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ABSTRACT
Introduction

Forensic radiography is both a vital tool and a subspecialty in forensic medicine. It can be
used to complement autopsy findings and reveal minor injuries overlooked during autopsy. It
is also an important tool used in the identification of the dead and for establishing abuse in the
living. In the United States of America, one million abuse cases are resolved annually using
medical imaging. The Nigerian National Bureau of Statistics has reported a high crime rate in
Lagos State and forensic radiography could be used to resolve non-accidental injury and
other criminal cases.

Aim of the study

The aim of this study was to explore and describe the experiences, attitudes and knowledge
of radiographers and forensic pathologists regarding forensic radiography services rendered
in Lagos state, Nigeria. The study aimed to identify the reasons that led to radiographers
being reluctant to perform forensic radiographic examinations.

Methodology

A qualitative, exploratory, and descriptive study design was used to explore the experiences,
attitudes and knowledge of radiographers and forensic pathologists regarding forensic
radiography services. The population and sampling were determined by the numbers of
radiographers and forensic pathologists employed in two government-owned tertiary
institutions in Lagos state. The researcher used purposive sampling to gain a deeper
understanding of the real-life experiences of the participants regarding forensic radiography
services in Lagos. Focus group interviews were conducted with radiographers and forensic
pathologists who work in the two government-owned tertiary teaching hospitals. Participation
was voluntary and consent forms were signed by all participants before the commencement of
the study. The interviews were audio-recorded and later transcribed verbatim. Thematic
analysis was used for the identification of codes and categories.
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Results

The following themes emerged: good and bad experiences of forensic radiographers, varying
inadequate knowledge of forensic radiography, different attitudes towards forensic
radiography, description of radiographers’ roles on forensic medicine teams, and

recommendations for improvements of forensic radiography in Lagos state.
Discussion

The findings showed that in Lagos, forensic radiography was underutilized to resolve civil and
criminal cases, and that there is need to improve the quality of forensic radiography services
in Lagos state. Radiographers need to show more commitment in the aspect of postmortem
imaging

Conclusion
It was concluded that the government should provide equipment and infrastructure for forensic
radiography in Nigeria, specifically in Lagos state. Further research needs to be done to

develop a curriculum in forensic radiography. Nigerian universities should introduce forensic
radiography courses at undergraduate level and specialist training at postgraduate level.

Key words

Attitudes, Experiences, Forensic radiography, Forensic medicine, Knowledge, Nigeria.
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CHAPTER ONE: INTRODUCTION AND OVERVIEW OF THE STUDY

Modern science has made it possible to look beneath the tissues of the human body and has
aided surgery in the telling of the hidden mysteries.

Tal Golan.

1.1 INTRODUCTION

Forensic radiography has become an integral part of forensic medicine that is used by
forensic practitioners to supplement autopsy findings in the dead and to resolve crime cases
in the living.1 In 2012, Nigeria used forensic radiology in the identification of plane crash
victims. However, this is a new field in Nigeria, which faces challenges such as lack of

training and dedicated equipment and the country has no standard mass fatalities plan.!

Radiography is the use of X-radiation to demonstrate internal structures.! In healthcare
services, diagnostic information obtained from radiographs is used in the planning and
management of different clinical conditions.?2 Radiography has also found its way into
forensics since the discovery of X-rays in 1895.23 Forensic radiography is a branch of
forensic science and medicine that involves the use of radiography to assist in matters relating
to the law.* It is used in post-mortem examinations (PME) by forensic pathologists to
determine the manner of death, and can also be used in the identification of the deceased.?
Forensic radiographic examinations can also be carried out on living individuals, especially in
abuse cases, or to identify lesions following suspected physical abuse of a child a spouse or
an elderly person.567 In the United States of America (USA) and Australia, medical imaging
has resolved one million cases of child abuse and two million cases of women who were
physically assaulted by their partners.®89  Forensic radiography has also been used to
diagnose fractures and patterns of injury following child abuse. It was used for the first time in
a civil case after the discovery of X-rays in November 1895.° Judge Owen E. Lefevre of the
District court of Colorado, presided over a malpractice case and became the first judge in the

USA to admit a radiograph as evidence in a civil case.®

According to the Society of Radiographers in the United Kingdom(UK), most radiographic
examinations performed on living patients could be forensic in nature.1? Radiographers are

1
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therefore advised by the Society and College of Radiographers (SCoR) to suspect that a living
patient is a forensic case if they find vague medical histories that do not correlate with the

internal lesions detected on radiographs.!

Obafunwa et al. have raised concerns that Nigeria appears to lag behind in the field of
forensic medicine.! Forensic radiology was first put to the test in 2012, when 156 victims of
the Dana plane crash in Lagos needed forensic imaging!! Since then there have been
several cases in Nigeria where forensic radiology was used to support autopsy findings.1!
Obafunwa et al. reported that a radiograph was used to support the autopsy findings made
by forensic pathologists in Lagos State, Nigeria. In another study conducted by Arogundade in
conjunction with the National Drug Law Enforcement Agency (NDLEA), conventional X-ray
and computed tomography were used in detecting illicit drug trafficking by body packers.12 In
the United Kingdom, studies have shown that radiographers who undertake forensic
examinations of living subjects and cadavers were not adequately trained, did not have a

good understanding of medicolegal issues and did not follow the correct procedures.13

Additional research has highlighted that radiographers need more training using Computed
Tomography (CT) and Magnetic Resonance Imaging (MRI) on autopsy, as is routinely done in
Switzerland.1417 However, lack of training cannot be regarded as justification for
radiographers being reluctant to perform forensic radiographic examinations.13 According to
the World Health Organization (WHO), crime is the fourth leading cause of death in the
world.18 Victims of these crime seek medical assistance from health professionals, including
radiographers.19-21 Nigeria's Lagos State has high levels of crime, as well as patients with
non-fatal injuries resulting from trauma, terrorism, kidnapping and political thuggery, which
are considered to be part of man-made disasters.! Radiographers routinely attend to patients
that are victims in the above circumstances and radiographic examinations on live individuals
can therefore be considered forensic in nature.1922 In a Nigerian study where virtual autopsy
was used to resolved trauma cases, revealed minor injuries, and complemented autopsy
findings by forensic pathologists that could have been missed by conventional autopsy.2? The
same authors suggested that training should be introduced for radiologists in this
subspecialty of forensic radiology.2> Due to cultural and religious sentiment, this aspect of
forensic radiography could be used in lieu of conventional autopsy to assess cause of death
and aid in the identification of deceased persons in Nigeria.2> There is very little published

literature on forensic radiography in Nigeria, although it is recognised that it can be used as
2
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evidence in court to prosecute perpetrators of violence or abuse. It is therefore important that
this study explores the experiences, attitudes and knowledge of radiographers and forensic
pathologists so that forensic radiography services can be improved, specifically in Lagos

State, Nigeria.
1.1.1 Researcher’s background

The researcher is a qualified diagnostic radiographer working in a tertiary hospital since 2013.
His clinical experience in radiography includes trauma and non-accidental injuries
radiography. While performing radiographic examinations on living patients, the researcher
also performed forensic radiography on patients that died as a result of gunshots, political
violence and medical negligence. He observed that radiographers attended daily to many
living patients without knowing if such X-ray examinations that were carried out fitted into the
category of forensic cases. It has previously been stated that any radiography examination
could be forensic in nature.l® If a radiographer cannot distinguish between the pattern of
injuries caused by abuse and those resulting from non-accidental injuries then this is
potentially detrimental to the victims, who would be unable to get justice. The researcher also
noted that radiographers do not know how to perform forensic radiography examinations in

the living and also produce poor post-mortem images according to forensic pathologists.
1.2 PROBLEM STATEMENT

In countries like the United Kingdom and Australia, a radiographer who performs forensic
imaging needs to have been trained at postgraduate level and registered with the International
Association of Forensic Radiographers (IAFR) and SCoR.19 Postgraduate training and
seminar from these professional associations ensures that forensic radiographers produce
diagnostic images of high technical standard. These radiographers are expected to perform
examinations under robust protocols to ensure that the quality of images produced will be
accepted in a court of law.#10 As reported by the American Society of Radiologic
Technologists (ASRT), technologists in America have learnt on the job to perform forensic
radiography examinations which is not recommended for graduate radiographers.410 The
situation is similar in Nigeria in general and Lagos State in particular because radiographers
seem to perform forensic radiography by learning on the job without undergoing standardized

and regulated training in forensic radiography.
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During a study conducted in South Africa by Viner, it was found that some radiographers are
reluctant to carry out forensic radiography examinations. Those radiographers surveyed, cited
inadequate training as the main reason for their reluctance.1® Another study found that some
radiographers are not willing or not comfortable to work with dead bodies, due to
psychological impact and medico-legal issues involved.2* A study conducted by Obafunwa et
al.! mentioned that forensic radiology was used in Lagos State, Nigeria, to identify human
remains, as well as the cause and manner of death after Dana plane crash in 2012.
Professional radiographers participated in the imaging of the victims of this plane crash.
Nigeria is currently faced with non-accidental injuries like terrorist attacks, child abuse, body
drug packers, gunshot wounds and assault cases, where forensic radiography could be
useful.112 In spite of the reasons cited by radiographers in other studies about inadequate
education and inexperience,1913 radiographers and forensic pathologists in Lagos state
continue to perform these examinations when requested, although they do not have specific
training or qualifications. To the best of the researcher's knowledge, no study has been
carried out to determine the experiences, attitudes and knowledge of radiographers and

forensic pathologists regarding forensic radiography services in Nigeria.
1.3 RESEARCH QUESTIONS

Based on the research problem and literature review, research questions were developed to
guide the methodology, data collection, data analysis and reporting in a research study. >
This study attempted to answer two research questions pertaining to forensic radiography

services in Lagos State, Nigeria:

() What are the views of radiographers and forensic pathologists regarding forensic
radiography services in Lagos State, Nigeria?
(i) Why are radiographers in Lagos State, Nigeria reluctant to perform forensic radiographic

examinations?
1.4 RESEARCH AIMS AND OBJECTIVES

As defined in the literature, the aim of a study is the goal the researcher wishes to achieve
through a study project.’> The aim of this study was to explore and describe the views of
radiographers and forensic pathologists in Lagos State, Nigeria, regarding forensic

radiography services and to explore the perceptions of radiographers regarding forensic
4
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examinations when requests are made by referring forensic pathologists. Based on the
outcome of this study, recommendations could be provided to relevant authorities on

challenges faced by radiographers when performing forensic radiographic examinations.

Research objectives are used to direct a study and achieve the results of the study.25 Two

objectives were identified for this study, namely:

(i) To explore the experiences, attitudes and knowledge of radiographers and forensic
pathologists in Lagos state, Nigeria regarding forensic radiography services; and

(i) To describe whether radiographers are reluctant to perform forensic radiography services
in Lagos state, Nigeria.

1.5 RATIONALE OF THE STUDY

The rationale of a study can be defined as the reason for researchers carrying out a study and
the benefit of the study to the society.?> Virtual autopsy uses cross-sectional imaging,
photogrammetry, radiography, robotic tissue sampling and is a technique where cadavers are
not physically opened. It could thus become the gold standard for cultures and religions where
conventional autopsy is not allowed.?? Studies conducted in Nigeria and elsewhere in the
world have made it clear that forensic radiography services are needed. It is therefore
important that radiographers are not reluctant to perform forensic radiographic

examinations.1.6:8
1.6 SIGNIFICANCE OF THE RESEARCH STUDY

It is hoped that this study will highlight the state of forensic radiography in Nigeria and what is
needed to improve upon forensic radiography in the country. It is envisaged that this study will
provide data that will convince education and health policy makers to see the need to come
up with policy towards development of forensic radiography training in Nigeria.

It is equally hoped that this study will stimulate radiographers in Nigeria to start seeing
forensic radiography as a viable career option.
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1.7 DEFINITION OF KEY TERMS AND CONCEPT CLARIFICATION

Key terms/words/phrases are used by the researcher to search for words in research
databases or search engines. These words attract readers to the study.2®
The key words of this study are defined as follow:

(a) Attitude: The way one thinks or feels about something. In this study, attitude refers to
the thinking of radiographers and forensic pathologists on taking x-rays of the dead for
forensic purposes.26

(b) Experiences: refers to the quality and value of all interactions at the time of working in a
particular environment. In the context of this study, experiences denote the direct
participation in forensic radiography examinations, either on dead or living individuals and
the quality of the images produced for their diagnostic value.2?

(c) Forensic: This word is used in different fields to detect or resolve crime-related cases.
Forensics in this study was used to determine the role of radiographers in a forensic team
and what they can do or perform in the resolution of crime cases.®

(d) Forensic radiography: This is the use of radiographic techniques to provide images of
the internal structures of either dead or living humans, as well as the application of the
science of diagnostic imaging to the law.4

(e) Forensic medicine: This refers to the application of medical knowledge and technologies
in the collection of evidence to be used in a court of law. Such evidence may be collected
from either living or deceased subjects, with the latter presented as either whole cadavers
or as pathological specimens.10

(f) Knowledge: refers to skills acquired through education. In this study, knowledge means

the way in which radiographers obtain their training, knowledge of current practices and

processes involved in forensic radiography.26
1.8 PHILOSOPHICAL ASSUMPTIONS

Philosophical assumptions are interpretive frameworks used by qualitative researchers to
guide their study.?® Philosophical assumptions are divided into three paradigms, namely:
ontology, epistemology and methodology.3° Qualitative assumptions are defined as "the truth
without verification".29:30 In this study, the researcher used a set of assumptions to explore the

experiences, attitude and knowledge of radiographers and forensic pathologists regarding
6
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forensic radiography services in Lagos-State, Nigeria. These three paradigms are discussed

in more detail below.
1.8.1 Ontological assumptions

Ontology is the nature of reality and its characteristics.3! Ontological questions influence the
researcher's ideas. The reality is that forensic radiography services are needed, and
radiographers could, at all times, be expected to perform these examinations. It is possible
that a radiographer in Nigeria might not be willing to do forensic radiography as there is no
formal training available in this field of radiography, or for forensic professionals in Nigeria.
The contribution of forensic radiography to forensic medicine in the identification of the

deceased and resolving criminal cases is unique both locally and globally.32:33
1.8.2 Epistemological assumptions

Epistemology is a theory of knowledge that examines the differences between belief and
opinion.3* It enhances the relationship between the researcher and the participants under
study in gaining knowledge.?® Radiographers are educationally trained to produce high quality
radiographs with high technical standards. Assumption influences the researcher on how he
or she develops a research project.3®> The assumptions mentioned below led to the rigorous
research processes of this study. The epistemological assumptions in the study form the
interpretive framework of radiographers and forensic pathologists with regard to their forensic
radiography services.?8 If the skills of radiographers and forensic pathologists are utilised,
they could be used to resolve crime cases. Forensic radiography incorporates specialised
skills and knowledge that create opportunities for radiographers as well as opportunities for

professional development in the field of forensic radiography.
1.8.3 Methodological assumptions

Methodological assumptions relate to how best evidence can be obtained from the study
participants.3¢ Methodological assumptions were used as a strategy to guide the choice of
method to be used in the study.3” Since the current study is qualitative in nature and focus
group interviews were used for the collection of data, an inductive process of reasoning was
followed during the analysis process. An exploratory, descriptive design was considered

appropriate for this study, based on the research problem that the study was attempting to

7
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resolve. According to Gray, Grove, Sutherland et al. researchers who value the perspectives
of their participants, should also consider the importance of conducting their studies in a
naturalistic environment.38 In addition to valuing the voices of the participants, this study's
researcher also avoided making inferences or showing bias, so that participants could
express their views on forensic radiography services unimpeded. This enabled the researcher
to dwell on the collected data to obtain an accurate interpretation of the participants' words.3°

1.9 OVERVIEW OF THE RESEARCH METHODOLOGY

Research methodology is a process by which a study is structured and includes data
gathering, analysis information, and all the steps taken by the researcher in a study.3°

In this section, the reader is presented with an overview of the research methods used in the
study. A detailed description of the activities undertaken during data collection and analysis is
presented in Chapter three. Based on the research problem, the research question, the aims
and objectives and the rationale and significance of the study, a qualitative, exploratory and

descriptive design was found to be appropriate.
1.9.1 Overview of the qualitative research approach

In this study, the researcher intended to gain in-depth information and an understanding of the
identified research problem by exploring the perspectives of radiographers and forensic
pathologists regarding forensic radiography.

A qualitative research approach was found to be appropriate for the study because it could be
used to gain a deeper understanding regarding forensic radiography services rendered by
forensic professionals.2® The literature reviews of previous studies on forensic radiography,
medicine and odontology showed that they were mainly quantitative, with few qualitative
studies.8102240-43 |n studies conducted in Nigeria, nothing is said about radiographers'
experiences in forensics.123 Exploratory descriptive study designs are not commonly used in
the field of radiography, but are common in the field of nursing.2?44 This design is used to
explore and describe the experiences of certain individuals with regard to a given topic,4* and
enabled the researcher to explore the experiences, attitudes and knowledge of radiographers
and forensic pathologists regarding forensic radiography services in Lagos state. Two
categories of practitioners were invited to participate in this study: radiographers and forensic
pathologists. In-depth information on the qualitative approach used is described in Chapter

three of this dissertation. Purposive sampling is a non-probability sampling technique which is
8
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best suited to a qualitative study, and thus was considered appropriate for this study.2945
Purposive sampling can be defined as the process used to select participants who have an
understanding of the research problem.38 In this study, purposive sampling was used to select
participants who could give meaningful information about radiography and its applications in
the study area of Lagos state, Nigeria.3® Three focus group interviews were conducted
consisting of five to eight people per group, and were used to collect data.4¢ The qualitative
nature of this study allowed for collection of in-depth data from participants on their
experience, attitudes and knowledge regarding forensic radiography. Data collection involved
three phases, which included preparation for the interviews, the interviewing, and the post
interview phase. The associated ethical guidelines were considered, and these are presented

in the following section.
1.10 ETHICAL CONSIDERATIONS

Ethical considerations are important for the successful conduct of scientific research.2® They
guide the researcher to follow strict ethical guidelines.25 Under the right conditions, these
ensure privacy, integrity and confidentiality; they minimize harm and maximize benefits for
the study participants.4” Accordingly, a written informed consent was signed by all the
participants. (An example is included in Annexure C in this dissertation). The researcher

ensured that participation in the study was voluntary.

Before commencement of the study, approval was obtained from the Faculty of Health
Sciences Research Ethics Committee of the University of Pretoria, as well as the Research
Ethics Committee of participating institutions (The reference number of the approval letter is
416/2018 and a copy of the letter is attached to Annexure A and B). The researcher followed
the stipulated policy of the University of Pretoria where audio tapes will be kept in the
supervisor’s locker for 15 years. The researcher also took into consideration the principles of
bioethics in the national patients’ rights charter, to ensure that all research participants would
be safe during the study. These principles are justice, autonomy, beneficence, non-
maleficence and respect for human dignity, as outlined below.48

1.10.1 Justice
Justice is the process of selecting all participants with the same method for the purpose of a

research study only.2° The selection must be done with fairness, equality and respect for the
9
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rights of participants.2® The researcher visited the Head of Unit of Radiology and Forensic
Pathology of the participating institutions in order to clearly explain the aim of the study.

The researcher did not force any participant to partake in the study. To ensure justice, the
researcher invited all radiographers and forensic pathologists working in the two government-
owned teaching hospitals in Lagos state to participate. Radiographers working in these two
institutions examine both forensic patients with non-accidental injuries, and cadavers
associated with a suspicious death or a mass disaster. Forensic pathologists also examine
individuals who passed away in a hospital. All participants were given the same care during
the study.*® The researcher respected all the views of the participants involved in the study.
However, no participants were paid to participate in the study. The principle of justice refers to
no discrimination and fair treatment for all. The focus group interviews were planned along
the same lines. No sensitive questions were asked. All participants signed the consent form

before the commencement of the study.

1.10.2 Autonomy

Autonomy is defined as the freedom of the participants to participate in a study as they wish.48
The participants in this study were radiographers and forensic pathologists. The researcher
showed respect for all participants by first explaining the aim and objectives of the study as
well as their rights as participants and that their participation was voluntary and they could opt
out at any time without any penalties or consequunces.®® The researcher assured the
participants that all information provided during focus group interviews was confidential and
would be used only for the study.5! Before participating in the study, the researcher gave each
participant a consent form to read and sign. Participants were informed of the audio recording
and their agreement to this was included in the informed consent forms signed before the
focus group interviews. Privacy and confidentially were maintained during data collection and
data presentation. The researcher told participants to avoid mentioning their names during the
interviews. The names of the hospitals were not mentioned in any publication or presentation
at conferences, and no names were used to identify participants. The recorded data was
identified as focus group 1, 2, 3, and the participants were assigned numbers as
Radiographer 1A, 1B, 2A, 2B. Forensic pathologists were numbered as FP 1, 2, 3. All
participants were informed that there would be no sensitive questions in the focus group
interviews. Data would be stored in the supervisor's locker and would remain there for 15

years.
10
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1.10.3 Beneficence

Beneficence is defined as the process by which researchers are concerned about participants’
best interest during and after the study, even if it conflicts with the researcher's interests.2°
The researcher assured participants during focus groups that the principle of benefit applied in
the study.52 The researcher also told participants that experiences and views shared would be
used to improve the quality of forensic radiography services. This study was non-
interventional. Even though the research might not yield direct benefits to the participants, it
might be enjoyed by future generations in the field of radiography. The hospital that requested
feedback to improve the quality of their forensic radiography services would be informed
about the findings of the study.

