forensic Pathology include issues of costs/funding,
user acceptability and customizability of the
proposed system, ethical issues regarding security
and privacy of the confidential data, and data
ownership.'®?*?” |In Forensic Medicine, ethical
concerns regarding the security and privacy of
confidential information can be properly addressed
with suitably designed anonymised electronic
records, and legislature recognises court admissibility
of electronic records when auditing and
custodianship of the records are properly instituted.*®

Information from autopsies is often undervalued and
overlooked.* Adopting electronic records and
enforcing complete and accurate records will
improve data quality, supporting statistics and
research.’® Registrars often encounter difficulties
initiating and/or completing research due to unequal
distribution of time because of large caseloads and
service work.** An electronic database can support
and improve time management, which has already
been seen in well-established systems. 1012273233
Advanced innovative techniques also helpful

in  medical education regarding medicolegal
autopsies.***  Electronic records improve the
doctor's ability to retrieve and recall patient

information from structured notes in information
systems. The issues of patient confidentiality and
protection of personal information can be addressed
using appropriate security measures with current
technological advances.’” Autopsy information is
entered using de-identified post-mortem reference
numbers, which address potential security issues, and
auditing features can ensure the admissibility of the
autopsy reports.’*'® It is important for new tools to
be evaluated for ease of use and usefulness during
user testing.”” The testing process captures and
processes live data and demonstrated the registrars’
willingness to adopt an electronic record-keeping
system for data collection, storage, and research
purposes. Adoption of similar models of the tool may
benefit other medical departments and may be useful
to explore as part of further research studies.
Strengths of the study

Basic training of the participants by the
outsourced private software company was conducted
prior to the use of the tool. The participants were
invited to recommend personalised features that
they would want included to improve the usefulness
of PADCOT. The study is a pilot study, and further
research will be conducted once PADCOT is fully
adopted in the institution.
Limitations

The first author who conducted the
interviews with the four participants was a consultant
in the department which may increase potential
research bias. The tool has yet to undergo testing in a
mortuary environment with real-time autopsy data
which would facilitate more comprehensive analysis
with more participants.
5. Conclusion

The adoption of electronic record systems
and medical applications in the healthcare industry
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has been met with both affirmation and
apprehension. The multitude of benefits and positive
contributions  concerning time  management,
accuracy, and data storage of health records are
considered substantial. The cost and customisation of
these systems are often a barrier to their successful
implementation.
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