1.10.4 Non-Maleficence

Non-maleficence is defined as the process by which a study must be free from harm to any
participants or any institution that chooses to partake in the study.5! The participants were not
subjected to any discomfort during the interview or asked questions that can cause emotional
distress. The researcher assured participants that the principle of no harm would apply in the
study to ensure their privacy and confidentiality,?8 as explained in section 1.8.3. Participants’
views from multiple perspectives were valued and taken into consideration. The researcher
reminded the participants during the focus group interviews about the objectives of the study,
which were to determine the experiences, attitude and knowledge of radiographers and
forensic pathologists with regard to forensic radiography services rendered in Lagos state.
The responses gained from the participants would be used to improve the quality of services

rendered after the study was completed.
1.11 OUTLINE OF THE DISSERTATION CHAPTERS

Chapter one: Orientation of the study

Chapter one introduced the topic and presented an overview of forensic radiography and its
applications within forensic medicine context. The problem statement, research question,
research aims and objectives, rationale for the study, definition of key terms and concepts
clarification are presented in this chapter. The researcher introduced philosophical
assumptions because of the qualitative nature of the study design. The research methodology
was briefly presented and included the sampling strategy, the study population, and that the

11
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research design was exploratory and descriptive. Credibility, confirmability, dependability and
transferability were addressed and discussed to ensure trustworthiness. Ethical principles and

ethical clearance were addressed.

Chapter two: Literature review

Chapter two presents the history and research conducted on forensic radiography both in
Nigeria and globally. An extensive literature review was done on the topic of forensic
radiography, imaging and medicine. It was found that previous studies were reported using a
guantitative study design. The researcher chose to approach the study from a qualitative point
of view because in-depth information and deeper understanding of the study needed to be

achieved. The gap in knowledge in the field of forensic radiography was addressed.

Chapter three: Research methodology

Chapter three gives an overview of the research process and justification as to why the
researcher decided to use qualitative inquiry, which is exploratory and descriptive in nature.
The details of the process that took place in the research are discussed, including the study
setting, the role of the researcher and research assistant, and the instruments used in the
research. The data analysis and logistics and planning involved in organising acceptable

focus group interviews is presented.

Chapter Four: Results

In Chapter four, the data are analysed in detail and the results are presented both in a table
and narrative format. Demographic information is provided in tables and explained in the text.
The data from various focus groups is presented using codes and categories. These
categories are discussed and supported by extracts from the interviews. Finally, the themes
that emerged from the categories are presented.

Chapter Five: Discussion

In Chapter five, all the themes that emerged in Chapter four are discussed in tandem with the
literature review. The themes are further presented in line with the study objectives, which
allowed for interpretation. Following the discussion and interpretation of themes, the major
research findings are presented.

Chapter Six: Conclusions, Limitations and Recommendations
12
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In this chapter, the research findings are elaborated upon in relation to the research
guestions, aim and objectives. The challenges and limitations faced in the study are noted.
Recommendations for future studies to develop a curriculum in forensic radiography as well
as suggestions for improving the quality of forensic radiography services are made. Overall

research conclusions are presented in this chapter.
1.12 CONCLUSION

In Chapter one, the researcher introduced the subject of forensic radiography as a
subcategory of forensic medicine. A brief literature review was presented to underscore the
research problem, and the research question and aims of the study. Situations globally and in
Nigeria that impact on the delivery of forensic services were presented. The application of
forensic radiography in forensic medicine was presented to address the challenges faced
when delivering forensic radiography services for both the living and the dead. The
advantages of using virtual forensic radiography when conventional autopsy is rejected by the

family of the deceased were highlighted.

Due to the qualitative nature of the study, philosophical assumptions were also made and
described in detail. Ethical principles were addressed and presented. The chapter ended with

an overview of all chapters in this study.
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CHAPTER TWO: LITERATURE REVIEW

Show me the manner in which a nation or community cares for its dead and | will measure,
with mathematical exactness, the tender mercies of its people, their respect for the law of the
land and their loyalties to high ideals.

William E. Gladstone
2.1 INTRODUCTION

Chapter one gave an overview of the study, the research problem, research question and aim
and objectives of the study. The chapter also touched on the literature that showed
challenges radiographers faced when delivering forensic radiography services. This chapter
focuses on the literature reviewed for this study. Researchers must engage in a literature
review in order to correlate the findings of previous studies with their own study.52 A literature
review involves a process where the researcher demonstrates to the reader the work that is
currently taking place around the world in the field of interest and to fill any existing gaps in
the knowledge.2> This tells the reader that the researcher is conversant with what is

happening globally in the field of study.

As mentioned in Chapter one, the researcher noted that previous research has mainly been
reported from a quantitative stance. These quantitative studies lack in-depth exploration. The
reader is reminded that this study is approached from a qualitative point of view because the
experiences, attitudes and knowledge of radiographers and forensic pathologists can be
explored until the data becomes saturated. Search engines and the key words of this study

were used in accessing the literature, as shown below in Table 2.1.

Table 2.1 Electronic search engines and key words used to search databases literature

Electronic search engines CINALH, Mesh, Science Direct, Medline,

\Wiley Online Libray, Pubmed.

Key words Radiography, forensic medicine, forensic
radiography, computed tomography, age

determination, non-accidental injury,

radiographers, forensic pathologists.
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Based on the existing literature on forensic medicine as it is practiced in Nigeria, there is
limited evidence of radiographers' participation in forensic radiography services.! The current
study is aimed at addressing this gap. A broad overview of the importance of forensic
radiography in forensic medicine is presented in the following section.

2.2 HISTORY OF FORENSIC MEDICINE AND FORENSIC RADIOGRAPHY

Forensic medicine can be traced back to ancient Egypt, with specific reference to death
investigations.5354 In the past three decades, forensic medicine has been in public domain
through television documentaries, movies and scientific literature.>* Forensic pathology as we
know it today, is the most popular aspect of forensic medicine that deals with the legal
implications of death, dating back to 1850 Before Christ. Even though forensic medicine has
to with the dead, modern-day forensic medicine has expanded into dealing with living
patients. Forensic medicine that deals with the living has had less attention from the public
compared to deceased; therefore, radiographers use their knowledge of clinical radiography
to attend to living patients.53-55 In Nigeria there is little in the literature about forensic medicine
and forensic medicine professionals. Although anatomic pathologists exist in Nigeria, few

have trained in forensic medicine.t

Forensic radiography came into the limelight immediately after the X-ray was discovered in
1895.9 Forensic radiography is used either solely or as adjunct to forensic procedures to

resolve civil and criminal cases.
2.2.1 Forensic radiography in first world countries

Forensic radiography plays a significant role in developed countries in revealing natural and
unnatural deaths.56 Based on the vital role imaging played in research conducted on the
cause of an adult death in Manchester in 2008,5” MP Jack Straw discussed in the House of
Commons how autopsy imaging could effectively be used in the United Kingdom.58 Due to
complaints from the public and patients' relatives about conventional autopsy it was then
integrated as part of mass fatalities and national disaster victim identification.5%-61 Thus, in
most developed countries, forensic radiography is used as an adjunct or alternative to
conventional autopsy.8* England and Wales conduct the highest number of autopsies in the
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world in which forensic radiography is used in some cases.61.62 These developed countries
are: USA, the United Kingdom, Australia, Japan, Switzerland and Germany, all of which have
contributed much to post-mortem imaging.6® USA lags behind other developed countries in
forensic radiography, despite many crimes perpetrated that this imaging could resolve. There
is no standardised training programme for radiographers performing forensic radiographic
examinations in USA.# Radiographers need knowledge to testify in a Court of Law and the
USA has only two institutions for forensic radiology training compared to 150 institutions in
Europe,>%84 which has the highest number of post-mortem imaging institutions.%> Further,
USA has no regulatory body that oversees the work of radiographers performing forensic
radiography, because the practice of forensic radiography differs from state to state.#913 |n a
study conducted to search the literature on the rise of forensic and post-mortem radiology
between 2000 and 2011, 661 publications were found to have articles on living and deceased
individuals.®3 Europe led in the publications with 65%, followed by Asia 15%, America 15%,
Australia 4%, and Africa lagged behind with about 1%. The search also revealed that a
Virtopsy project was introduced in Switzerland during this period.®® Switzerland has the
highest publications on forensic imaging in the world. Forensic radiography is a routine part of

conventional autopsy.63.66
2.2.2 Establishment of the international forensic radiography association

In the past three decades, imaging has played a critical role in the evaluation of living and
deceased forensic victims. This has led to the establishment of the International Association
of Forensic Radiographers (IAFR), the International Society of Forensic Radiology and

Imaging (ISFRI), and other bodies which specialise in the field of forensic medicine.

The IAFR is an association of professionals that provides medical imaging services for the
investigation of living and deceased victims. The IAFR was established in the United Kingdom
in 1998 by Mark Viner, Wayne Hober, Bruno Tonello and Catherine Leons as a sub-group.
The Society and College of Radiographers (SCoR), which is a registered body for all
radiographers working in United Kingdom, recognises the Association of Forensic
Radiographers as a specialist group in forensic radiography. Forensic response teams
specifically working on disaster victim identification, were formed by the Association of
Forensic Radiographers (AFR) and produced guidelines for radiographers.510 In 2006 the
AFR membership rose to 300. The name AFR was changed to the International Association
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of Forensic Radiographers (IAFR) in 2008 because of its international recognition as a
forensic radiographers' group. The mission of the association is to promote the best forensic
radiography services through research and development of protocols, course curricula and
guidelines for forensic radiographers.51© Members of the IAFR worldwide have a clinical
background in radiography and work in different fields of forensic radiography such as the
living and deceased victims.510 The IAFR, the SCoR, the Irish Forensic Radiography Group
and the International Society of Forensic Radiology provide guidelines for radiographers on
age estimation for living forensic patients, and paediatric post-mortem imaging protocols,
among others. A positional statement by the ISFRI-DVI working group on the use of post-
mortem computed tomography (PMCT) has produced revised guidelines for forensic
radiography, guidance for providing forensic CT services, an educational framework for
forensic radiography, and guidelines for best practice.>6¢ Every living forensic patient should
be treated as a non-medical referral, therefore, informed consent must be obtained from the

patient or from a court.*9
2.2.3 Forensic Radiography in South Africa

In South Africa, a forensic radiography workshop was organised in Kwazulu Natal in 1998.67
In 2008, the IAFR organised its first international meeting at the International Society of
Radiographers and Radiological Technologists (ISRRT) conference, in conjunction with the
Society of Radiographers in South Africa (SORSA) in Durban, where presentations were
made on examinations performed on living and dead forensic patients.” The focus of the
workshop included a follow-up workshop training provided for radiographers and mortuary
technicians in forensic radiography examinations. It was reported in 2012 that more than 30
forensic examinations were done in the Steve Biko Academic Hospital (SBAH) in Pretoria.
The imaging modality used was mainly computed tomography (CT).67 The author goes on to
raise concerns that few radiographers seem to have been exposed to forensic examinations
of the dead.5” In another South African study conducted by Mark Viner, which involved health
care professionals and included the views of forensic pathologists, radiographers,
anthropologists and odontologists working in the field of forensic medicine, interviews
regarding forensic radiography examinations were conducted. Odontologists and
anthropologists make use of X-ray examinations in the identification of the deceased.13
Forensic pathologists use radiography in cases of road traffic accidents, homicides, and gun-

shot injuries to support their autopsy findings and resolve criminal cases.! Some
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radiographers are reluctant to conduct forensic radiography examinations on the dead, while
some are keen to perform forensic radiography examinations without having had training in
forensics. Radiographers receive little training during their undergraduate years, and no
postgraduate training in forensic radiography.3

Similar situations were noted in a study conducted by Obafunwa et al. in Nigeria, where
forensic pathologists used radiographs to support their autopsy findings. There is also no
training given to forensic professionals such as radiographers and pathologists in Nigeria.l

In a South African study conducted by Vermeulen, radiographic dental implants were
developed for identification of the deceased, where 384 dental implants were observed on the
pantomographs.® Of these, 380 dental implants were identified on the pantomographs, while
four dental implants could not be identified. Three hundred and fifty (350) dental implants
(91%) were identified as dental implant types listed in the reference instrument, while 30
dental implants were identified as a dental implant type not listed in the reference instrument,
while 208 dental implants (54.2%) could be positively identified. The radiographic dental
implant guide was developed based on positive identification.®® This guide helps
radiographers to identify living and deceased forensic patients who died as a result of non-

accidental injuries or during mass disaster.

In a study conducted in South Africa by Lukhozi, which reported on victims of violence such as
trauma and non-accidental injuries seeking medical attention from health care providers, the
study emphasised that radiographers are part of a team.®® Most radiographic examinations
are forensic in nature, therefore, radiographers should be able to recognise patterns of
fractures on images and provide images of high diagnostic value to resolve such crimes in
South Africa.10

2.2.4 Forensic radiography in Nigeria

Forensic radiography was first used in Nigeria in 2012, following Dana plane crash in Lagos
Statel'1! when the service was required for identification of the 156 victims. The international
standard guidelines of disaster victim identification of the deceased were observed.” Since
then there have been several cases in Nigeria where forensic radiology was used to support

autopsy findings.1! Previous disasters in Nigeria resulting in mass casualty where forensic
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radiography could have been used the gasoline explosion in Jesse in October 1998, where
500 people died and about 100 were wounded. In May 2002, there was a plane crash in Kano
where 148 people on board died; 117 passengers were Killed in Belleview flight 210, which
crashed at Lisa village in October 2005; 108 students lost their lives in a Sosoliso airline crash
in Port Harcourt in December 2005, including three children from the same parents.”* In May
2006, 200 people died at llado village during pipeline vandalization by unknown individuals.
There was also the ADC Airline's Boeing 737 flight 53, which crashed after takeoff at Abuja in
October 2006, where 96 people died including many medical practitioners and the then Sultan
of Sokoto. There were only nine survivors.”* Another pipeline vandalization was recorded in
Abule-Egba in December 2006, where more than 100 charred bodies were buried at the
scene without positive identification of the deceased.”* More recently, Boko Haram terrorist
attacks in north-east Nigeria have killed thousands of Nigerians annually, with victims being
laid to rest without proper identification.”*

Forensic radiography can aids in revealing the cause of death and identification of deceased
to console the bereaved.

With all these man-made and natural occurrences, victim identification is inevitable in Nigeria,
in view of terrorist attacks that occur daily. However, there is also a need for post-mortem

radiography as an alternative or complement to autopsy examinations.

Radiographers in Nigeria provide forensic radiography services for both living and dead
victims, despite the low level of awareness on forensic radiology. Moreover, while forensic
radiography and radiographers play an important role in delivering forensic radiography
services in Nigeria, very little has been written about them, despite their key role in forensic

medicine.

In a study conducted by Nwafor et al., Virtopsy multi-slice computed tomography (MSCT),
which is part of forensic radiography in this study, was used to describe radiographic patterns
of gunshot injuries to the head.?® Virtopsy was done for the first time in Nigeria and Sub-
Saharan Africa in 2018 to identify fatal injuries, minor injuries, and their cause. The study was
done before conventional autopsy, without the knowledge of the forensic pathologists who
conducted a conventional autopsy on the deceased. Virtual autopsy complements
conventional autopsy findings and reveals minor injuries that are not seen in conventional
autopsy. It can serve as alternative to conventional autopsy.2® Nigeria is still grappling with
conventional autopsy due to discrepancies in the results which can stem from inexperience of
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the radiologist in the field of forensic radiography.2® In Nigeria, forensic pathologists use
conventional radiography and fluoroscopy to document fractures in areas not easily seen
during a conventional autopsy.1923 Furthermore, radiographs have helped to locate foreign
objects, detect occult injuries, and identify the deceased.!

Skeletal survey radiography has been shown to be useful for the rapid detection of unknown
fractures and various other injuries.1® Forensic radiography can be used to reveal the cause,
manner and mechanism of death, and to search for identification items such as evidence of
previous dental treatments.1” It can be used to estimate age, as well as ante- and post-
mortem radiological comparison, and to look for foreign objects in aircraft accident victims.14
Radiologic examination is important for a complete assessment of an aircraft crash, and for
estimating the situation of the pilot at the time of the crash.! The fact that forensic radiography
has become a vital component of modern medical practice and significantly contributes to
decision-making situations in forensic medicine and odontology, is beyond reasonable doubt.
Virtual autopsies can be utilised in cultures where conventional autopsy is not tolerated for
religious reasons or is rejected by family members because of invasion and supposed
incompleteness of the body before burial. In terms of virtual autopsies, imaging is going to
become the future gold standard of forensic examination.!! The study's literature review gave
an understanding on the development of forensic radiography services in Lagos State,
Nigeria. The existing literature suggests that medical personnel should be trained in forensics
related to their field of study.1%23 Radiographers in Lagos state, Nigeria, performed forensic
radiography services both on the living and deceased forensic victims; furthermore, the
experiences, attitudes and knowledge of radiographers were not published in previous articles

in Nigeria.

2.3 THE IMPORTANCE OF FORENSIC RADIOGRAPHY IN FORENSIC MEDICINE

In section 1.1 of the previous chapter, forensic radiography applications and their contribution
to forensic medicine was discussed. Forensic radiography is a speciality in the field of forensic
medicine that deals with the production of postmortem images in matters relating to the law

and forensic studies can also be conducted on living individuals as well.19-63 Forensic imaging
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became a relevant topic on television during the September 11t attack on World Trade
Centre, USA in 2001, the Indian Ocean Boxing day Tsunami in 2004, the London bombing in
2005, the attacks on Paris and in Belgium in 2015 and 2016, and the Grenfell Tower disaster
in west London where 71 adults and children died in 2017. 7273 The new millennium is faced
with many challenges posed by terrorism, non-accidental injuries and mass disaster. Forensic
radiography plays a vital role in identification without mutilation of the deceased as is done in
the conventional autopsy.®® Forensic imaging also protects the forensic team from
transmission of diseases such as hepatitis and Creutzfeldt-Jakob disease.”* Forensic
radiography became important since the discovery of X-rays in 1895,7> and has been used in
medico legal cases in identification of the dead and in resolving criminal cases.”>76 Qver the
past two decades, different imaging modalities have been used in the field of forensic
radiography to assist, reduce the work of forensic pathologists, and serve as an alternative to
conventional autopsy due to religious and cultural reasons.2472 Forensic radiography involves
the use of imaging modalities, namely, Computed Tomography, Magnetic Resonance
imaging, Conventional Radiography and dental, fluoroscopy, Lodox, nuclear medicine and
ultrasound to produce diagnostic images that can be used for identification of the deceased,
the abused, body packers and resolving criminal cases in living forensic victims. These
imaging modalities are used by radiographers in forensic medicine to reveal minor injuries
that cannot be seen in conventional autopsy.2332 If available they are used in place of ante-
and post-mortem radiography to complement autopsy findings based on the suspected area
of interest, to reveal the cause of death and in identification of the deceased during mass
disasters when screening the bodies.”” Forensic radiography have multifaceted applications in
forensic medicine in both living and dead individuals such as identification, estimation of age,
non-accidental injuries, body backers and medical negligence.l07879 |dentification is

elaborated upon in the following section.

2.3.1 Identification

Together with any of the imaging modalities mentioned earlier in the preceding section,
forensic radiography aids in identification of the deceased. These can be people who died due
to traumatic injuries, mass disaster, individuals missing as a result of terrorism, or death from

natural occurrences.”®8 |dentification of the deceased involves the use of dental radiography
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for the identification of the individual; visual recognition of body characteristics like tattoos,
scars, skeletal remains, fingerprints, Deoxyribonucleic acid (DNA) analysis, dental
identification and radiological examinations as recommended by Disaster Victim Identification
principles (DVI). Age, sex, and stature are used by forensic teams for identification of a
deceased or missing individual by comparing ante- and post-mortem radiography during mass
fatalities. It can also be used in living individuals to identify the trajectory of a gunshot exit.

Dental radiography is a valuable part of forensic medicine which has been used in resolving
criminal cases and identification of the deceased since 1890.81 In 1949, when the liner S. S.
Noronic in the Canadian Great Lakes was consumed by fire, dental radiography was used by
forensic odontologists to positively identify 24 disfigured victims of 119 who died in the
disaster. As previously mentioned, it was also used for victim identification in 2004, after the
Indonesian tsunami, and brought more awareness to the role of dental radiography in
identification. The objectives of dental radiography are to identify individuals who suffered
violent injuries and lost their lives or who were involved in a mass disaster, and to assist in
identifying child abuse.82 Forensic pathologists use ante- and post-mortem radiography in the
identification of human remains and, in conjunction with other imaging modalities, to
complement their autopsy findings.8% Hence, when comparing ante- and post-mortem dental
radiographs, forensic teams should take note of dental anatomy, dental implants, and number
of teeth for positive identification of the deceased.8487 Forensic radiography has multifactorial
applications in forensic medicine and serves as a reference point in medicine.8389 |t uses
different features in identification of the deceased such as gender, age estimation, uncommon

pathology, the paranasal sinuses and the sella turcica.8889

Forensic radiography plays a vital role in determination of gender by helping to rule out certain
possibilities such as whether the remains or bones belonged to a male or female.
Radiographic examination of the skull, pelvis and femora, and measurement of the scapular
aid the forensic team in gender identification.88 The gynaecoid and android pelvis also makes
a clear distinction in identification. In a study conducted by Mundorff, Vidoli, Melinek,
Simpson, James, Eitzen et al., forensic radiography provided details of foreign objects and
long bone appearances in the bodies of deceased or “missing persons for proper
identification.888% This helped the forensic team to classify the deceased based on race,

height and origin.8889

22

© University of Pretoria



2.4 AGE DETERMINATION

Age determination is the process by which authorities seek to establish the chronological age,
or range of age, or to determine whether an individual is an adult or a child.?® Radiology can
be used to establish the age of juveniles and living and deceased individuals from 20 weeks
gestation to adulthood, and degenerative changes like kyphosis can also be used to
determine the age of living individuals and the deceased at time of death.8> Radiography of
the left hand and wrist can determine the age of a living individual, however, in developed

countries it is prohibited to use radiation to determine the age of living individual.>

Forensic radiography has a great role to play in sport, for instance by guaranteeing fairness
among footballers in a competition.® The Federation of International Football Associations
(FIFA) has specified ages for both males and females participating in a tournament. A
participant who is older than the specified age will get unfair advantage in the tournament due
to his body size and weight.®! In a study conducted by Dvorak et al. on age determination for
footballers, Magnetic Resonance Imaging which is non-ionizing radiation, was used to
estimate the ages of healthy adolescent footballers.9! Studies were carried out on footballers
between the ages of 14 and 19 years. 1.5T MRI equipment and a wrist coil were used to
conduct the studies, which took place in Switzerland, Malaysia, Algeria and Argentina. In fact,
it is widely believed by many Nigerians that FIFA disqualified some footballers from Nigeria in
1988 due to their age. The researcher strongly believes that FIFA must have relied on MRI
results to arrive at that painful decision.

2.5 NON-ACCIDENTAL INJURY

The term non-accidental injury had been in existence since 1860 when a French physician,
Ambroise Tardieu, published a study on 32 cases of non-accidental injuries.®? In the study
findings he advised physicians to be aware of non-accidental injuries whenever they
suspected that the clinical findings in their patients were unusual.%?

Non-accidental injuries can be defined as intentional injury inflicted on a child by parents or

guardian.®® Such injuries are a global issue that increases child morbidity and mortality
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irrespective of country of origin, with the highest prevalence in African countries®4% and is the
third leading cause of death in children.?4% |n USA, it was found that 10% of children below
the age of 5 years who visit hospitals are victims of abuse and 1 500 die annually as a result

of non-accidental injuries.®

In 2015, 700,000 children in USA were affected as a result of abuse, and the majority of these
victims are children below the age of one year.97.98 Studies conducted in Britain and America
show that 74.8% of children below the age of 3 years died as a result of abuse in 2013 and
2017 respectively®?10 |n an Australian study, 42,000 children were affected as a result of
abuse in 2015 and 2016.7:19 |t is of great concern that children of less than two years are
victims of these incidences which are reported from developed countries where records are
maintained. Developing countries have their own share of non-accidental injuries, despite the
lack of proper records on such incidents. It is therefore important that forensic radiography
services in developing countries be improved in order to contribute to better record-keeping

and reporting.

According to WHO, the lives lost as result of non-accidental injuries in developing countries in
2020 will equal those lives lost as result of infectious diseases.10! Olatunya et al. conducted a
study in south-west Nigeria to raise health care providers' awareness on the existence and
reality of non-accidental injuries, of which forty-four cases were recorded in 17 months.102
However, another Nigerian study by Anochie and Graham-Douglas, reported only 14 cases
over a three year period.1% In a Ugandan study, 15% of non- accidental injuries were
recorded which is not different from the situation in Nigeria.1%* All these studies revealed the
growing burden of non-accidental injuries in Nigeria and on the African continent.1°! There
must be urgent awareness among health care providers to recognise non-accidental injuries
as is done in the developed world. In Africa, non-accidental injuries are under-reported
because perpetrators of these crimes are guilty and ashamed of their actions.103 In USA,
medical imaging is used to resolve non-accidental injuries.® Medical imaging plays a vital role
in non-accidental injuries, however, health professionals like radiographers must be trained to
recognise abuse. The victims' parents or guardians are inclined to give vague clinical
histories, which lead to lack of recognition and violates the victims' rights.195106 Radiographers
in Nigeria's Lagos state attend to many non-accidental injuries in their day-to-day activities;

forensic radiography could well be used to bring these perpetrators to book.
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2.6 BODY PACKERS

Body packing is the process of smuggling harmful drugs in the alimentary tract across the
land, sea and air border.7679.107 The drugs pose serious challenges to public health and
safety. Forensic imaging was used to reveal complete bowel obstruction in a 21 year-old man
with the history of body packing.1%8 Medical imaging plays a vital role in clinical examinations
of body packing where clinical forensic teams like radiographers and radiologists detect the

location and the number of packets of drugs for illegal purposes.

2.7 FORENSIC RADIOGRAPHY ON LIVING PATIENTS

As part of the undergraduate radiography programme, students learn about bone
development and age determination where radiographs are valuable. The other area that is
contributing to the field of forensic imaging is the used for radiographic examinations on
patients for non-accidental injuries.>® Body packing, gun-shot wounds and stab wounds are a
relatively new field that plays an important role in legal medicine to resolve criminal cases.10?
Forensic imaging plays a crucial role in assessing living forensic patients, but is rarely applied
by courts of law to get justice for victims due to ethical issues involving the radiation applied
for forensic purposes.!10111 Physicians use external examination as the gold standard in
attending to living forensic patients.112 However, this method examines external injuries only;
internal injuries cannot be assessed by physicians during external examination. Forensic
imaging reveals all the internal injuries in living forensic patients by using the appropriate

imaging modalities.

In a study on forensic patients in South Africa conducted by Filmalter et al., among health
care providers in emergency departments, the professionals noted that forensic examinations
could be performed on living or dead individuals.?2 Examples given were the examination of
victims of assault and sexual assault, gunshot wounds, stab wounds and abused children.
Examples of deceased patients were those who were dead on arrival or those who died in
emergency departments. It has been suggested that every trauma patient is a forensic patient
unless proven otherwise.?? Radiographers attend to many trauma patients and living forensic
patients in their day-to-day activities without being aware that they are forensic patients.

Studies have revealed that radiographers who attend to living forensic patients are not well
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trained for such work, and are not aware of the medico-legal implications.13.22113 Also, some
radiologists have limited knowledge on recognising the pattern and presentation of fractures
and soft tissue lesions from living forensic patients when reporting on images from their

work. 109,114

2.8 METHODOLOGIES USED IN DIFFERENT STUDIES FOCUSED ON FORENSIC
RADIOGRAPHY

Different methodologies were used in the sparse literature that the researcher found. Some
studies used a qualitative approach while others used a quantitative approach. These studies

had different aims and objectives.

In a qualitative study conducted by Walsh and Reeves, the role of the radiographer on a
forensic team was explored.11®> Four radiographers were interviewed on their experiences,
feelings and perceptions on their role in rendering forensic radiography services. Since
forensic radiography is multifaceted, in this particular study the radiographers’ experiences
were explored in emergency and mass grave forensic radiography. Individual interviews were
used to explore participants' perceptions regarding forensic radiography, and content analysis
was used to analyse the data. The interaction of radiographers with other members of the
forensic team, such as forensic pathologists, was also explored. The study demonstrated that
the interaction of radiographers with other members of the team was cordial. One of the
radiographers interviewed said that forensic pathologists see radiographers as professionals
in the field, unlike the radiologists in normal clinical settings who regard radiographers as
subordinate.115 The researchers in the Walsh and Reeves study further explained that three
out of the four radiographers have been involved in forensic radiography. The interviewees
described the experience as daunting and challenging, but other members of the forensic
team found it "interesting". The radiographers had developed their interests more in other
fields of forensic radiography.115

A qualitative study on the role of Irish radiographers on non-accidental injuries was earlier
conducted.16 Ten radiographers were selected from the Republic of Ireland using a purposive
sampling technique. Five radiographers were from a general hospital while the other five were
from a paediatric hospital. Interviews were conducted with them and recorded; thematic
analysis was used to analyse the data. The interviewees agreed that they had inadequate

26

© University of Pretoria



training regarding non-accidental injuries in schools. Seventy per cent of the radiographers
said that there should be adequate training in the area of non-accidental injuries so that the
abused could be recognised and the medico-legal statutes involved were understood.!16
These findings can be related to the fact that radiographers attend to many non-accidental
injuries without knowing that they could be forensic in nature.10 It is therefore the researcher’s
argument that the inability of radiographers to produce images of high diagnostic value due to
their lack of training and knowledge of forensic radiography can be detrimental to victims
involved in these dastardly incidents.

In a study to investigate the role of radiographers in child protection with regard to non-
accidental injuries, focus group interviews were conducted among radiographers in the United
Kingdom and the Republic of Ireland to explore perceptions regarding children presenting with
non-accidental injuries.’” The radiographers agreed that they have a role to play in child
protection with regard to non-accidental injuries, but none said anything about the medico-
legal law concerned with non-accidental injuries. The radiographers agreed that there should
be more training in the area of non-accidental injuries so that abused patients were
recognised and records were documented so that perpetrators of these heinous crimes are
brought to book.}17 Interestingly, these studies reviewed agree with the opinion earlier
expressed by the Society and college of radiographers (SCoR) that radiographers that attend
to living forensic patients exposed to non-accidental injuries are not adequately trained to
carry out the examinations and that they are not familiar with the medico-legal issues
involved.13113.117 Studies reviewed for the purpose of writing this dissertation that followed a

quantitative approach are shown in Table 2.8.1 on the next page.
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Table 2.8.1: Summary of studies on forensic radiography that adopted a quantitative

approach.
Author/s Title Research Design | Data Main Findings
collection
instruments
Preethi et al., Awareness of Cross-sectional Questionnaire | Inadequate
2011 forensic study knowledge, poor
odontology attitude, lack of

among dental
practitioners in

Chennai, India

practice

Selvajothi et al.,
2014

Awareness of
forensic
odontology
among legal
practitioners,

Chennai, India

Cross-sectional

study

Questionnaire

Adequate knowledge
among legal
practitioners,

Chennai, India

American Society
of Radiologic
Technologists,
2010

The state of
forensic
radiography in the
United States

Cross-sectional
study

Questionnaire

Radiology
technologists need
more training and
education in forensic

radiography

Elliott et al., 2017

Status of UK
radiology trainee
experience in
post-mortem

imaging

Cross-sectional

study

Questionnaire

Radiology trainees
have inadequate
knowledge on
forensic and post-

mortem imaging

Ugodaga et al.,

Awareness of

Cross-sectional

Questionnaire

Knowledge and

2015 forensic study practice of forensic
odontology odontology among
among Nigerian dentists is
dentists inadequate.
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Having demonstrated in Table 2.8.1 above that the available studies on forensic radiography
followed either the qualitative or the quantitative approach and that the main instruments used
for data collection were interviews and questionnaire, it is important to note that either
approach is acceptable. The justification for adopting the qualitative approach in the current

study will be further elaborated upon in the following chapter.

2.9 CONCLUSION

Chapter two provided an overview of forensic radiography employed in forensic medicine.
This was presented from an international perspective, followed by the African and eventually
the Nigerian perspectives. The role of regulatory bodies was discussed with regard to the
training of personnel and forensic radiography. The chapter further explained the challenges
faced by radiographers in delivering forensic radiography services for both the living and the
deceased. The chapter ended with reference to the studies that followed quantitative and
qualitative approaches. The following chapter deals with the methodology, where the
researcher explains in detail the methodology used to carry out the study.
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CHAPTER THREE: RESEARCH METHODOLOGY

Research is to see what everybody else has seen, and to think what nobody else has thought.

Albert Szent-Gyorgyi.

3.1 INTRODUCTION

In reviewing the literature based on studies conducted on forensic medicine and forensic
radiography in Chapter two, the researcher took into consideration the methodologies used by
the authors as a guide to identify and justify the appropriate methodology for this study. Based
on the problem that led to this study, the research questions and the aim of the study; a
gualitative research approach and exploratory design were found to be appropriate.
Information from other studies on forensic radiography was used to strengthen the decision of

using a qualitative approach.

In this chapter, the researcher details the research methodology that was briefly presented in
Chapter one. This includes: an overview of the qualitative research approach; the exploratory
and descriptive research design; research setting; population and sampling of participants;
the data collection instrument and process; and the data analysis process. The chapter also

addresses the process followed to achieve trustworthiness.

Research methodology is a process used by a researcher to inform the reader of how the
study was carried out systematically, and to analyse the data in order to answer the research

guestions.2®

Based on the study's literature review, a qualitative approach was found to be appropriate for
this study, as the researcher intended to gain a deeper understanding and in-depth
information on the real-life experiences, attitudes and knowledge of radiographers and
forensic pathologists with regard to forensic radiography services in Lagos state,

Nigeria.118119
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3.2 QUALITATIVE RESEARCH APPROACH

A qualitative study can be used to reveal the truth from unknown areas. A qualitative method
can be used to study issues in a natural setting in a holistic manner in order to obtain in-depth
information from study participants.2%119 A qualitative approach was adopted for this study as
it is non-numerical and the data can be collected from small groups of people.120 The intention
of the researcher was to use a qualitative research approach to gain more in-depth
information on the experiences, attitudes and knowledge of radiographers and forensic

pathologist with regard to forensic radiography services in Lagos state, Nigeria. 121122

Forensic radiography is a new specialty in Lagos State and is faced with many challenges
such as funding, lack of equipment and training for forensic professionals and its legal
acceptance in the courts of law.1 Exploring these challenges would improve the services of
forensic radiography in Lagos state. Based on this view, the researcher chose to report from a
qualitative approach. In a quantitative study, the researcher develops a hypothesis which can
reveal results based on certain variables.118119 |n this qualitative study, the researcher used
one central question to explore the participants’ views until data saturation occurred. The
central question is: “What are the experiences, attitudes and knowledge of radiographers and

forensic pathologists with regard to forensic radiography services?”

Before elaborating further on the processes followed in this study, Table 3.1 below presents
the differences between qualitative and quantitative research. This is important as a way of
justifying why qualitative research was found to be appropriate in addressing the problem that
led to this study and for answering the main research question. The activities shown in this
table are based on the literature review.2°
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Table 3.1: Differences between quantitative and qualitative studies.118

RESEARCH
CONCEPT

QUALITATIVE RESEARCH

QUANTITATIVE RESEARCH

Subjective/Objective

t is subjective because the

researcher is close to the participants

It is objective because the
researcher is not close to the

participants

Reasoning Inductive Deductive

Research design Exploratory and Descriptive Survey, Experimental and
Descriptive

Role of the Bias: There is a connection between | Objective:  There is no

researcher the researcher and the participants connection  between  the
researcher and the

participants

Data collection
instruments

Observational, Documents, Individual
and Focus group interviews

Questionnaire/Data collection

Research questions

Open-ended questions: These

questions allow participants to talk
their and

about experiences

perspectives on a given subject.

sheet

Closed-ended guestions
participants’ give only
affirmative or negative

answers (Yes or No).

Sampling strategies

Non-probability sampling
Convenient sampling
Snow ball sampling
Purposive sampling
Theoretical sampling

Probability sampling:
Quota sampling
Convenient sampling
Random sampling
Stratification sampling

Analysis of data

It can be used both in deduction and
induction. Commonly induction.

Induction starts with specifics and
and a

moves to generalisation

conclusion is probable.

Inferential statistical analysis
Deduction is a process that
starts from generalization and

moves to specifics

Presentation of
results

Transcribed narratives: codes and

categories.

Graphical presentation:

graphs or tables
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In Table 3.1, the differences between qualitative and quantitative research approaches are
clearly demonstrated and purposefully guided the researcher on how to achieve the main aim
of the study. The aim of the study as outlined in Chapter one is to explore and gain a deeper
understanding about forensic radiography services so that the challenges faced by forensic
professionals in Lagos state, Nigeria could be resolved. The three critical elements in
gualitative research, as describe by Lichtman, are: understanding, description, and
interpretation of human behaviour.122 However, qualitative research can also be inductive and
dynamic in nature. The critical elements described by Litchman are outlined in the following

section.

3.2.1. Describing, understanding and interpreting human behaviour

The researcher decided to adopt qualitative research in this study because it could be used to
describe and explore the experiences of the participants with regard to forensic radiography
services.** Their views and perspectives regarding forensic radiography services were
explored by the researcher to better understand the overall picture on ground at the time of
the study. These views and perspectives cannot be quantified because they are non-
numerical. However, based on the participants’ views, the qualitative research approach was
used to gather in-depth information to answer the research questions and achieve the study
objectives. According to Denzin, qualitative researchers are concerned about the participants’
perspectives and views about the world.124 It was for that reason that the researcher decided
to invite the participants to share their views and experiences on forensic radiography in
Lagos state, Nigeria. The researcher was also looking at the opportunity to gather information

on how to improve the quality of forensic radiography services rendered.

3.2.2 Approach to qualitative research

Due to the qualitative nature of the study, the researcher abandoned strict measures and
adopted a fluid approach to the research methodology.#* Based on fluidity in qualitative
research, the researcher did not use philosophical theory because none exists on forensic
radiography in Nigeria.122 The researcher explored and discovered concepts that were new to
the study area and based on this fact, an exploratory approach was found to be appropriate.

Creswell,118 states that to conduct acceptable interviews in qualitative research, one must be
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logical and have a rational approach. A semi-structured interview guide questions can be
used to get credible responses from the participants. (The questions formulated by the

researcher can be found in Annexure C and D.)

3.2.3 Inductive and deductive nature of qualitative research

Based on findings from the literature, a qualitative researcher can use either inductive or
deductive reasoning in deciding which analysis method to use, depending on the aim of the
research.'?5 In deductive reasoning, the researcher wants to know the established theory in
the area of interest and then use their findings to confirm it.44

As no established theory exists on the perspectives of radiographers and forensic
pathologists with regard to forensic radiography services, the researcher realised that
radiographers are not well- skilled in post-mortem imaging and do not recognise living
forensic patients. Due to this, the researcher considered using inductive reasoning to analyse
the data collected from the different focus group interviews and identify the patterns with

commonalities.

3.3 RESEARCH DESIGN

In section 1.9, the researcher provides an overview of the research design used in this study.

The reason for selecting this research design is revealed in this section.

Research design is defined as an overall plan for conducting a study, as well as a method
followed by the researcher to achieve the objectives of the study.?® Based on this, the
researcher adopted an exploratory and descriptive research design as indicated in section
3.3.1 below.The intention was to explore and describe the experiences, attitudes and
knowledge of radiographers and forensic pathologists with regard to forensic radiography
services in Lagos state, Nigeria. In this study the researcher found qualitative, explorative,
and descriptive methods to be appropriate. Exploratory descriptive design is used by
qualitative researcher when there is no specific category, such as grounded theory,

ethnography or phenomenology.#* It used to shed more light on a phenomenon when little is
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known about the situation on ground.1?6 Exploratory-descriptive design is elaborated upon in

the following section.

3.3.1 Exploratory research design

Exploratory research design can be defined as the process whereby a researcher uses the
phenomenon of interest to reveal the truth about the area of interest.29.127

It can be used to probe an area that has limited theory. Exploratory research design is in line
with the inductive reasoning chosen for this study as indicated in section 3.2.3. The
researcher used exploratory research to gain a deeper understanding of the challenges faced
by the participants in delivering forensic radiography services in Lagos state, Nigeria. It was
also used to ascertain the overall picture on ground in delivering forensic radiography services
to living and dead forensic patients in Lagos state, Nigeria.128

3.3.2 Descriptive design

Descriptive design was adopted in this study to describe the participant responses to
guestions posed about a phenomenon with which they are familiar.118

Descriptive design can be related to exploratory design and is used to reveal or describe a
situation on ground and to consider participants’ responses to questions posed by a certain
phenomenon that occurs in their known area.*4118. A descriptive design was found to be
appropriate for this study because it could be used to describe the findings and analyse the
themes which reflected the participants’ voices.36:129 Thus, the experiences, attitudes and
knowledge of radiographers and forensic pathologists regarding forensic radiography services
while working in the two government-owned teaching hospitals in Lagos state were revealed
and documented. While the researcher did not find any literature on this given subject, the
results of the study revealed the challenges faced by radiographers and forensic pathologists

in delivering quality forensic radiography services in Nigeria.
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3.4 RESEARCH PROCESS

A research process is the method used by a researcher to describe all the steps taken in a
research area. It can also be defined as the rules or procedures used to study what
researcher believes must be established about study area.13° This includes accessing the
study setting, the study population, the sampling method and collection and analysis of the
data.118 The research process is followed by qualitative researchers to ensure rigour in their
studies.?®

3.4.1 Negotiating access

Negotiating is a way of gaining access to a study setting by following the necessary ethical
steps to study participants in a given area.!l8 The researcher visited the participating
institutions and scheduled appointments with the CEO and Heads of Departments (HODs) to
discuss the study. The research proposal and ethics form were given to the CEO and HODs
prior to the meetings. Approval was given to conduct the study. (Annexure A and B). Before
the commencement of data gathering, the researcher considered the National Health Act in
South Africa on living participants which specifies that the positive and negative effects of a
study must be explained to the participants. The researcher consequently visited the
participants in their various departments, gave them an informed consent form and invited
them to the focus group interviews. In this study, the researcher chose purposive sampling to

select the participants.

3.4.2 Study setting

Due to the qualitative nature of this study, the researcher explored the participants' views and
experiences in a natural setting.1® The natural settings in this case were the two government-
owned teaching hospitals in Lagos state, Nigeria, namely, Lagos State University Teaching
Hospital (LASUTH) and Lagos University Teaching Hospital (LUTH) and the participants were
recruited from Radiology and Forensic Medicine Departments. Focus groups made up of
radiographers and forensic pathologists were identified for interview in these two teaching
hospitals. Lagos State is the second most populous state in Nigeria, with 21million inhabitants

and 20 local governments. In Nigeria, most forensic examinations of the dead and living are
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carried out in these teaching hospitals. LASUTH is the only teaching hospital owned by Lagos
State government with fifteen (15) radiographers and five (5) forensic pathologists while LUTH
is a federal institution with fourteen radiographers (14) and no forensic pathologist. The
researcher requested for permission from the Chief Executive Officers of the two hospitals
before commencing of the study. Approval to conduct the study was granted by the University
of Pretoria's Faculty of Health Sciences Research Ethics Committee (Annexure A and B). The
researcher visited the hospitals and identified a quiet place such as seminar room or common
room where he could meet the participants for the focus group interviews. A convenient

common room in the two teaching hospitals was secured for the study participants.

3.4.3 Research participants

Research participants are a group of people who are recruited to take part in a study based
on the specific criteria of the researcher's interest.2> The researcher visited the radiographers
and forensic pathologists during their monthly departmental meetings and asked them to
participate in the study. During the focus group interviews each profession was grouped
separately. The researcher conducted three focus group interviews: two with radiographers
and one with forensic pathologists. Two focus group interviews were conducted in Lagos
State University Teaching Hospital; one for radiographers and the other for forensic
pathologists while only focus group interview was conducted for radiographers in Lagos
University Teaching Hospital. In Nigeria, radiographers carry out radiographic examination on
live patients and deceased for forensic purposes in their practice, while forensic pathologists
investigate the cause and manner of death. Radiographers and forensic pathologists work
together in the identification of deceased victims by using radiological methods.! The study
populations for this research were radiographers and forensic pathologists working in two
tertiary government-owned teaching hospitals in Lagos state, who willingly volunteered to
participate and this is presented in Table 3.2., These numbers were based on the number of
radiographers and forensic pathologists employed in these institutions.

All participants met the inclusion criteria outlined in section 3.4.2.5.

Table 3.2: Population of radiographers and pathologists at the two research sites

Radiographers Forensic pathologists
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Hospital 1 15 5
LASUTH

Hospital 2 14 0
LUTH

Total study population 29 5

In relation to the total employees in the respective hospitals, the number of participants in this study
was deemed acceptable because qualitative studies generally deal with smaller numbers.*'8 In support
of this, qualitative studies are said to focus on depth of information and not numbers, as it is the case

in quantitative studies.'*®

3.4.3.1 Radiographers

There are three competency standards defined as: high diagnostic images; knowledge of
ionizing radiation; and sound clinical judgement, which are used by radiographers to assist
medical practitioners in their management of clinical conditions.!31132 Radiographers are
educated in anatomy, patient positioning, radiation safety, and patient care.® Radiographers
produce images of high diagnostic value and adhere to the "As Low As Reasonably
Achievable" (ALARA) principle to protect their personnel and the general public from radiation.
They specialise in magnetic resonance imaging, computed tomography, nuclear medicine,
mammography, industrial radiography and, more recently, act as forensic examiners (based
on their educational background) for both the living and the dead. Radiographers in Nigeria
are registered with the Radiographers Registration Board of Nigeria which controls the

practice of radiography in that country.133

3.4.3.2 Forensic pathologists

In Nigeria, radiographers attend to the living and dead forensic patients in their practice, while
forensic pathologists investigate the cause and manner of death. Radiographers and forensic
pathologists work together in the identification of deceased victims by using radiological

methods.!
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To practice in Nigeria, forensic pathologists will have earned a bachelor's degree in medicine
followed by four to five years of training in anatomic pathology. Anatomic pathologists travel to
Europe, Germany and the United States for training in forensic pathology because there are
no training institutions presently in Nigeria. Based on the focus group interviews in this study,
the researcher established that forensic pathologists in Nigeria deal with dead forensic
patients. According to the Society of Radiographers, the role of forensic pathologists in
seeking forensic radiography examinations of the dead is to reveal the cause and manner of
death in order to complement their autopsy findings.1® However, requests for living forensic
patients must be treated as non-medical, and justification must be provided on the importance

of the requested examination.10

3.4.3.3 Sampling strategy

A sampling strategy is adopted by a researcher when selecting a representative population.3t
It can also be used by a researcher to select a subset of the population which has the same
characteristics as the target population for the study.'® Purposive sampling is defined as a
non-probability sampling technique that is judgmental.18 It is used in both quantitative and
qualitative studies, but is most frequently used in qualitative studies. The researcher
intentionally selects participants based on the characteristics of a population and the objective
of the study. Purposive sampling was found appropriate for this study. It is used by qualitative
researchers to select participants who can give rich narratives during focus group interviews
in a study.’18 The participants in this study were radiographers and forensic pathologists
working in teaching hospitals in Lagos state, Nigeria, who met the inclusion criteria. The
researcher organised homogenous focus group interviews for the invited participants.
Homogeneity is defined as a group of participants with the same characteristics, such as
educational qualification.118 In this study, participants of the same professional qualification
were put together in the same group which allowed them to talk freely with their colleagues.
Each focus group interview consisted of five to seven participants per group. Each interview
took about 50 to 60 minutes to allow the participants to share their experiences, attitudes and

knowledge about forensic radiography services in Lagos state, Nigeria.

In the first teaching hospital, data was collected in September 2018, and in the second

teaching hospital, in December 2018. The participants signed consent forms and agreed to
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the use of audio recordings of the interviews.118 The researcher went through basic facilitation
and interview training under his co-supervisor in order to efficiently carry out the focus group
interviews.?® Field notes taken by the research assistant were used to obtain trustworthy data
for the study.2® The researcher introduced the topic to the participants assured them that their
identities would remain anonymous, that all information gathered was confidential and that

their participation was voluntary and could be withdrawn at any time.
3.4.3.4 Inclusion criteria

Inclusion criteria can be defined as the characteristics that participants must have in order to
be included in a study, and who qualify based on certain criteria set by the researcher.2® The
researcher in this study selected participants who could give in-depth information that would
validate the results of the study. The study participants were radiographers who had attained
degree qualification in radiography or its equivalent who were registered with the
Radiographers Registration Board of Nigeria and were working in government-owned

teaching hospitals in Lagos state.

Participants are were also forensic pathologists who had degrees in medicine and had
undergone fellowship training in anatomic pathology with follow-up training in forensic
pathology, or they were anatomic pathologists working under the supervision of forensic
pathologists in government-owned teaching hospitals in Lagos state.

3.4.3.5 Exclusion criteria

Exclusion criteria are defined as characteristics of people who should be excluded from a
study.?® It is used by researchers to exclude possible participants who do not meet the

requirements set for a study.

The following categories of practitioners were excluded from this study: intern radiographers
doing their one-year compulsory internship training after the radiography degree, and resident

doctors working in forensic pathology departments.
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3.5 DATA COLLECTION PROCESS

Data collection comprises all the steps taken by the researcher in the collection of data to
answer the research questions and achieve the aims and objectives of a study. In the case of
this study, the researcher's co-supervisor advised on how to plan the focus group interviews,

audio recordings, field notes, etc.36

The aim of conducting this study was to explore the views and experiences of radiographers
and forensic pathologists regarding forensic radiography services in Lagos state, Nigeria.
The researcher aimed to understand and describe the participants’ perspectives regarding the

delivery of quality forensic radiography services to living and dead forensic victims.

In a study conducted by American Society of Radiologic Technologists (ASRT) on a forensic
radiography survey among personnel who performed forensic radiography examinations,
guestionnaires were used to assess the training and the equipment available to personnel in
the field of forensic radiography. These assessment tools yielded statistically meaningful
information. However, the study did not explore the participants’ views on forensic
radiography.® In another study by Elliott et al., questionnaires were used to evaluate the
knowledge of radiology residents on forensic and post-mortem imaging.42 The results of the
study revealed that the radiology residents had inadequate knowledge on the aspect of
forensic and post-mortem imaging. Based on the outcomes of these studies, which reported
from a quantitative point of view, the researcher gained in-depth information and was
encouraged to use focus group interviews to explore this study's participant views regarding

forensic radiography services delivery.
3.5.1 Focus group interviews

Focus group interviews help in gaining in-depth information from the participants, specifically
in this study for the efficient service delivery in the area of forensic radiography. Focus
groups can be used to gather in-depth information from participants who share their
experiences on a given topic in a group discussion.13* These discussions allow the researcher
to raise probing questions, to explore the research problems, and ultimately achieve the

research objectives through new findings that emerge. Focus group interviews are a
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conversation between the researcher and the participants with the aim of revealing the overall

experience in the study area.128

The researcher encouraged the participants to share their experiences on forensic
radiography by probing, listening and paraphrasing.2® The researcher shared the view of other
researchers who stated that focus group interviews should consist of six to eight
participants.118127  Having more than eight participants in a focus group interview makes a
group rowdy and analysis of the data becomes complex and time- consuming.11? In this study
the participants were grouped in their different homogenous groups so that the researcher
could generate in-depth information from the data collected.’35The pathologists' group
included one forensic pathologist and four anatomic pathologists. In the radiographers’ group
included senior, principal, chief and deputy director radiographers. Semi-structured questions
were used by the researcher to guide the focus group interviews. This was done to allow each
participant to answer the same questions. In the following section, the researcher explains
how the focus group interviews were organised.

3.5.2 Logistics of the focus group interviews

In preparing for the focus group interviews, the researcher put some logistics in place to
ensure that the interview yielded meaningful information on the given topic.136 The steps
taken to achieve successful focus group interviews are shown below; they include the

preparatory phase, the interview phase, and post interview phase.
3.5.2.1 Preparatory phase

In this phase the researcher outlines all steps taken in the organisation of the venue, the
recruitment of participants, arrangement of the focus group, and recruitment of the research

assistant.

(a) Arrangement of the focus group interviews
The forensic pathologists’ interview was conducted first because the researcher wanted
to have an overview on forensic radiography. Forensic radiography is a relatively new
field in Nigeria that has been used by forensic pathologists during mass disasters to
complement their autopsy findings.! The researcher wanted the forensic pathologists to

share their experiences regarding personnel such as radiographers, the equipment they
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(b)

(©

(d)

need, challenges faced and services delivered during mass disasters. The in-depth
information gained from the forensic pathologists was used to raise more probing
questions with the radiographers during their focus group interviews. As an insider in
radiography, it was easy to understand the challenges radiographers face when
delivering forensic radiography services for the living or the dead.

Setting the interview questions

The researcher plays a significant role in setting interview questions that can assist in
answering the research questions and help to achieve the aims and objectives of a
study.?® Questions for the focus group interviews were formulated based on the
information presented in the introduction and the literature review of the study. A semi-
structured interview guide with open-ended questions was developed by the researcher
for the focus group interviews. These sets of questions allowed the researcher to explore
the participants’ experiences and gain rich information from the interviews.12® The
researcher structured seven questions for the radiographers (Annexure D), and five
questions for the forensic pathologists. All questions were set in the same format, and
were devised in consultation with the study supervisors.

Organising the venue

In organising the venue, the researcher followed the suggestion of Krueger and Casey3¢
which states that the participants and researcher must be comfortable, the participants
should be able to get to an easily accessible venue on time and be aware that the
discussion will be recorded, the venue or setting must be comfortable and conducive for
data collection. The researcher had visited the two hospitals to locate a quiet,
comfortable place where the focus group interviews could be conducted. In the first
hospital a seminar room was allocated and the researcher and research assistant arrived
before the participants. The researcher arranged chairs around a table and participants
along with researcher sat face-to-face for easy communication. This yielded meaningful
information from the in-depth data collected.?® The researcher placed identification
numbers in front of each participant in the focus group interviews. For the second
hospital, a common room was allocated for the interviews. The interview date and time
were unanimously decided on by the participants and the various head of departments
(HODs).

Recruitment of participants

In the process of recruiting participants for a study, the researcher should provide

transport fares for those participants coming from a distance to the venue.13 The
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researcher visited the participating hospitals to recruit participants and identified those
who were eligible and able to give in-depth information on the study subject. The
participants were recruited face-to-face in interaction with the researcher who explained
the study area and answered their questions.?® The researcher further informed them
that approval had been granted by the ethical committee to conduct the study in the
participating institutions (see Annexure A and B). In the first hospital, the HODs of the
forensic pathologists and radiographers chose a convenient time and date to avoid
disruptions during the interviews. The time and date were communicated to the
participants by the researcher. In the second hospital, the head of the radiographers
chose the date and time. The interviews were conducted on the day of their monthly
departmental meeting. The researcher reminded the HODs telephonically two days
before the interviews, and requested them to remind the participants. In all, the
researcher recruited 19 participants for the three focus groups.

(e) Recruitment of research assistant

The research assistant was an undergraduate student studying nursing, who could read and
write with ease and was adept at taking field notes, having previously worked with
researchers in that field. The research assistant also served the refreshments and managed
the audio-recordings. At the end of each focus group the researcher and research assistant
cross-checked the field notes against the audio-recordings to ensure that they had been
correctly taken. The research assistant did not sign a consent form but agreed to honour the

confidentiality of study information.

3.5.2.2 Conducting the focus group Interviews

Before commencing the interviews, the researcher introduced the topic to the participants and
explained why focus group interviews were appropriate for the study. A good rapport with the
participants was established and the intention to gain meaningful information from the
participants during the interviews was emphasised.12” This enabled the researcher to gain rich
narratives from all 19 participants across the interviews. The first focus group interview of
forensic pathologists comprised five people, and the second and third focus group interviews
of radiographers each comprised of seven people. The focus group interviews were
conducted in quiet environments and in English language. The researcher's interview guide
was used for probing questions. Each focus group took between 50 to 60 minutes. Field notes
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and audio-recordings were managed by the research assistant. The researcher ended the

interviews when the data became saturated.

(a) The Role of the Researcher
In this study the researcher played a multifaceted role. The researcher set the interview
questions and also served as interviewer in conducting the focus group interviews.2° The
researcher explained the purpose of the study and encouraged the participants to share
their relevant experiences with regard to forensic radiography. Based on the cordial
relationship established with participants,’36 the interview guide was used to avoid
participants narrating irrelevant experiences that could prevent rich narration from being
obtained before data saturation was reached.13> Based on the cordial relationship
established with the participants before and during focus group interviews, the researcher
was able to get rich narration and data saturation from the participants.13¢ Three focus
groups interview were conducted by the researcher. Two focus groups interviews for the
radiographers and one focus group interview for the forensic pathologists as reiterated
earlier. The researcher closed the door during focus group interviews but there was notice
on the door that focus group interview was in progress.

(b) Pros and Cons of Having the Researcher as an Insider
In a qualitative setting the researcher is an insider. The advantage of having the
researcher as insider is that the discipline of the study is fully understood. This allows for
full understanding of the terms or jargon used by the participants during the interviews,
and enables the researcher to raise probing questions to gain a rich narrative from the
participants.13% The disadvantage of having the researcher as an insider is that bias could
occur during data collection. Accordingly, the interview questions were scrutinised by
researcher’s supervisor and co-supervisor to ensure that no particular focus group was
favoured and that no bias could occur during the interviews.

(c) Radiographers' Focus Group Interview

The researcher conducted the radiographers’ focus group interview in the radiology
department seminar room with seven participants in attendance. As an insider in the
radiography profession, the researcher welcomed the participants using terms familiar to
the profession and gave an overview of the study area. The researcher asked the
participants to sign the consent form and give their permission for the audio-recording.
The radiographers felt relaxed with the researcher. Based on the aim of this study in

Section 1.3, the researcher explored the experiences, perspectives and challenges faced
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by participants with regard to the delivery of forensic radiography services. The question
guide for radiographers is included in Annexure D.
(d) Forensic Pathologists’ Focus Group Interview

The focus group interview with five forensic pathologists took place after their daily
autopsy in the departmental seminar room. Before commencing, the researcher
welcomed the participants, encouraged them to sign the consent forms and introduced
the topic. The interview question guide for forensic pathologists can be seen in Annexure
E. The researcher created good rapport with the participants to gain rich narration on their

views concerning the study area.?®

3.5.2.3 Post Interview Phase

At the end of each interview the researcher thanked the participants for participating despite
their tight schedules in the hospitals. The participants were informed by the researcher that
the findings of the study would be made available to them on request, and that their

confidentially would be maintained.?°

The researcher then proceeded to the next stage in the research process — the organisation
of the data.

3.6 ORGANISATION OF THE DATA

The method used for organisation of data in this study was to group the collected data from
the interviews into structured segments, which helped facilitate the analysis.37 The audio
recordings were computer-saved as a backup after each of the interviews. This recorded data
was transcribed verbatim by the researcher. The researcher and the qualitative analyst used
both computer-based software (AtlasT1) and manual organisation of the transcribed data to
identify and form the codes. (See Annexure F)

3.7 DATA ANALYSIS

Data analysis is the process used to systematically analyse the organised and synthesised
collected data.?® It can also be defined as a process of sequential steps to be followed from
the specific to the general, involving multiple levels of analysis.1® There are different

approaches to the analysis of focus group interviews.46:138  According to Barbour, the analysis
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of focus group interviews should be based on each participant's comments, in order to gain
deeper understanding of the study area within the group.13® However, researchers have
earlier been advised to ensure that the mode of interaction within the focus group and the
perceptions that come from the discussion are observed.135 There is yet another view point
which is that both individual and group data should be analysed together, using thematic
analysis.138 Due to its fluid and non-restrictive nature, qualitative research gives the
researcher space to explore the areas of interest in line with the aims and objectives of the
study. Based on this variety of opinions, the combined approach whereby analyses of data
through the individual and collective experiences of each category of participants to reflect the
views of previous researches35138139 was adopted in this study. Thus, thematic analysis
was used to analyse the focus groups' interview data. The thematic analysis process is

discussed below.
3.7.1 Thematic Analysis

Thematic analysis was used in this study for data analysis because it can discover patterns
and themes.10 The researcher analysed data generated from this study under the guidance
of the co-supervisor and was also assisted by a qualitative research expert. The researcher
listened repeatedly to the audio recordings of the focus group interviews. All interviews were
transcribed by the researcher. To ensure anonymity, the participant's names were not
mentioned during audio recordings. This allowed the researcher to understand the
experiences, attitudes and knowledge of radiographers and forensic pathologists regarding
forensic radiography services. The researcher identified points with commonalities and
differences and grouped these under different codes and categories, finally emerging as
themes. The research findings were derived from the focus group interviews and the
researcher’s interpretation of these themes. Thematic analysis of the data was done by
following the five steps stated by Creswell: reading and familiarising oneself with the data,
coding the data, identifying categories, generating descriptions of themes, and representing
the description of themes. 118141

3.7.1.1 Advantages of Thematic Analysis
Through thematic analysis, the researcher was able to present the participants lived
experiences about forensic radiography and associated services as provided in Lagos state,
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Nigeria. Thematic analysis is said to be flexible. It can be used in different circumstance and

is useful in summarising and organising cumbersome data.142.143
3.7.1.2 Disadvantages of Thematic Analysis

The analysis in this method can be poorly conducted.44
Despite the disadvantages stated above the researcher chose to use this method. However,

the method is good for the inexperienced qualitative researcher.
3.7.2 Data Analysis Process

Thematic analysis followed the frame work of Clarke and Brown.141

The phases followed in analysing the data are outlined below.

3.7.21Step 1

Familiarisation with the data

The researcher took the first step by listening repeatedly to the audio recordings from the
three focus group interviews and convert it into written text before starting the data analysis.34
The researcher familiarised himself with the data by transcribing the focus group interviews
verbatim,2%45 This made data analysis simpler. During transcription the researcher took note
of all the participants' impressions, the questions asked, and the probing questions raised
during the focus group interviews to gain rich narrative. The initial and main points that
emerged were identified by reading transcripts of the field notes using an interpretive
method.*®

3.7.2.2 Step 2

Generating initial coding

Coding is the reduction of data without losing its meaning.34146 The researcher coded the data
by labelling phrases and sentences from the transcribed data without losing their original
meaning, after reading the codes several times. The labelled data was organised into
categories and sub-category groups. Similar codes identified from the transcribed data were

grouped together.146

3.7.2.3 Step 3
Searching for themes
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The different codes were grouped by the researcher into potential themes by using tables to
present the themes that emerged from participants’ experiences regarding the forensic
radiography services. The participants' comments were highlighted during coding to develop
themes. A theme captures important information about the data in relation to the research

questions and represents a level of patterned response or meaning within the dataset.14°

3.7.2.4 Step 4

Reviewing themes

All themes that emerged were evaluated by the researcher. This involved "reading between
the lines" and identifying themes that represented the participants’ experiences regarding the
forensic radiography services. The researcher developed descriptive themes from the

collected data to represent the participants’ views on the study area.146

3.7.2.5 Step 5

Defining and naming themes

In this step, the researcher identified emerging themes from discussion of the categories, and
a final set of themes interpretive of the data then emerged from the categories. The themes
followed inductive reasoning as described in section 3.2.3. and answered the study's research
questions. The emergent themes and findings of the study are presented in Chapter four.
The researcher involved his supervisor and co-supervisor in the interpretation of the emergent

themes to strengthen the credibility of the themes.

3.7.2.6 Step 6

Producing the report

In this final stage, the results of the study were produced by extracting information from the
data analysis on how the themes emerged. Due to qualitative nature of the study which is
subjective the researcher used different methods to ensure trustworthiness in the results of

the study, as described below.
3.8 MEASURES TO ENSURE TRUSTWORTHINESS

Trustworthiness is a process used by researchers to ensure that their study is scientifically
conducted and that the findings are credible and reliable as outlined by Lincoln and
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Guba.??147 There are four criteria to ensure the trustworthiness of findings namely:
transferability, credibility, dependability and confirmability. These parameters play a vital role
in ensuring that the outcomes of a study research process is authentic. Focus group interview
questions must be confirmable, credible, dependable, and transferable to yield consistent

results from the participants.29.148
3.8.1 Credibility

The credibility of research findings is defined as confirmation of the truth.147 Credibility is used
by the researcher to establish if the research findings represent the data drawn from the
participants.14® The following activities were carried out to achieve credibility in this study:

(a) Audio recordings of the participants’ information and field notes were taken by the
researcher and research assistant.

(b) Identification was made of the most appropriate participants for the research:
radiographers and forensic pathologists working in teaching hospitals in Lagos state,
Nigeria who attend to non-accidental injury, trauma patients and victims of mass disaster
in their practice. However, every radiographic examination could be forensic in nature.

(c) Prolonged engagement: In qualitative research, this can be referred to the time the
researcher spent with participants in conducting focus group interviews until data
saturation is reached. This builds credibility of the data.147.148

(d) Member checking: once the focus group interviews were transcribed, the study
participants confirmed the transcriptions. In this way the participants validated their
contribution to the study findings and consensus was reached.118.148

(e) Peer debriefing: The researcher generated knowledge by exploring the experiences,
attitudes and knowledge of the participants with regard to forensic radiography services
in Lagos state, Nigeria. Thereafter, the researcher's supervisor, co-supervisor and
impartial colleagues in the field of radiography worked with the researcher in order to
contribute to the study's validity. Credibility is equivalent to validity and reliability in
quantitative research and this can be assessed by the extent of participant’s

concordance.?®
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3.8.2 Confirmability

Confirmability refers to the process used by a researcher to ensure that the data collection
and data analysis accurately reflect the participant's voices without bias or any threat from the
researcher to the participants’.1® Confirmability in qualitative research can be used to
establish interpretation of the data and confirmation of the findings. In qualitative research,
confirmability can be used to confirm that the findings are not in the imagination of the
researcher.?® This gives the reader good understanding that the research can be reproduced
in the same setting or another setting. The researcher checks the verbatim transcripts in the
coding of the data and shows the verbatim transcripts to the supervisor and the co-supervisor
to confirm that the researcher did not influence the data collected. The views of the
participants on forensic radiography services were recorded and the informed consent forms

are available from the researcher’s supervisor.
3.8.3 Transferability

Transferability is the process by which the results of qualitative research can be generalised
and applied in other settings.118148 This can be achieved by describing the methodology
adopted by the researcher so that other researchers can replicate the study. In this study,
field notes were compared with the transcribed data transcripts, the researcher describes the
research settings and details the study findings thus providing sufficient data for the study to
be replicated in another settling.149.150

3.8.4 Dependability

Dependability is the process used in assessing the consistency of the research findings.3!
This implies that if a study with the same participants is repeated in a different location, the
same or similar results should be obtained. Trustworthiness can describe a study where the
conclusion of the research findings is dependable. In this study, the researcher has kept the
reader informed of all the activities that took place and the challenges faced in achieving the
objectives of the study through the research questions, research methodology, data collection

and data analysis.119151 Two supervisors checked all steps taken in the study.
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3.9 CONCLUSION

The researcher chose to use qualitative research methods in this study. The differences
between quantitative and qualitative approaches were tabulated in detail, as were the
differences between inductive and deductive reasoning. The exploratory and descriptive
research design used to explore and describe the situation on the ground at the time of the
study, was elaborated upon, followed by a description of the study's research process. The
method of selecting participants and negotiating access to the interview settings was
discussed. The sampling strategy and data collection process, including the focus group
interviews were detailed. The aim and objectives of the study were used to identify the
obstacles faced by radiographers in delivering forensic radiography services in Lagos state,
Nigeria. The outcomes of the data analysis process and the study results are presented in

Chapter four.
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CHAPTER FOUR: RESULTS AND DISCUSSION

Coming together is a beginning, keeping together is progress, and working
together is success

Henry Ford

4.1 INTRODUCTION

In the previous chapter, the research methodology was discussed in detail, and the processes
followed from data collection to data analysis were shown. The results of the data analysis of
the focus group interviews are presented in this chapter. The aim of the study was to explore
the experiences, attitudes and knowledge of radiographers and forensic pathologists
regarding forensic radiography services. The research question was: What are your
experiences, attitudes and knowledge with regard to forensic radiography services in Lagos

State? This chapter presents the results that emanated from the thematic data analysis.
4.2 DATA ANALYSIS OF FOCUS GROUP INTERVIEWS

Following transcription of the data, the researcher engaged a qualitative research expert, who
assisted in the data analysis. To gain understanding on how the research expert arrived at the
themes and categories, the reader is referred to Annexure G. This annexure is a presentation
of the data analysis, where the expert attempted to show from where the themes emerged. To
assist the reader in understanding the emerging themes, it is important to first understand the
codes and categories. In the next section, the researcher presents a brief discussion on the
codes and categories, to demonstrate how they were arrived at. The discussion is supported
by a narrative from the research participants on their experiences, attitudes and knowledge
regarding forensic radiography services. These narratives further demonstrate the identified
codes which contributed towards the categories presented.
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Code can be defined as the process of reducing data without losing the original meaning

while Category can be defined as the process of grouping similar codes together.146

4.3 IDENTIFIED CODES AND CATEGORIES IN RELATION TO THE QUESTIONS ASKED

In this section, the researcher presents the results in accordance with the answers provided
by both the radiographers and the forensic pathologists. The decision to make the whole
group of participants the unit of analysis was based on the fact that many of their responses
were similar and hence there was no need for data triangulation. The reader is reminded that
during the focus group interviews similar questions were asked of both the radiographers and
the forensic pathologists. It was therefore important that the radiographers and forensic
pathologists were taken together as the unit of analysis. For presentation of the results, codes
were allocated to the participants as follows: R3A Radiographer in focus group interview A,
and so on. FP1 refers to the forensic pathologists who was allocated numbers from one, and
so on. A unit of analysis is defined as the major entity the researcher studies.4¢ The first
question on experiences is for both groups. In Annexure G Identified codes and categories

that relate to the first question asked is presented first.

4.3.1 Responses to "What experience do you have in forensic radiography?"

As indicated, the responses to the first question are presented in Table 4.1 below. This is

followed by narratives from the radiographers and then those from the forensic experts.

Table 4.1: Identified codes and categories related to the first question

Identified codes Categories/subthemes

No experience Experience in forensic radiography
Limited experience

Strenuous experience

4.3.1.1 Experience of radiographers in forensic radiography

Participants' experiences regarding forensic radiography in both living and dead patients
varied. As detailed in section 3.4.2.1, radiographers performed forensic radiography
examinations on the living and the dead when resolving criminal cases, identification of

deceased, or to complement the autopsy findings as requested by the pathologists or
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physicians. To address the category on participant experiences, reference is made to the
teaching and learning programmes as well as their experiences in performing forensic

radiography services.

From the radiographers’ point of view with regard to their experiences in performing forensic
examinations.

R3A has indicated that, | have limited experience in forensic radiography due to lack of
training programmes from school. In my former centre | conducted forensic radiography
examinations on a dead patient. The body was still fresh; they were trying to ascertain the
cause of death. However, my major experience was here in this hospital. | did forensic
radiography examinations on an individual that was set ablaze during violence; they were also

trying to confirm the identity and some of the body parts even fell apart.

The radiographer further said: there was not enough protection against infection to me it
wasn't interesting just tedious, positioning was also difficult even after immobilisation. This

also led to poor radiographs

R 2B: | have also had an experience that involved a dead person. They were night crawlers
and were found dead and no one knew the cause of death and we had to do some sort of
skeletal survey. | have also had to deal with a battered child and a skeletal survey was done

too. | was afraid at first but after getting it. | was okay.

R3B explained: here in LUTH | saw the dead body of a female that was strangulated as a
result of domestic violence. A full body computed tomography (CT) scan was done but we did

not get the final details of the investigation.

Another issue that was raised in relation to radiographers’ experiences with forensic

radiography, related to the examination of the living.

R1B explained, | had the experience of performing forensic radiography on one army officer
who was shot by armed robbers but later died. | have also imaged a living patient who was
stabbed and the knife was left in the body of the patient. The radiographer further said: |
didn’t know that X-ray examination carried out living patients can be forensic but now | know.

This can be a result of lack of training in forensic radiography.
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With regard to forensic radiographic examinations during mass disasters that occurred in
Lagos State, the radiographers who participated in performing forensic radiography
examinations during the mass disasters expressed their challenges, some of which were:

R4A: In 2013 during my internship, there was a plane crash and the bodies were brought in.”
The radiographer expressed concern about the physical and emotional challenges faced. The
radiographer further said that positioning was not easy and image processing was stressful
too. The forensic pathologists were friendly to me but not all the radiographs were adequate.
Although, | had no experience, this was my first time of doing forensic radiography. | can

attribute this to lack of training in forensic radiography from school.

This was echoed by R2A: My experience in forensic radiography was during DANA crash.
Even after two weeks they were still bringing in bodies and most times these bodies were in
pieces and decomposing. It was a really disturbing period. The work was really tedious we
had to leave late about 9-10pm and the positioning was difficult since the body could not take
instructions. The pathologists kept on pressuring us to be fast without considering the
constraints and sometimes these bodies were brought in during the day affecting the live

patients. We had to make arrangements for the bodies to be brought in during call hours.

R5A said: | have gathered some experiences when doing forensic radiography for the dead,
especially during the plane crashes that happened here in Lagos state. The best | can say is

that for me, the radiography was challenging and time consuming.

Having presented radiographers experiences with performing forensic examinations, the
views and experiences of the forensic pathologists are presented below to show the

similarities and differences.

4.3.1.2 From the forensic pathologists' perspectives

Regarding forensic pathologists and their experiences with forensic radiography, it seems that
the forensic pathologists experiences in forensic radiography were only about the dead,
although based on their narratives, they were aware that forensic radiography examinations
can be performed on living patients as well.
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FP1 said: During the Dana plane crash there was a delay from radiographers in getting
results. The pathologists further said: there was a long time interval between taking the X-rays
and getting the results. Radiographers and some of the radiologists need to show more
interest in forensics especially on the autopsy. | have seen a few of them showing interest but
some of them vehemently and grudgingly oppose it. The forensic pathologist further
explained: | would say radiographers in this hospital don't like doing X-rays for the dead due
to ignorance on their part although they are primarily used to living patients in their clinical

practice.

FP3 said: Based on experience radiography produced by radiographers during forensic

radiography examinations are okay to use but they have to make a lot of repeats.

FP 2 further said: radiographers are unwilling to perform forensic radiography examination on

the dead. You deduce this from their actions when they are called for such.

FP 5 added: initially they are unwilling to participate. However, it is a matter of leadership. If
you can get the head of radiology or radiographers to be informed, they come willingly to

perform the examinations but they are not well skilled in the area of post-mortem imaging.

On specialised techniques deployed for forensic investigations, FP3 said: we talk more of the
post-mortem purposes. We can also use it for cases of child abuse. We should not forget to
mention the aspect of gunshot cases. Forensic radiography was used in disaster victim
identification and it was a good success. The radiographs produced and reported on were of

good quality.

FP4 said: | think of disaster victim identification and also investigate gunshots. Application of
radiography to forensics is used in cases of child abuse, sports, customs, immigration, even in
physical abuse, domestic violence.

Having assessed the forensic pathologists’ experiences about forensic radiography services.

Forensic pathologists complained about their challenges in getting timely results from

radiographers. This can be resolved with cordial relationships.
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Before embarking on the following questions, the following section focuses on the literature
review that relates to the experiences of radiographers and forensic pathologists regarding
forensic radiography examinations.

4.3.1.3 Literature on experiences of radiographers and forensic pathologists regarding
forensic radiography service

In section 1.7 of this study, it was said that the experiences of radiographers and forensic
pathologists were defined as the participants' participation in forensic radiography
examinations both on dead and living forensic patients and the quality of the images
produced.?” According to SCoR in the UK and to IAFR, every radiographic examination could
be forensic in nature, both for the living and the dead and can be subject to scrutiny in a court
of law.#10 For every radiography examination performed, justification and optimisation must
be met by the radiographers. In the field of radiography, justification means that the benefit of
any examinations to be conducted must outweigh the risk in line with ALARA principle.153
Radiographers undertaking forensic examination of living and dead must follow all relevant
regulations of diagnostic imaging, such as optimisation and authorised referrers.10
Radiographers may reject any forensic examinations if there is no authorised referrer and the
justification to perform the forensic radiography examinations is questionable.51 In clinical
practice, radiographic images produced by radiographers are used to establish accidental and
non-accidental cases in living patients.8 However, it is important that radiographers should
be aware that images produced for living patients can be used legally as well as clinically. In a
study conducted by Kadlas et al. on forensic radiography surveys, it was reported that
radiographers who performed forensic radiography examinations on the living are not aware
of the social, legal and ethical policies involved.® This is similar to a study conducted by
Rigney et al. in which it was reported that radiographers who performed forensic radiography

examinations on the living are not aware of the medico-legal issues involved.16

This can relate to the radiographers’ view point-that. | had the experience of performing
forensic radiography on one army officer who was shot by armed robbers but later died. |
have also imaged a living patient who was stabbed and the knife left in the body of the
patient. The radiographer further said: It is quite interesting | didn’t know that X-ray living
examinations carried out patients can be forensic but now | know. This can result from a lack

of training in forensic radiography as explained by R1B
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A study on the current status of radiology trainee experiences in forensic radiography in the
area of post-mortem imaging in the UK.42 A Survey Monkey questionnaire was sent to 261
radiology trainees in London. The survey comprised of four parts demographics of the
respondents, personal experience, certification and reporting. This study revealed that
radiology trainees had limited experience in post-mortem imaging and further indicated that
85% of the respondents did not have a good understanding of post-mortem imaging in their
current practice.*2 Seventy-one per cent were interested in gaining experience during training
and 59% agreed that post-mortem imaging should be included in their training curriculum.
This can be related to some radiographers’ narration R3A said that | have limited experience
in post-mortem imaging and have to make a lot of repeats before | can produce good images
R3A. | have no training experience in forensic radiography. This relates to the FP5 comment

that radiographers are not well skilled in the area of postmortem imaging.

Mass disasters can be defined as any occurrence where the numbers of fatalities are greater
than local arrangement capacity.® This was another issue raised in terms of the challenges
faced by participants when delivering their services. In a study on emergency graveyards and
mass disaster it was revealed that radiographers who participated in mass disasters
complained about the emotional and psychological effects faced when delivering forensic
radiography services.15 This is in line with comments from radiographer R2A, who expressed
concerns about facing the physical and emotional challenges. The radiographer further said

that the positioning of dead bodies was not easy, and that image processing was stressful.

Having assessed the issues raised on experiences of radiographers and forensic pathologists
regarding forensic radiography services, the following section deals with their perceptions

regarding forensic radiography services.
4.3.2 Responses to “What comes to mind when asked about forensic radiography?”

As demonstrated in Annexure G, different codes were identified under this question. Some of
the codes were repeated by the different participants and hence they were grouped to form
one category. For this question, codes and their associated category are presented in Table
4.3.

Table 4.2: Codes and categories related to the second question
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Identified codes Categories

Dead people Perceptions of forensic radiography
Investigations
Child abuse

Gunshots

4.3.2.1 Participants perceptions of forensic radiography
When asked what came to mind, the participants have different Perceptions on forensic
radiography. The radiographers’ perceptions are presented below, followed by forensic

pathologists’ perceptions.

(a) Radiographers’ perceptions about forensic radiography.
R1A said that: it is normal to X-rays bodies of the dead but at times the bodies smell and are

lacerated and can be difficult to position- hence additional views may be needed.

The radiographer raised concerns about the impact that imaging dead bodies might have on
the patients and members of the public waiting in radiology department at the moment when a
forensic pathologist brought in dead bodies for imaging. The radiographer further said that the

morgue should be equipped with imaging modalities.

R7A said: | don't like forensic radiography examinations of the dead because of the
positioning and infections that could be contacted. However, if these can be taken care of |
might be interested.

R4B said: A gunshot victim was brought in dead and we had to do a total body survey to find
the bullet in the body by using conventional X-rays. We could not find it. If we had tried other
imaging modalities we might have had better luck. R8A said: For me it all about the dead in

supporting autopsy findings.

R 5B | once attended and did CT for a living patient and saw cocaine in the images but | don’t
know if that is forensics. Making reference to the victims of trauma and, child abuse that
radiographers attend to on a daily basis R5B: there should a separate department to report to
when radiographers suspected such in a patient. There is a need for a law that will guide the

processes to be followed
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Radiographers gave their advice and suggestions on how to recognise child abuse and curb
this menace.

R5A said: there should be a law concerning attending to patients that come in with suspected

abuse trauma.

In addition to what my colleague said there should be a department to report to when you see

abused patients as is done in developed countries.

R 4A said: There should be another department that should work hand in hand with the

radiology department when cases like this are brought in for radiographers.

R 2B said: More attention should be paid to child abuse cases so that they can be reported to

the necessary authorities. Even cases of domestic violence.

These radiographers’ opinions refer to abused children and the dead. It is apparent that some
of the radiographers don't like performing forensic examinations on the dead due to odours
after infection Radiographers need more training to recognise abused patients who often give

vague clinical histories.

(b) Forensic pathologists’ perceptions on forensic radiography.
FP1 explained: that there are delays between the time of an investigation and the reporting
time. | think the long interface might be result of their reluctance to perform these

investigations.

FP5 said: | agree with the some of the things said earlier. At the beginning of the year 2005-
2006, there was a negative attitude in the radiology department which I will blame on
ignorance. The negative attitude was not expected because they primarily deal with live
patients and having a dead body on the same table with living patients can be a problem.
Sometimes, we had to wait until evening when the patient flow lessens to take the bodies to

radiology.
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From the comments of the forensic pathologists, it seems radiographers are not used to
practising forensic radiography. This can be attributed to lack of awareness or lack of training
about forensic radiography.

4.3.2.2 The literature on perceptions of radiographers and forensic pathologists with regard to

forensic radiography services.

There were different perceptions from participants on forensic radiography services, both for
the living and the dead. A perception can be defined as the way one thinks about something
using the mind and the senses.26 The most popular perception of forensic radiography is post-
mortem imaging which is used in the identification of victims, as discussed in section 2.2.1.
Since the discovery of X-rays, forensic radiography has played a significant role in revealing
the cause and manner of death.#® In the past two decades, forensic radiography in living
patients has become popular in the field of forensic medicine due to social media and
television programmes.” Dating back to the 17t Century, traditional autopsy has a long
history in both clinical and medico-legal settings in revealing the cause and manner of death.
More recently, new fields have emerged such as toxicology, odontology and radiology, which
enhance diagnostic efficiency and complement autopsy findings. 152 Forensic radiography has
gained worldwide acceptance in the field of forensic medicine. In developed countries such as
Switzerland and Japan, forensic radiography has been integrated as a routine procedure
before autopsy.6® There have been many complaints from religious bodies and the public
about traditional autopsy and agitation for alternative methods such as forensic radiography
have been suggested.2372 This is line with participants' comments that forensic radiography is
about the dead. R1A said that it is normal to X-ray dead bodies, but at times the bodies smell
and are lacerated which can cause difficulties in positioning. Hence, additional views may be
needed and images must be produced with technical standards high enough to be admitted
as evidence in a court of law.® According to SCoR and IAFR, every radiography examination
could be forensic in nature and should be of high diagnostic value.0 In a study conducted by
on living and dead forensic patients in emergency departments, it was recommended that
every trauma patient should be treated as forensic unless proven otherwise.?? In their study,
dead forensic patients in emergency are dead on arrival while living forensic are victims of
child abuse, gunshot and trauma cases.?2 However, radiographers attends to a lot of living
non-accidental, child abuse, trauma and gunshot cases routinely without knowing they are
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forensic in nature. However, imaging has been playing critical roles in resolving these cases
both locally and globally.®12 This can be related to the comment by R 5B | once attended and
did CT for a living patient and saw cocaine in the images but | don’t know if this is forensic.
When making reference to the victims of trauma and child abuse that radiographers attend to
on a daily basis “there should a separate department to report to when radiographers suspect

such in a patient and the need for a law that will guide the processes to be followed.

4.3.3 Responses to "What do you consider to be the responsibilities that should be

included in the radiographers’ role as a member of a forensic team?"

This was the third question presented to both the radiographers and the forensic pathologists.
In analysing their responses, three codes were identified. In relation to these codes, one
category was identified to embrace the three codes, which are presented in Table 4.3.

Table 4.3: Codes and categories related to the third question

Identified codes Categories

Produce images Roles of radiographers in forensic
Dependent team

Decision
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4.3.3.1 Participants views on the role of radiographers on forensic teams

Both participants presented the same views that radiographers have roles to play on forensic
teams. As done previously, the radiographers’ views will be presented first followed by those
of the forensic pathologists. A literature review on this question will also be presented.

(a) From the radiographers’ narratives:
R1A is of the opinion that: Our roles should not be limited to taking good images alone-
we can advise the team on additional views and positioning. Although, we have not been
invited to go to court with the forensic team to present evidence. R2A said: Radiographers
should not be limited to taking the images. They might be needed to tell the story behind

the image since they are the ones who perform the forensic examinations on the body.

R3A said: we should not act as subordinates, Radiographers should be able to advise
and take decisions as a member of the team. R7A is of the view that Nigerian forensic
pathologists will not allow radiographers to make their own decisions during forensic
radiography. The radiographers further said they do not want to be treated as subordinate
when in normal clinical settings.

From the above narratives, it can be deduced that radiographers are aware of their
responsibilities as well as their need to be involved in forensic imaging. It is apparent that
radiographers feel undermined and underutilised. They expressed the view that they can
contribute more than they are currently providing.
(b) From the forensic pathologists’ opinions

The forensic pathologists expressed their views about the role of radiographers in
forensic investigations.

FP3 said: The role of the radiographer is to produce images of high diagnostic value that

can be used to support or complement autopsy findings.

FP5: referred to normal clinical radiography where radiographers obtained high diagnostic
images and radiologists reported the images, and said the same process must be

followed.
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Based on the views of the forensic pathologists they wanted radiologists and radiographers to
work together so that optimal results can be achieved. Although they wanted radiographers to
assist radiologists in matters relating to forensics in the living and dead, there is presently no
training available in Nigeria on forensic imaging for either radiographers or forensic

pathologists.

4.3.3.2 Literature on the role of radiographers on forensic teams.

As defined in section 3.4.2.1, radiographers are medical personnel who dispense radiation in
order to produce images of internal organs in the body for diagnostic, forensic and therapeutic
purposes.®1%4 There are three established competency standards namely: high quality
diagnostic images; knowledge of ionizing radiation and sound in clinical judgement. These are
used by radiographers to assist medical practitioners in the management of clinical and
forensic conditions.131 Based on this definition, radiographers should comply with the relevant
regulations on the use of ionizing and non-ionizing radiation, which means that justification
must be made before any forensic examination of either the living or the dead.1° In a study
conducted by Schneider et al. on forensic radiographers as a members of medico-legal
teams, the authors explained that radiographers play important roles in post-mortem imaging
by routinely performing forensic radiography examinations prior to conventional autopsy.2* In
the study, it was found that radiographers advised the forensic teams on additional views to
be taken to produce images of high quality that could be used in court of law. This relates to
the R1A comment in which it was stated that radiographers should not be limited to taking
only good images. The radiographer further said, we can advise the team on additional views
and positioning. Although, we have not been invited to go to court with the forensic team to
present evidence. R2A said: As radiographers we should not be limited only to taking images.
They might be needed to tell the story behind the image since they are the ones that
performed forensic examinations on the body. They should be able to go to court.
Radiographers have created standardised protocols in performing forensic examinations
under the supervision of a radiologist. This can be related to FP5, who referred to normal
clinical radiography where radiographers obtained high diagnostic images and radiologists

reported on the images. FP5 said that this same process should be followed.

According to SCoR, every deceased should be treated as potentially infected and as a health

risk to the staff performing forensic radiography examinations. Radiographers should put
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appropriate measures in place to protect public and themselves from cross infection when

delivering forensic radiography services.0

4.4 RESPONSES TO “How do you feel about performing forensic radiography

examinations on the dead or living individuals?’’

This question was presented only to the radiographers. In the analysis of their responses, four
codes were identified. These spoke on the radiographers' attitudes towards the performance
of forensic radiography examinations and are presented in Table 4.4 below.

Table 4.4: Codes and categories related to the fourth question

Codes Categories

Smelling Attitude about forensic radiography
Brain tasking
Careful
Reluctant

Some radiographers allayed their fears about forensic radiography examinations.

R1A said: At times the pathologists will bring in dead patients smelling and lacerated to the
department. | feel bad and reluctant about it. | would be comfortable if this could be
performed in the morgue with adequate equipment. R1B is of the same view that: the morgue
should be equipped to make the work easier.

As stated by R1A, It is brain tasking when performing forensic radiography examinations on
the dead because positioning is not easy. The radiographer further said that it can be
emotional sometimes. R2A: You have to be careful because of infection and medico-legal
issues involved. R4A was of the opinion that when performing forensic radiography
examinations on the living, another department should be involved to work hand-in-hand with
the radiology department when victims of violence are brought in. R5A said that there should
be a department to report to when an abused patient is seen. R5B: We attend to many living

patients every day, but don’t know if they are forensic in nature, like abused patients.

From the radiographers' narratives, it seems they have some concerns about forensic
radiography. If these concerns were addressed, their attitudes might change. The following

66

© University of Pretoria



section focuses on the literature reviewed on radiographers' attitudes towards forensic

radiography.

4.4.1 Literature on responses to "How do you feel about performing forensic
radiography examinations either on the dead or the living"

For any radiography examinations to be carried out either on the living or the dead, the benefit
must outweigh the risk and the ALARA principle must be ensured.1%® In a study conducted by
Viner, on forensic medical investigation, it was found that some radiographers were reluctant
to perform forensic radiography examinations on the dead.13 This is related to a study which
investigated the role of radiographers as members of forensic teams. Some 40% of
radiographers pulled out of their studies because of medico-legal and psychological effects of

working on the dead.?* This also related to two participants’ comments.

The second issue raised was performing forensic radiography on living patients. As discussed
in section 2.4, studies have shown that parents and guardians present ambiguous clinical
histories about non-accidental injuries such as child abuse when they come to the radiology
department. Lack of recognition by the radiographers of these patterns of fractures which are
shown on their images is detrimental to the victims, who fail to get justice.”®78 This relates to
the comment on living forensic patients by R5A, who said that there should be a department
to report to when an abused patient is seen, and the comment of R5B who stated that as
radiographers, they attend to many living patients every day but do not know which of these
are forensic patients.

4.5 RESPONSES TO “How do you feel about the quality of forensic radiography

examinations performed on living and dead individuals?”

This question was presented only to the forensic pathologists. In analysing their responses,

three codes were identified. These related to two categories, as shown in Table 4.5 below.
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Table 4.5: Codes and categories related to the fifth question

Codes Categories

Reluctant Negative attitude about forensic radiography
Inadequate Quality of forensic radiographic images
Delay

The forensic pathologists had noticed some negative attitudes from the radiographers during
forensic radiography services and complained about delayed results from the radiographers.
FP 1 said: Delayed results are not necessary. They affect decision-making. | am used to the
analogue images but from what | have seen, the quality of the images is not as good as those
of the living ones. | think this might be due to the degree of penetration. These images do not
last for a long time.

FP 4 said: There are other constraints apart from their reluctance to come; there were also
delays in getting the reports to us. There used to be a processing room here but when it got
bad there was a delay in moving the films to the main radiology department for processing
and getting faster results.

FP5 said: | agree with the some of the things said earlier. At the beginning of year 2005-2006,
there was a negative attitude from radiology department which | blame on ignorance. This
negative attitude was not expected because they primarily deal with live patients and having a
dead body on the same table with living patients can be a problem. Sometimes, we had to
wait until evening when the patient flow is less to take the bodies to radiology. FP5 further
said: The quality varies, it is a function of technique. It would be nice to have something better
that can be stored in our archives for a longer period. In relation to being able to produce
these images in five years, one thing that we have able to do is that we scan them, save into
the system and produce CDs as our final storage copies, which enables us to store them for a
long period.

From the above narratives, it seems that the pathologists are not happy that the
radiographers' results are delayed, or with the poor quality of the images. The reality on

ground is that radiographers are willing to deliver the results as quickly as possible but feel

that there must be dedicated equipment in the morgue to make the work easier.
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4.5.1 Literature on responses from "How do you feel about the quality of the forensic

radiography examinations performed on dead or living individuals?"

Quality images of living or dead forensic victims facilitates the process by which physicians or
forensic pathologists extract information from the images to resolve criminal cases and
identify the deceased.’® However, the quality of these images can be affected by technical
factors and accuracy in positioning.1%¢ As defined in section 3.4.2.1 the primary aim of the
radiographer is to generate images of high diagnostic value. In a study conducted by
Schneider et al., radiographers produced images of high diagnostic value to complement
autopsy findings.2* There were different opinions about the quality of images produced by the
forensic pathologists in this study. FP 1 said: the delay in getting results is not necessary. It
affects decision-making. | am used to the analogue images but from what | have seen, the
quality of the images is not as good as that of the living ones. | think that might be due to the

degree of penetration. These images do not last for a long time.

FP5 said: | agree with the some of the things said earlier. At the beginning of year 2005-2006,
there was a negative attitude from radiology department which | blame on ignorance. The
negative attitude was not expected because they primarily deal with live patients and having a
dead body on the same table with living patients can be a problem. Sometimes, we had to
wait until evening when the patient flow lessened, to take the bodies to radiology. The
pathologist further noted that the quality varies because it is a function of technique. "It would
be nice to have something better that can be stored in our archives for a longer period. |
noticed that the radiographers are not well skilled with post-mortem imaging because they
have to repeat many views before we get a good radiograph.

4.6 RESPONSES TO “Describe the teaching and learning background you have in
forensic radiography?”

This question was presented to both categories of participants, who described their training in
forensic radiography. As was the case with preceding sections, the analysis of data was
conducted for both categories of participants. Two codes and one category were identified,
and are presented in Table 4.6 below.
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Table 4.6: Codes and categories related to the sixth question

Codes Category

Limited Inadequate knowledge and skills on

Lack of training forensic radiography

4.6.1 Description of the teaching and learning received by radiographers and forensic

pathologists.

As stated in section 1.7 of this study, knowledge refers to skills acquired through education
and the way in which radiographers obtained their training in forensic radiography.28 Based on
this definition, the extracts below are from the transcriptions as radiographers and forensic
pathologists described their teaching and learning backgrounds on forensic radiography.

(a) Radiographers’ description of teaching and learning received:
The radiographer agreed that they were not knowledgeable or skilled in forensic
radiography, especially in the area of post-mortem imaging.
We have been faced with a lot of challenges in forensic radiography due to inadequate
knowledge said R1B. | had to learn on the job. No previous experience in school. | learnt
from my senior colleagues.
R2A said: It is something | just stumbled on. No training from school”.
R3A: Since we are expected to be jack of all trades, | had to learn about forensics on my
own, without training.
R6A confirmed: There is no teaching programme in forensic radiography in Nigeria.
R4A: There are complaints from forensic pathologists about our images. | attribute this to
lack of training in forensic radiography.
R1B said: | had undergraduate experience in school where we were introduced to it in
class, and | had my first practical experience during my holiday clinical posting.
R2B: Forensic radiography was introduced to us as part of radiography procedures
during undergraduate studies, but not extensively, and | did not have any clinical
experience from school.
R4B said: We were taught it as a topic in a course, but it was not as expanded on as
other topics in radiography are.
During my undergraduate days in school, said R5B, there were no teaching and learning

programmes in forensics. It was not part of our curriculum. Hence, there is need for such
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training in radiography so that radiographers can specialise in the field of forensic
radiography. Based on these descriptions of the teaching and learning as presented by
radiographers, it is apparent that there has been a lack of training. This has hampered
the forensic services provided. There is need for radiographers to use forensic
radiography as an alternative to conventional autopsy, in some cases due to cultural and
religious reasons.

(b) Forensic pathologists’ description of their teaching and learning received:
FP3 said: Radiographers in Nigeria are trained primarily to attend to live patients.
However, they are expected to have adequate knowledge on dead patients as well.
With regard to expertise, FP5 said, | personally noticed that the radiographers are not
well skilled with post-mortem imaging because they have to make many repeat views
before we get a good radiograph.
FP1 said: In my interactions with radiographers after the plane crash, | observed that
they were unwilling to participate in forensic radiography of the dead, which can be
attributed to inadequate knowledge.” Based on the above descriptions provided by the
forensic pathologists, radiographers lack the knowledge and skills to perform forensic
examinations. Policymakers should organise regular training in post-mortem imaging for

those interested.

4.6.1.1 Literature on "Describe the teaching and learning background that you have had in

forensic radiography and forensic medicine."

In Nigeria, forensic radiography is a relatively new and specialised area in the field of forensic
medicine, that brings science and the law together.?® It must be practiced by skilled and
experienced radiographers who are knowledgeable on the appropriate imaging modalities and
protocols used.10

According to SCoR and the IAFR, radiographers must have postgraduate qualifications to
perform forensic radiography examinations.1® They must also have adequate knowledge and
experience on the appropriate imaging techniques; non-accidental injuries radiography;
medico-legal issues; the local health and safety regulations on deceased people; the different
cultural and religious ethics associated with the deceased; good communication skills for
dealing with subjects who have undergone traumatic experiences; and knowledge of the

guidelines relating to radiography for forensic purposes.® In a study conducted, it was

71

© University of Pretoria



reported that no training for forensic professionals exists in Nigeria despite there being a need
for radiographers to be trained and produce images of quality.! In another study conducted by
Kadlas?® in USA showed that radiographers performing forensic radiography examinations had
learn on the job without training from school. This relates to the participants’' comments: We
have been face-to-face with a lot of challenges in forensic radiography due to inadequate
knowledge,” and (R1B) | had to learn on the job. No previous experience in school. | learnt
from my senior colleagues. (R2A) It is something | just stumbled on. No training from school.
And R3A: Since we are expected to be jack of all trades, | had to learn about forensics on my
own without training. Having related the descriptions of teaching on the subject of forensic

radiography, the following section addresses the seventh question asked.

4.7 RESPONSES TO "What are your recommendations as a radiographer or forensic

pathologist towards forensic radiography education in Lagos state, Nigeria?”

In concluding the focus group interviews, the final question was directed to both the
radiographers and forensic pathologists. Analysis of the data collected from the radiographers
and the forensic pathologists resulted in the identification of two codes and two categories.

These are presented in Table 4.7 below.

Table 4.7: Codes and categories for the seventh question

Codes Category
Specialty Training in forensic radiography
Morgue Equipment

As in the case of the preceding questions, the recommendations from radiographers are given
first followed by those of the forensic pathologists. In an attempt to determine whether the

results of this study support the findings of previous studies and present new information.

4.7.1 Recommendations for forensic radiography education in Lagos state, Nigeria

72

© University of Pretoria



From the analysis of data, it was evident that both the forensic pathologists and radiographers

emphasised the issue of undergraduate and postgraduate training in radiography curriculum.

The radiographers further suggested that forensic pathologists should be trained the area of

post-mortem imaging.

(@)

(b)

Recommendations by radiographers:

R1A said: should be included in the undergraduate curriculum as an introduction to
forensic radiography. R4A: | think undergraduates should be given introductory classes
on post-mortem imaging, and a post graduate course should be introduced as a
specialisation. R5A said: Students can be posted to forensic pathology departments that
have imaging modalities and equipment, to learn the basic skills during their clinical
posting, and R1B said: There should be a certification course on forensic radiography
and the scope should be widened at undergraduate level to improve basic knowledge.
R3B said: Doing these examinations regularly on the dead will help us to know what to
do, and will better serve the next body examination. In assessing radiographers on the
quality of images produced during forensic radiography examinations, it is apparent that
radiographers are capable of producing images of high diagnostic value for the dead.
However, the imaging equipment must be upgraded and working optimally. The following

section focuses on recommendations made by the forensic pathologists.

Recommendations by the forensic pathologists:

The forensic pathologists advocated adequate training for radiographers in forensic
radiography, especially in post-mortem imaging.

FP2 said: Since this is highly skilled specialty | think it should be studied at
undergraduate level. There could be an introductory course on it to steer the interest.
FP1 said: "The government should invest in training all cadres of staff, including
radiographers, who take an interest in forensic radiography. A specialty should be
created for radiographers who are interested in the field. There should be awareness
about forensic radiography and it should be introduced at postgraduate level for
interested radiographers.

FP 3 said: | am not sure how robust postgraduate courses in radiography are in Nigeria. |
think forensic radiography should be included during the internship year after graduation,

when students should be rotated in the forensic pathology department. FP 5 said:
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forensic radiography should be thought of at postgraduate level because it should be
specialisation, as it is in the developed world.

The above extracts from recommendations made by the forensic pathologists together
with those made by the radiographers in the preceding paragraphs is related to literature

in the following section.

(c) Bringing together radiographers' and forensic pathologists' recommendations:
As shown in Table 4.7above, issues of concern focused on education and training in
forensic radiography, and the availability of equipment. Both forensic pathologists and
radiographers talked about government intervention in forensic investigation. The
radiographers raised concerns about adequate funding and regular training for
professionals involved in forensic teams.
R5A said: | would appreciate a dedicated unit for forensics to avoid any cross-
contamination of infection.
R1B said: In my own opinion, the morgue should have its own mobile machine and all
other accessories including cassettes, gowns, gloves and face masks. R4B said: In
addition to that, | think the morgue should have their equipment operated by
radiographers, and not by the autopsy technicians.
The forensic pathologists said that adequate equipment and additional training would
help to improve forensic radiography in Nigeria.
FP4 said: Improving forensic radiography is tied to improving forensic study both in this
state and countrywide. It would entail every forensic pathology department having their
own imaging modalities. This would make government funding very important.
FP5 said: | would appreciate having a centre for forensic imaging where all professionals
involved in forensics could work together to unveil causes of death using adequate
equipment.
Based on the above submissions it is clear that government is requested to provide
adequate equipment for forensic purposes and that pathologists in Lagos state are more
involved with the death than living forensic patients. However, they can be involved in

carrying out forensic examinations on living forensic patients if they are called to do so.
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4.7.1.1 Literature review on recommendations for forensic radiography education in Lagos

state, Nigeria.

Forensic radiography is a specialised area in the field of radiography which must be practised
with high level of professionalism. In a study conducted by Elliot et al., it was found that
certification programmes should be organised for radiologists, radiographers, and forensic
pathologists who conduct post-mortem examinations.#2 This is in line with documents written
by SCoR and the IAFR that radiographers must be educated at postgraduate level with
regular and continuous professional development in order to perform forensic radiography

examinations.10

This relates to participants comments such as In my own experience R4A 1 think there should
be introductory class in undergraduate and post graduate course should be introduced as a
specialization (R4A), and Forensic radiography should be thought of as a postgraduate level
because it should be a specialisation, as it is in the developed world (FP5).

According to SCoR and the IAFR, referring teams such as forensic pathologists,
odontologists, anthropologists, physicians and the police and security services must be
knowledgeable regarding the appropriate examinations when requesting examination of the
living or the dead and forensic radiographers must be sufficiently skilled to operate different
imaging modalities that can be used to answer questions related to law.10 In their documents
it was recommended that forensic examination of the dead must be performed in an
adequately equipped mortuary with appropriate imaging modalities. This can be relates to the
comment made by R5A, who said: | would appreciate a dedicated unit for forensics to avoid
cross contamination of infection in the radiology department. FP5 said: | would appreciate
having a centre for forensic imaging where all professionals involved in forensics work

together to unveil cause of death with adequate equipment.

Having presented the results in terms of codes and categories and related the categories to
the literature, the following section looks at the development of themes.

4.8 THE EMERGING THEMES

After relating the results to the literature, the researcher now presents the concepts, factors

and themes that emerged from the research. According to Gray, Grove and Sutherland, a
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theme represents study results in a phenomenological or exploratory descriptive study. These

authors further describe the theme as the merged codes/categories, especially where these

are seen to be repetitive in the study. They are identified through an inductive process.38

The theme is also defined as a total reflection of the study data. As stated in the introductory

section of this chapter, both the radiographers and forensic pathologists were taken as the

unit of analysis.14> Five themes emerged in this study, as presented in Table 4.8 below.

In the following chapter, the five themes are correlated with the research objectives to reveal

the study findings.

Table 4.8: Themes that emerged in this study

THEMES

CATEGORIES

1. Experiences of forensic

radiography

Perceptions of forensic radiography

Negative experiences of forensic radiography

Lack of dedicated forensic radiographic infrastructure and
equipment

Poor quality of forensic radiographic images

Delay in getting forensic results and reports

2. Knowledge of forensic

radiography

Inadequate skills and knowledge of forensic radiography

3. Attitudes towards forensic

radiography

Negative attitudes to forensic radiography

4. Radiographers' role in the

forensic team

Radiographers' responsibilities
Total involvement in forensic investigations

Member of the forensic team

5. Recommendations to
improve
forensic radiography

Ensure adequate forensic radiographic equipment and
infrastructure

Training in forensic radiography (introduction at
undergraduate level, and postgraduate speciality training)

Ensure support in cases of suspected abuse
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4.9 CONCLUSION

The results from radiographers and forensic pathologists were presented in this chapter. Both
radiographers and forensic pathologists were used as the unit of analysis. This was based on
the fact that they were asked similar questions and their responses to the questions were
similar. These responses were justified through the presentation of direct narratives from the
transcribed data. A literature review was related to each of the identified categories. At the
end of this chapter, the five themes that emerged from the study were presented in Table 4.8,
namely, a) experiences of forensic radiography, b) knowledge of forensic radiography, c)
attitudes to forensic radiography, d) the radiographers' role in a forensic team; e)
recommendations for improvements in forensic radiography. In the following chapter these
themes are interpreted and related to the research objectives.
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CHAPTER FIVE: INTERPRETATION OF THE EMERGING THEMES

Success is no accident. It is hard work, perseverance, learning, studying, sacrifice and most
of all, love of what you are doing.

Pele.

5.1 INTRODUCTION

In the previous chapter the study results were presented in accordance with the questions
asked during the focus group interviews. The presentation of results further provided clarity as
to how the categories and themes emerged from the data analysis process. This chapter
focuses on the interpretation of the themes. According to Gray, Grove and Sutherland,
interpretation of themes is one of the most important parts of qualitative research.3® These
authors describe interpretation as translating the words and actions of participants into
meanings that readers can understand. This is supported by Denzin, who stated that
interpretation of themes is the act of presenting the participants' in-depth information in a
meaningful and understandable way.124 This is in line with Denzin et al., who reported that in-

depth information must reflect the participants’ deep experiences in the study area.5”

The five emergent themes are: a) experiences of forensic radiography; b) knowledge of
forensic radiography; c) attitudes to forensic radiography; d) radiographers' role in a forensic

team; e) recommendations for improvements in forensic radiography.

5.2 relationship between emerging themes and research objectives

Relating the themes to the research objectives was found to be important as it allowed the
researcher to ascertain that the emerging themes addressed the research aim and objectives.
The study's aim was to explore and describe the experiences, attitudes and knowledge of
radiographers and forensic pathologists regarding forensic radiography services. Table 5.1
below shows how the themes address the respective research objectives. As shown in the
table, some of the emerging themes address more than one research objective.
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5.1: How the emerging themes address the research objectives

Research objectives

Themes

« To explore the experiences, attitudes
and knowledge of radiographers and
forensic pathologists in Lagos state,
Nigeria with regard to forensic

radiography services

» Experiences of forensic radiography

» Knowledge of forensic radiography

« To describe the reasons behind
radiographers' being reluctant to
perform forensic radiography services
in Lagos state, Nigeria.

» Attitudes towards forensic
radiography

» Radiographers’ role in the forensic
team

» Recommendations  to improve

forensic radiography

5.2.1 Relating research objective one to the Emerging themes

Objective one: To explore the experiences, attitudes and knowledge of radiographers and
forensic pathologists in Lagos state, Nigeria regarding forensic radiography services.
Objective one related to two themes, namely: experiences and knowledge of forensic
radiography. The experiences of participants with regard to forensic radiography services

were explored first, followed by the knowledge of radiographers and forensic pathologists with

regard to forensic radiography services.

5.2.2 Interpretation of participants' experiences in forensic radiography

Experience was the first theme that emerged from the discussion of the categories identified

following the analysis of data collected from all focus groups interviews. In the study, the
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participants in each of the focus group interviews related their challenges regarding forensic
radiography services. The researcher extracted positive and negative experiences from the
participants’ narratives in the study. It is important at this stage to explain the meaning of
experience in the study. It is the way in which participants perform forensic radiographic
examinations, or is experienced in terms of observing the examinations being performed.2”
From the focus group interviews, the researcher ascertained that radiographers are not well
skilled in post-mortem imaging due to the challenges faced when delivering forensic
radiographic services in Lagos State. Though, this cannot be generalized. The forensic
pathologists also complained that radiographers are not well skilled in post-mortem imaging.
These comments relate to a study conducted by Elliot et al. which found that the majority of
resident radiology doctors in the UK are not skilled in post-mortem imaging.42 It also
concurred with a Nigerian study conducted on post-mortem imaging, which found that
radiologists in the study had limited experience in the area of post-mortem imaging, which
caused discrepancies in the results.2® Studies conducted have shown that radiographers who
performed forensic radiography examinations complained about the environmental
challenges, post-traumatic disorders, emotional responses, and psychological impacts they
encountered when delivering forensic radiography services.2455116158 This relates to
radiographers' experiences in forensic radiography. R4A said: In 2013 during my internship,
there was a plane crash and bodies were brought in. | was concerned about the physical and
emotional challenges faced in that situation and further said positioning of the bodies was not
easy and that the image processing was stressful. Not all the radiographs were adequate. It
was my first time doing forensic radiography. | had no experience, which | attribute to the lack
of training in forensic radiography at school.

This was echoed by R2A: My experience in forensic radiography was during the DANA crash.
Even after two weeks they were still bringing in bodies and most times these bodies were in
pieces and decomposing. It was a really disturbing period. The work was tedious and we had
to leave late, at about 9-10pm, and the positioning was difficult since bodies cannot take
instructions. The pathologists kept on pressuring us to be fast, without considering the
constraints and sometimes these bodies were brought in during the day, affecting the live

patients. We then had to make arrangements for the bodies to be brought in during call hours.
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5.2.3 Interpretation of participants' knowledge of forensic radiography

Knowledge in this study refers to the training of the participants in forensic radiography, either
for the living or the dead,2¢ but following analysis of the data, it became clear that the question
on knowledge was understood differently by the participants. Based on the question "what
comes to mind when you hear the word forensic radiography?" most of the participants
mentioned dead patients. Only few said child abuse, trauma cases and body packing. This
refers to their level of knowledge and perceptions of forensic radiography. As discussed in
section 1.7, knowledge in this study is the way that the participants acquired skills and training
in forensic radiography examinations. Both set of participants agreed on the need for training
in forensic radiography. Most of the radiographers had a good background in trauma imaging,
indicating work done on living forensic patients. However, they commented that participation
in this study had shown them that although they attend to many living forensic patients, they
had no adequate training in helping victims of abuse to get justice, and that this lack of
recognition was detrimental.197 This agreed with studies showing that radiographers who
mainly attend to living forensic patients have inadequate training on the medico-legal
principles of forensic investigation.13 The radiographers said they had to learn forensic
radiography on the job. R1B said: We have been faced with a lot of challenges in forensic
radiography due to inadequate knowledge. | had to learn on the job, with no previous
experience in school. | learnt from my senior colleagues. This narrative is in line with the study
findings of Kadlas et al., that radiographers in the USA performed forensic radiography
examinations without training but learnt on the job.® The participants in this study suggested
that forensic radiography should be a specialised field and that an undergraduate course
should be introduced with specialisation at postgraduate level, as is done in the developed
world. This statement concurs with the IAFR and SCoR guidelines that any radiographer that
wants to perform forensic radiography examinations must have a post-graduate
qualification.10

5.3 RELATING RESEARCH OBJECTIVE TWO TO THE EMERGING THEMES

To describe the reasons behind radiographers being reluctant to perform forensic radiography
examinations in Lagos state, Nigeria. In line with objective two, three themes emerged,

namely: attitudes towards forensic radiography, the radiographers’ role in a forensic team,
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and recommendations to improve forensic radiography. Attitude towards forensic radiography

is discussed first.

5.3.1 Interpretation of attitudes towards forensic radiography

The forensic pathologist complained about the negative attitude of radiographers towards
post-mortem imaging. They further said that radiographers are not willing to perform post-
mortem imaging because they are not trained for such work. FP5 said: One of the forensic
pathologists has stated that there are delays between the time of investigation and the
reporting time. | think this might result from their reluctance to perform these investigations. At
the beginning of year 2005-2006, there was a negative attitude in the radiology department
which | blame on ignorance. The negative attitude was not expected because they primarily
deal with live patients and having a dead body on the same table with living patients can be a
problem. Sometimes, we had to wait until evening when the patient flow was less to take the
bodies to radiology. These words are in line with studies conducted by Viner et al.13 and
Schneider et al., that radiographers are reluctant to perform post-mortem imaging due to the

psychological effects and medicolegal issues involved.?

5.3.2 Interpretation of radiographers’ role on forensic teams

Based on the definition of radiographers in section 3.4.2.1, radiographers are medical
personnel who dispense radiation to produce images of internal organs in the body for

diagnostic, forensic and therapeutic purposes. 9131

According to SCoR and IAFR, radiographers who perform forensic radiography examinations
on either the living or the dead must comply with the safe and efficient use of ionizing and
non-ionizing radiation and must adhere to local protocols.1® Therefore, radiographers must
adhere to the ALARA principle to protect themselves and the public when dispensing radiation
for forensic purposes. Due to their knowledge of anatomy, patient positioning and patient
safety, radiographers have expertise in trauma imaging. They therefore play a vital role on a
forensic team. In a study conducted by Walsh et al. on mass graves and emergency
situations, radiographers screened the dead bodies and assisted in the location and removal
of bullets.11> In the same study, it was found that radiographers produced images of high
quality for identification purpose. This relates to the comments of FP1 and FP5 who said that
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the role of a radiographer is to produce images of high quality, as is normally done in clinical
settings. In another study conducted by Schneider et al. on forensic radiographers as new
members on medico-legal teams, it was reported that these radiographers advised the
forensic team on the appropriate technigue to use in producing images of high quality for
medicolegal cases.?* In so doing, this reduced the work of the forensic pathologists when
routinely performing forensic radiography examinations.2* This accords with the RI1A
comment that: In my opinion, we should not be limited to taking good images. We could

advise the team on additional views and positioning.

5.3.3 Interpretation of recommendations to improve forensic radiography services

Objective two was to describe the reasons for radiographers' reluctance to perform forensic
radiography examinations. As discussed in section 2.2, despite the contribution of forensic
radiography to forensic medicine in the 21st Century due in part to terrorist attacks and non-
accidental injuries, there are still worldwide challenges with its acceptance, funding and
training of personnel. According to SCoR and IAFR, radiographers must have postgraduate
qualifications to perform forensic radiography examinations, and there must be dedicated
equipment for forensic radiography in morgues or radiology departments.1° This relates to the
comments of R4A: In my own experience, | think there should be introductory classes in
undergraduate and postgraduate courses that should be introduced as a specialisation.
Another participant, FP5 said: forensic radiography should be thought as a postgraduate level

because it should be an area of specialisation as it is in the developed world.

5.4 RESEARCH FINDINGS

When interpreting explorative and descriptive design, all research questions in a study must
be answered by the researcher and be reflected in the findings.#* Traditionally, forensic
radiography is carried out on both the living and the dead by radiographers in an imaging
department or morgue, on the request of a recognised forensic practitioner, such as a forensic
pathologist. This relatively new field in forensic medicine plays a vital role globally in
identification of the deceased and in resolving non-accidental injury cases such as child
abuse. Despite the success recorded by forensic radiography and radiographers in the new

millennium as discussed in section 2.3, it still faces many challenges such as funding,
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education and staff training, equipment, and acceptance in the courts of law, while religious
bodies and the public still clamour for an alternative method to conventional autopsy.

This study has explored the experiences, attitudes and knowledge of forensic pathologists
and radiographers regarding forensic radiography services in Lagos state. The findings of the

study are discussed below.

5.4.1 Forensic radiography is being performed by radiographers and utilised by
forensic pathologists.

Radiographers in Lagos state, Nigeria, perform forensic radiography examinations both on
living and dead forensic victims on the request of physicians and forensic pathologists. Based
on the information given by radiographers in their focus group interviews, radiographers in
Nigeria perform forensic radiography examinations using their clinical experience and
knowledge of technique, but do not have specific training in forensic radiography. This is
similar to the U.S.A situation, where radiographers learn forensic radiography on the job,
without proper training.® This is contrary to the guidelines recommended by SCoR and IAFR,
that radiographers performing forensic radiography examinations must have postgraduate
qualifications in forensic radiography and must regularly attend training in forensics.1® The
forensic pathologists who took part in this study were of the opinion that there should be
appropriate education and training programmes for radiographers in forensic radiography in
order to improve the quality of services delivered.

From the study narratives, it is apparent that radiographers contribute to forensic medicine,
but they need to be involved in all the activities surrounding the care of forensic patients.
Policymakers in the field of radiography must formulate training programmes for
radiographers who are interested in performing forensic imaging, as is done in the developed

world.

5.4.2 Radiographers and forensic pathologists respect each other during mass disaster

As discussed in section 2.8 for a previous study conducted on mass disaster emergencies, it
was reported that forensic pathologists respect radiographers carrying out forensic
radiography on the dead.1¢ This is unlike in normal clinical practice, where radiologists see

radiographers as subordinate, as stated by the participants. Forensic pathologists generally
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have mutual respect for radiographers but want them to change their attitude towards forensic
radiography, especially in the area of autopsy. It is evident that with proper communication
with the heads of radiology, radiographers play a vital role in improving the quality of services
in forensic radiography.

Despite the complaints expressed by radiographers and forensic pathologists about each
other's attitudes toward forensic radiography services, the two professions communicated well
with each other to deliver forensic radiography services in Lagos state during the mass

disasters.

5.4.3 The need for infrastructure and dedicated equipment for forensic radiography

Given the responses by radiographers and forensic pathologists in the study interviews, the
need for infrastructure and dedicated equipment for forensic radiography services in Lagos
state is evident, particularly due to its geographical location and social vulnerability. As
discussed in section 2.2.4, several mass disasters occurred in Lagos, where dedicated
forensic radiography equipment was needed to produce the quality and timely results
requested by the attending forensic pathologists. Dedicated equipment is also needed in the

normal course, to help reduce the transmission of disease in the State.

5.5 CONCLUSION

In this chapter, the themes that emerged from the focus group interviews were revealed and
used to address the objectives and findings of the study. The study findings emanated from
the experiences of the focus group interviews regarding forensic radiography services. The
literature was used to support the shared experiences of the participants. This involved the
use of inductive reasoning which is at the core of the qualitative research approach. Forensic
radiography has played a vital role in identification of the deceased. It has revealed non-
accidental injuries in living patients and cocaine concealment. Although full acceptance of
forensic radiography by the courts, religious bodies and the public is largely influenced by
factors such as funding, dedicated equipment, and staff training, which improve the quality of
health services delivered, the ultimate goal of qualitative research is to explore, describe
experiences and gain a deeper understanding of the study area and the challenges faced by

the participants in normal settings.
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CHAPTER SIX: CONCLUSIONS, LIMITATIONS AND RECOMMENDATIONS
6.1 INTRODUCTION

In Chapter five, the researcher presented the interpretation of the emerged themes in detalil
and related them to the aim and objectives of the study. In this chapter, the study limitations

and recommendations are presented, followed by the conclusions.
6.2 LIMITATIONS

It is international practice that researchers should state the limitations faced in a research
project and how they were addressed.15® The limitations in this study are stated below:

The study managed to attract only five forensic pathologists employed in Lagos State
University Teaching Hospital. They were the only ones who were available and gave their
consent to participate. However, the researcher gathered in-depth information from them and
they described their experiences in forensic pathology. The researcher was a novice in
conducting focus group interviews which could have affected the narratives analysed. To
mitigate this limitation, the researcher trained under the guidance of co-supervisor on how to
conduct focus group interviews. The presence of a research assistant was also valuable in
this case, for taking the field notes and managing the recording while the researcher was
conducting the interviews. As previously mentioned, the interviews took place in two
government-owned tertiary teaching hospitals in Lagos because of the intention to conduct
the interviews where the respondents felt familiar and comfortably able to explore their
experiences and perspectives on the subject of forensic radiography.

The researcher faced some challenges at the beginning of the radiographers’ focus group
interviews because some of the radiographers spoke very quickly and sometimes more than
one participant spoke at the same time. The researcher managed to control the situation as
the interviews progressed and the research team went through the audio-recordings while

examining the field notes to ensure that no responses had been overlooked.
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As indicated, the researcher ensured that none of these limitations impacted on the study
findings or the quality of the collected data. It should be noted that most of the studies
conducted in Nigeria on mass disasters and forensic imaging do not focus on the experiences
of forensic radiographers, but concentrate on the experiences of forensic pathologists and
radiologists. This study is the first, according to the researcher’'s knowledge, to focus on

forensic radiographers in Nigeria.
6.3 RECOMMENDATIONS

Forensic radiography is a new field in Nigeria with many challenges such as training of
personnel and availability of dedicated equipment. This research project has been of great
interest to the researcher and the forensic radiographers. Recommendations that can guide
further studies in the field of forensic radiography are shown below.

It is recommended that the existing law in terms of coroners in Lagos state should be
amended to include the roles and responsibilities of radiographers as members of the forensic
team. This was highlighted by the radiographers who took part in the study.

Radiographers working in radiology departments who attend to living patients and dead
forensic patients in their clinical practice should update their knowledge and skills in
recognising forensic patients. Radiographers should be aware that it is their responsibility to

produce images of high quality that can be used in the court of law.

Forensic radiography should be introduced into the undergraduate radiography curriculum as
well as an area of specialisation at postgraduate level as is done in the developed world.
Introducing this as a specialty will help cater for the currently qualified radiographers who did
not get training during their undergraduate programmes. Further studies should be conducted
on how to develop a curriculum in forensic radiography for forensic professionals.

The Nigerian government should establish disaster victim identification teams of forensic
professionals who must work together during mass disasters. Government must also support

the development of forensic protocols and fund forensic radiography by providing, among
other things, dedicated imaging equipment to the morgues.
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Radiographers should be educated to suspect child abuse when presented with vague clinical
histories and should endeavour to produce images of high quality that can be documented,
preserved and serve as evidence in the courts of law to assist in the prosecution of
perpetrators.

Radiographers should be rotated through forensic pathology departments and perform
forensic radiography examinations of the dead during their one-year compulsory internship.
This may improve their attitude towards performing radiography examinations on the dead for

forensic reasons.

6.4 CONCLUSION

The research questions and problem statement that led to this research have been
extensively addressed. What are the experiences, attitudes and knowledge of radiographers
and forensic pathologists with regard to forensic radiography services in Lagos state? Why
are radiographers in Lagos state, Nigeria reluctant to perform forensic radiography
examinations? The interpretation of the emerging themes in relation to the research
objectives ensured that the following objectives were fully addressed: to explore the
experiences, attitudes and knowledge of radiographers and forensic pathologists in Lagos
state, Nigeria regarding forensic radiography services and to describe the reasons behind
radiographers being reluctant to perform forensic radiography services. Finally,
recommendations on how forensic radiography services can be improved were provided. The
researcher is of the view that the recommendations made by participants must be taken into
consideration and feels that the aims and objectives of the study, which were to explore and
describe the views of radiographers and forensic pathologists regarding forensic radiography
services has provided a baseline for future educational programmes and the preservation of

evidence for judicial purposes. Thus, the purpose of the study has been achieved.
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Approval Certificate
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Title: EXPLORING THE EXPERIENCES,ATTITUDES AND KNOWLEDGE OF RADIOGRAPHERS AND
FORENSIC PATHOLOGISTS REGARDING FORENSIC RADIOGRAPHY SERVICES IN LAGOS
STATE,NIGERIA

Dear Mr Kazeem Sangonuga
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3/09/2018 was approved by the Facuity of Health Sciences Research Ethics Committee on its quorate
meeting of 3/09/2018.

Please note the following about your ethics approval:
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investigators are, the methods or any other aspect, such changes must be submitted as an Amendment
for approval by the Committee.

We wish you the best with your research.
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ANNEXURE B: Request for permission to conduct the study at Lagos state

Permission to do Research, mterv:ew of radiographers and

forensic pathologist at Lagos State University Teaching
o Haneanital

To: Chief Executive Officer/Information Officer From: The Investigator
agos State University Teaching Hospital

oPeson. Daws Anewmee Gt

Kazeem Sangonuga

Re: Permission to do research at Lagos State University Teaching Hospital.

| am the principal researcher doing my masters in radlography diagnostics, Faculty of
health sciences. University of Pretoria.

| am requesting permission to conduct a focus group interview for radiographers and forensic pathologists on
the hospital grounds.

The request is lodged with you in terms of the requirements of the Promotion of Access 1o Information Act. No
2 of 2000

The litie of the study is:_The experience of radiographers and forensic pathologist in forensic
radiography in Lagos-State, Nigeria.

The researcher intends to publish the findings of the study in a professional journal and/ or at professional
meeting like symposia, congresses, or other meetings of such a nature.

The researcher intends to protect the personal identity of the participants by assigning each participant a
random code number.

| undertake not to proceed with the study until we have received approval from the Faculty of Health Sciences
Research Ethics Committee, University of Pretoria.

Yours sincerely

Signature of the Principle Investigator

Permission to do the research study at this hospftéi and to access
the information as requested, is hereby approved.

Chief{ E cutlve Officer
5 i‘ g sity Teaching

T L
Ntk %hxef Medical Director
Lagos State University Teaching
Hospital, Ikeja
Hospital Official

Stamn

D ere— sis
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ANNEXURE C: Information leaflet, consent form and question guide

PATIENT OR PARTICIPANT’S INFORMATION & INFORMED CONSENT
DOCUMENT

(Investigator/Student to complete all sections in red text)

Researcher’s name KAZEEM SOLA SANGONUGA
Student Number 17395811
Department of RADIOGRAPHY

University of Pretoria

Dear Participant ...........c......

(TITLE OF YOUR STUDY)

THE EXPERIENCES OF RADIOGRAPHERS AND FORENSIC PATHOLOGIST IN
FORENSIC RADIOGRAPHY IN LAGOS STATE,NIGERIA.

I am a[FIRST YEAR M.RAD] student/s in the Department of
...... RADIOGRAPHY............., University of Pretoria. You are invited to volunteer to
participate in our research project on STUDY TITLE.THE EXPERIENCES OF
RADIOGRAPHERS AND FORENSIC  PATHOLOGISTS IN  FORENSIC
RADIOGRAPHY IN LAGOS STATE, NIGERIA.
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This letter gives information to help you to decide if you want to take part in this study.
Before you agree you should fully understand what is involved. If you do not
understand the information or have any other questions, do not hesitate to ask us. You
should not agree to take part unless you are completely happy about what we expect of

you.

The purpose of the study is ...to develop a training programmed for radiographers

on forensic radiography In

NIgeria. ...
We would like you to participate in focus group discussion. This may take about ...... 1
hour............. The information given during the focus group discussion. It will be kept

in a safe place to ensure confidentiality. Please do not mention your name in the audio

recording. This will ensure confidentiality.

Refer to sensitive questions regarding eg. social and sexual habits. Should your
focus group discussion have sensitive questions, warn participants that they

need not answer questions that are of a sensitive nature to them.

The Research Ethics Committee of the University of Pretoria, Faculty of Health
Sciences, telephone numbers 012 356 3084 / 012 356 3085 granted written approval for
this study.

Your participation in this study is voluntary. You can refuse to participate or stop at any
time without giving any reason. As you do not write your name on the questionnaire,
you give us the information anonymously. Once you have given the questionnaire back
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to us, you cannot recall your consent. We will not be able to trace your information.
Therefore, you will also not be identified as a participant in any publication that comes
from this study.

In the event of questions asked, which will cause emotional distress, then the

researcher is able to refer you to a competent counselling.

Note: The implication of participating in focus group discussion is that informed
consent has been obtained from you. Thus, any information derived from your
form (which will be totally anonymous) may be used for e.g. publication, by the

researchers.

We sincerely appreciate your help.

Yours truly,

(YOUR NAME) KAZEEM SOLA SANGONUGA

Dear Mr. / MIS. ....coovveiiieiieicene date of consent procedure ......./ .......0.........
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1) INTRODUCTION

You are invited to volunteer for a research study. This information leaflet is to help you to
decide if you would like to participate. Before you agree to take part in this study you
should fully understand what is involved. If you have any questions, which are not fully
explained in this leaflet, do not hesitate to ask the investigator. You should not agree to

take part unless you are completely happy about all the procedures involved.

2) THE NATURE AND PURPOSE OF THIS STUDY

You are invited to take part in a research study. The aim of this study is to explore the
experiences of radiographers and forensic pathologists in forensic radiography in Lagos state,
Nigeria. By doing so we wish to develop a training programme for radiographers on forensic

radiography. Forensic radiography can be useful in resolving crime cases.

3) EXPLANATION OF PROCEDURES TO BE FOLLOWED

The researcher will arrange a focus group discussion for Lhour. The main research question
will be asked from the participants. What are the experiences of radiographers and forensic
pathologists in forensic radiography? What you need to do is to tell the researcher about your

experience in forensic radiography.

4) RISK AND DISCOMFORT INVOLVED.

There is no possible risk and discomfort because there will be a discussion between the

researcher and the participants. 6-10 participants will be recruited in each group.
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5) POSSIBLE BENEFITS OF THIS STUDY.

Although as a participant you may not benefit directly. The outcomes of the study will be used

to develop a training programmed and forensic radiography can be used to resolve crime

cases.
6) | understand that my participation in this study is voluntary.
7) I may at any time withdraw from this study.

8) HAS THE STUDY RECEIVED ETHICAL APPROVAL?

This Protocol was submitted to the Faculty of Health Sciences Research Ethics Committee,
University of Pretoria, telephone numbers 012 356 3084 / 012 356 3085 and written
approval has been granted by that committee. The study has been structured in
accordance with the Declaration of Helsinki (last update: October 2013), which deals with
the recommendations guiding doctors in biomedical research involving human/subjects. A

copy of the Declaration may be obtained from the investigator should you wish to review it.

9) INFORMATION If | have any questions concerning this study, | should contact:

10) CONFIDENTIALITY

All information obtained whilst in this study will be regarded as confidential. Results will be

published or presented in such a fashion that participants remain unidentifiable.
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11) CONSENT TO PARTICIPATE IN THIS STUDY.

| have read or had read to me in a language that | understand the above information before
signing this consent form. The content and meaning of this information have been explained
to me. | have been given an opportunity to ask questions and am satisfied that they have

been answered satisfactorily. | hereby volunteer to take part in this study.

I have received a signed copy of this informed consent agreement.

Participant name Date
Participant signature Date
....................... Kazeem Sangonuga...........ccccceevvvienniennnnns
....... 18/10/2017.......ccuvenne.e.
Investigator’'s name Date
................ KeSe e e 18/10/2017 ...
Investigator’s signature Date
Witness name and signature Date
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ANNEXURE D: Interview guide for Radiographers

. What are your experiences, attitudes and knowledge about performing forensic
radiography examinations?

. When you hear the word “forensic radiography” what is the first thing that comes to
your mind?

. What do you consider to be the responsibilities that should be included in the role of
radiographers as members of the forensic team?

. How do you feel about performing forensic radiography examinations on dead or
living individuals?

. Describe the teaching and learning background that you have in forensic
radiography.

. How do you view your role with regards to performing forensic radiography
examinations?

. What are your recommendation as a radiographer towards forensic radiography
education in Lagos State, Nigeria?
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ANNEXURE E: Interview guide for Forensic Pathologists

What are your experiences, attitudes and knowledge about forensic radiography
examinations?

When you hear the word “forensic radiography” what is the first thing that comes
to your mind?

What do you consider to be the responsibilities that should be included in the role
of radiographers as members of the forensic team?

How do you feel about the quality of the forensic radiography examinations
performed on dead or living individuals?

What are your recommendation as a forensic pathologist towards forensic
radiography education in Lagos State, Nigeria?

110

© University of Pretoria



ANNEXURE F: Declaration of storage of data

I, Kazeem Sola Sangonuga of the following study titled: exploring the
experience,attitude and knowledge of radiographers and forensic pathologists
with regard to forensic radiography services in Lagos State will be storing all the
research data and/or documents referring to the above-mentioned trial/study at
the following address:

Department of Radiography HW Snyman Building
Level 4 — Radiography Storeroom

Gezina Pretoria 0186

I understand that the storage for the abovementioned data and/or documents

must be maintained for a minimum of 15 years from the commencement of this

trial/study.
START DATE OF TRIAL/STUDY: August 2017
END DATE OF TRIAL/STUDY: April, 2020 UNTIL WHICH YEAR WILL

DATA WILL BE STORED: _2033

Name: Kazeem Sola Sangonuga,

Signature K.S

Date__04/04/2020
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ANNEXURE G: Codes and Categories

Code: 1.1 Perceptions of forensic radiography
Quotation: 37 - PD: Focus group 1l.docx - [ 10: 10]
Participant 1: Imaging of the dead person for autopsy cases.
Quotation: 38 - PD: Focus group 1.docx - [ 11: 11]
Participant 2: Application in the management of child abuse also comes to mind.
Quotation: 39 - PD: Focus group 1l.docx - [ 12: 12]

Participant 3: Specialized techniques deployed for forensic investigations but we talk

more of the post-mortem purposes. We can also use it for child abuse.

Quotation: 40 - PD: Focus group 1l.docx - [ 13: 13]

Participant 4: | think of disaster victim identification and also to investigate gunshots.
Quotation: 41 - PD: Focus group l.docx - [ 14: 14]

Participant 5: Application of radiography to forensics. It is used in cases of child abuse,

sports, customs, immigration, even in physical abuse, domestic violence.
Quotation: 48 - PD: Focus group 1l.docx - [ 6: 6]

Participant 3: We should not forget to mention the aspect of gunshot cases. Forensic
radiography was used in disaster victim identification and it was a good success. The

radiographs produced were of good quality and the radiologists reported them.

Quotation: 49 - PD: Focus group 1l.docx - [ 5: 5]
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Participant 2: Here, the practice was unpopular until 2012 when the Dana plane crash
happened. It was the first time here we have to use x-rays to identify bodies.

Quotation: 43 - PD: Focus group 2.docx - [ 13: 13]
PARTICIPANT 1: Research on dead bodies, also for criminal cases.
Quotation: 44 - PD: Focus group 2.docx - [ 14: 14]
PARTICIPANT 2: To investigate the cause of death.
Quotation: 45 - PD: Focus group 2.docx - [ 15: 15]
PARTICIPANT 3: Here in Nigeria, it is about dead bodies.
Quotation: 46 - PD: Focus group 2.docx - [ 16: 16]
PARTICIPANT 4: Autopsy.

Quotation: 47 - PD: Focus group 2.docx - [ 17: 17]
PARTICIPANT 5: Death

Quotation: 48 - PD: Focus group 2.docx - [ 18: 18]
PARTICIPANTG6: Autopsy

Quotation: 49 - PD: Focus group 2.docx - [ 19: 19]
PARTICIPANT 7: Death

Quotation: 50 - PD: Focus group 2.docx - [ 20: 20]

PARTICIPANT 8: for autopsy cases question to law.
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Quotation: 25 - PD: Focus group 3.docx - [ 10: 10]

PARTICIPANT 1: Radiography of the dead.

Quotation: 26 - PD: Focus group 3.docx - [ 11: 11]

PARTICIPANT 2: For criminal investigation.

Quotation: 27 - PD: Focus group 3.docx - [ 12: 12]

PARTICIPANT 3: Investigation to know the cause and manner of death.
Quotation: 28 - PD: Focus group 3.docx - [ 13: 13]

PARTICIPANT 4: Research on the dead or living for legal purposes.
Quotation: 31 - PD: Focus group 3.docx - [ 26: 26]

PARTICIPANT 5: We attend to many living patients every day we don’t know they are

forensic in nature like abuse.
Quotation: 36 - PD: Focus group 3.docx - [ 36: 36]

PARTICIPANT 3: Earlier in my practice, | took the images of drug pushers but then | did

not know it was forensics.

Code: 1.2 Experiences of forensic radiography
Quotation: 32 - PD: Focus group l.docx - [ 4: 4]
Participant 1: No personal experience
Quotation: 42 - PD: Focus group 1.docx - [ 15: 16]

Interviewer- Prof Sir, as forensic pathologist have you stand in the court of law to

present forensic cases of a living patient as a result of child abuse and domestic
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violence.

Participant 5: No because | haven’t been involved in it but if something like that was

brought to me. It would not be a problem.
Quotation: 63 - PD: Focus group 2.docx - [ 8: 8]

PARTICIPANT 5: | have gathered quite a lot of experience in forensics. | can say that
forensics is the best aspect of radiography for me despite that it can be really stressful

and time confusing.
Quotation: 20 - PD: Focus group 3.docx - [ 4: 4]

PARTICIPANT 1: | once had an experience here that involved army officer who was
shot by armed robbers but later died. | have also image someone who was stabbed and

the knife was left in the patient body.
Quotation: 21 - PD: Focus group 3.docx - [ 5: 5]

PARTICIPANT 2: | have also had an experience that involved a dead person. They
were night crawlers and were found dead and no one knew the cause of death and we
had to do some sort of skeletal survey. | have also had to deal with a battered child and

a skeletal survey was done too. | was afraid at first but after getting it. | was okay.
Quotation: 22 - PD: Focus group 3.docx - [ 6: 6]

PARTICIPANT 3: Here in LUTH a female dead body that was strangulate as a result of
domestic violence and wanted to ascertain if it was murder or suicide. A full body CT

scan was done but we did not get the final details of the investigation.
Quotation: 23 - PD: Focus group 3.docx - [ 7: 7]

PARTICIPANT 4: A gunshot case, that was brought in dead and we had to do total body
survey to find the bullet through we could not find it. If we had tried other modalities we
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might have had better luck.
Quotation: 24 - PD: Focus group 3.docx - [ 8: 8]

PARTICIPANT 5: | once did CT for a living patient that | saw cocaine in the patient. |

don’t it was forensic.

Code: 1.3 Negative experiences of forensic radiography
Quotation: 57 - PD: Focus group 2.docx - [ 4: 4]

PARTICIPANT 1: It is normal radiography just that we are dealing with dead bodies.
Sometimes the bodies are macerated or smelling which requires modification in

techniques.
Quotation: 58 - PD: Focus group 2.docx - [ 5: 5]

PARTICIPANT 2: | can also easily make reference to the DANA crash even after 2
weeks they were still bringing in bodies and most times these bodies were in pieces and
decomposing. It was a really disturbing period. The work was really tedious that we had
to leave late about 9-10pm and the positioning was difficult since the body could not

take instructions.
Quotation: 59 - PD: Focus group 2.docx - [ 10: 10]

PARTICIPANT 7: It is not something | am really happy doing, dealing with dead bodies
is not such a nice thing which even makes it worse when it comes to positioning. | am
also always concerned about infections if all these things are taken care of | might be
more interested.

Quotation: 60 - PD: Focus group 2.docx - [ 6: 6]

PARTICIPANT 3: My major experience was here in Lagos State University Teaching
Hospital. | also did one on a dead patient in my former Centre. The body was still fresh
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and they were trying to ascertain the cause of death. Sometime last year, | also
attended to a patient that was set ablaze, they were also trying to confirm the identity.
Some of the body parts even fall apart and there was not enough protection against
infection to me it wasn'’t interesting just tedious, positioning was also difficult even after
immobilization. This also led to poor radiographs.

Quotation: 61 - PD: Focus group 2.docx - [ 7: 7]

PARTICIPANT 4: In 2013 during my internship, there was also a plane crash and the
bodies were brought in. It was both emotionally and physically stressful for me as it was
my first time. Positioning also was not easy and the image processing was stressful too.

Quotation: 66 - PD: Focus group 2.docx - [ 9: 9]

PARTICIPANT 6: | have also had problems during my experiences with forensics. The
positioning was stressful and the machine also gave us problems. | am not really

interested in forensics.
Quotation: 67 - PD: Focus group 2.docx - [ 33: 33]

PARTICIPANT 1: It is brain tasking can be emotional sometimes.

Code: 1.4 Lack of dedicated forensic radiographic infrastructure and equipment
Quotation: 8 - PD: Focus group l.docx - [ 7: 7]

Participant 4: Then the dark room equipment got bad and still hasn’t been repaired.
After overcoming resistance from the radiographers, there is no funding from the
government.

Quotation: 31 - PD: Focus group 1l.docx - [ 7: 7]

Participant 4: | agree with the some of the things said earlier. At the beginning in year
2005-2006, there was a negative attitude from radiology department which i will blame
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on ignorance. The negative attitude was not expected because they primarily deal with
live patients and having a dead body on the same table with living patients can be a
problem. Sometimes, we had to wait until evening when the patient flow was less to

take the bodies to radiology.
Quotation: 4 - PD: Focus group 2.docx - [ 5: 5]

Participant 2: The pathologists kept on pressuring us to be fast without considering the
constraints and sometimes these bodies were brought in during the day affecting the
live patients. We had to make arrangements for the bodies to be brought in during call

hours.
Quotation: 42 - PD: Focus group 2.docx - [ 11: 11]

PARTICIPANT 8: To me in Nigeria we are not ready for forensics. The place is smelly

which should not be and adequate steps are not taken to prevent infection.
Quotation: 8 - PD: Focus group 3.docx - [ 23: 23]

PARTICIPANT 2: They should have their own equipment’s because bringing in bodies

can cause the live patients to become apprehensive about their own examinations.
Quotation: 9 - PD: Focus group 3.docx - [ 24: 24]

PARTICIPANT 3: | feel the same way.

Code: 1.5 Poor quality of forensic radiographic images
Quotation: 21 - PD: Focus group 1.docx - [ 24: 24]

Participant 1: | am used to the analogue images but from what | have seen the quality of
the images are not as good as that of the living ones. | think might be due to the degree

of penetration. These images do not last for a long time.
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Quotation: 22 - PD: Focus group 1.docx - [ 25: 25]

Participant 2: | agree with participant one . Analog is what we used here for autopsy.|
have seen the digital images for living patient they are very good images. | think we

need digital images for autopsy cases.

Quotation: 23 - PD: Focus group 1.docx - [ 26: 26]
Participant 3: They said it all.

Quotation: 24 - PD: Focus group 1.docx - [ 27: 27]

Participant 4: Quality varies and it is a function of technique It would be nice to have

something better that can be stored in our archives for a longer period.
Quotation: 25 - PD: Focus group l.docx - [ 28: 28]

Participant 5: In relation to being able to produce these images in 5 years,one thing that
we have able to do is that we scan them, save into the system and produce CDs as our

final storage copies which enables us to store them for a long period.
Quotation: 36 - PD: Focus group 2.docx - [ 11: 11]

Participant 8: | also believe that image processing should be upgraded to digital this will

make the work faster, reduce physical stress and better images will be produced.
Quotation: 37 - PD: Focus group 2.docx - [ 8: 8]

Participant 5: My major challenge especially here in LASUTH is the machine. During the
Otedola building collapse, we were not able to get optimum images because the

equipment was working in the best condition.

Code: 1.6 Delay in getting forensic results and reports
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Quotation: 5 - PD: Focus group l1.docx - [ 6: 6]

Participant 3: There are also constraints apart from their reluctance to come, there was
also delay in getting the reports to us. There used to be a processing room here but
when it got bad, there has been delay in moving the films around and getting faster

results.
Quotation: 2 - PD: Focus group 2.docx - [ 4: 4]

Participant 1: There also the constraint of moving the cassette from the morgue to the
department before they can be processed which leads to delay during Dana air crash.

Code: 4.1 Responsible for quality forensic radiographic images
Quotation: 45 - PD: Focus group 1.docx - [ 20: 20]

Participant 3: Their role is to take the film with the aim of getting the best results so that
can complement our autopsy findings.

Quotation: 47 - PD: Focus group 1.docx - [ 22: 22]

Participant 5: Their role is to produce radiograph; shoot the films produce good quality
radiographs. They do not work in insolation but with the radiologists to produce the best
results.

Quotation: 55 - PD: Focus group 1.docx - [ 19: 19]
Participant 2: To work together with radiologists to get better images.
Quotation: 56 - PD: Focus group 2.docx - [ 28: 28]

PARTICIPANT 6: Radiographers should decide the views to take before autopsy.

Code: 4.2 Involvement in the total forensic investigation
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Quotation: 43 - PD: Focus group 1.docx - [ 18: 18]
Participant 1: To assist the radiologists in dealing with matters as it relates to forensics
Quotation: 20 - PD: Focus group 2.docx - [ 23: 23]

PARTICIPANT 1: Though we have not been invited to go to court with any one, | think
that our roles could be more extensive and not just about taking images. We can advise

the team on additional views and positioning
Quotation: 21 - PD: Focus group 2.docx - [ 24: 24]

PARTICIPANT 2: Radiographers should not just limited to taking the images. They
might be needed to tell the story behind the image since they are the ones that saw the
body. They should be able to go to court.

Quotation: 24 - PD: Focus group 2.docx - [ 27: 27]
PARTICIPANT 5: Radiographers should be able to go to court with the team.
Quotation: 34 - PD: Focus group 3.docx - [ 34: 34]

PARTICIPANT 1: We should have the whole experience from start to finish so as to

improve experience aid in subsequent cases.
Quotation: 35 - PD: Focus group 3.docx - [ 35: 35]

PARTICIPANT 2: The radiographer should be given full report of the case even after
taking images

Code: 4.3 Function as a full member of the forensic team
Quotation: 46 - PD: Focus group 1.docx - [ 21: 21]

Participant 4: Radiographers do not work alone but they work with forensic pathologists
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and radiologists as a team and follow the protocol developed by the virtopsy team.
Quotation: 54 - PD: Focus group 2.docx - [ 26: 26]

PARTICIPANT 4: Radiographers should be involved in the team.

Quotation: 55 - PD: Focus group 2.docx - [ 25: 25]

PARTICIPANT 3: Radiographers should not act as subordinate. Radiographers should
be able to advise the team.

Quotation: 2 - PD: Focus group 3.docx - [ 17: 17]

PARTICIPANT 2: We should be part of the team and this can also help to improve our
current knowledge.

Quotation: 3 - PD: Focus group 3.docx - [ 16: 16]

PARTICIPANT 1: Radiographers should be part of the team and also know the

outcome.
Quotation: 5 - PD: Focus group 3.docx - [ 19: 19]

PARTICIPANT 4: We should be part of the team till the end, since we are one that took

the initial images.
Quotation: 6 - PD: Focus group 3.docx - [ 20: 20]

PARTICIPANT 5: Radiographers should not be subordinate in team.

Code: 5.1 Ensure adequate forensic radiographic equipment and infra-structure
Quotation: 29 - PD: Focus group 1.docx - [ 33: 33]

Participant 4: Improving forensic radiography is tied to improving forensic study in the

state and country which entail every pathology department having their own portable x-
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ray devices which makes government funding very important.
Quotation: 50 - PD: Focus group 1l.docx - [ 34: 34]

Participant 5: If we are to have a large scale forensic department
Quotation: 64 - PD: Focus group 2.docx - [ 8: 8]

Participant 5: | would also appreciate a dedicated unit for forensics so as to avoid cross

contamination
Quotation: 30 - PD: Focus group 3.docx - [ 22: 22]

PARTICIPANT 1: The morgue should have their own mobile machine and all other

accessories including cassettes, gowns, gloves and face masks.
Quotation: 32 - PD: Focus group 3.docx - [ 25: 25]

PARTICIPANT 4: The morgue should have their equipment to be operated by

radiographers.

Code: 5.2 Training in forensic radiography (introduction on undergraduate level
and postgraduate speciality training)

Quotation: 27 - PD: Focus group 1.docx - [ 31: 31]

Participant 2: Since this is highly skilled specialty, | think it should be studied at
undergraduate level but there can be an introductory course on it to steer the interest.

Quotation: 52 - PD: Focus group 1.docx - [ 30: 30]

Participant 1: Government should invest in training all cadres of staffs including
radiographers who want to take interest in forensic radiography. A specialty should be
created for radiographers who are interested in the field. There should be awareness

about forensic radiography. A postgraduate level course should also be introduced for
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interested radiographers.
Quotation: 53 - PD: Focus group 1.docx - [ 32: 32]

Participant 3: | am not sure how robust postgraduate course in radiography in Nigeria. |
think forensic radiography should be included. During the internship year after

graduation should rotate forensic pathology department.

Quotation: 54 - PD: Focus group 1.docx - [ 34: 34]

Participant 5: Forensic radiography should be thought as postgraduate level.
Quotation: 14 - PD: Focus group 2.docx - [ 52: 52]

PARTICIPANT 1: It should be included in undergraduate curriculum as an introduction

to forensic radiography.

Quotation: 16 - PD: Focus group 2.docx - [ 54: 54]

PARTICIPANT 3: Basics should be introduced during undergraduate years.
Quotation: 17 - PD: Focus group 2.docx - [ 55: 55]

PARTICIPANT 4: Start introductory class in undergraduate and post graduate course

should be introduce.
Quotation: 18 - PD: Focus group 2.docx - [ 57: 57]

PARTICIPANT 5: Students can be posted to pathology department to learn basic skills

during their clinical posting.
Quotation: 52 - PD: Focus group 2.docx - [ 53: 53]

PARTICIPANT 2: It should be a post graduate course.
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Quotation: 53 - PD: Focus group 2.docx - [ 58: 58]

PARTICIPANT 6: Forensic radiography should be a specialty as post graduate level as
it done in developed world.

Quotation: 65 - PD: Focus group 2.docx - [ 8: 8]
Participant 5: with more training | can do better.
Quotation: 68 - PD: Focus group 2.docx - [ 35: 35]
PARTICIPANT 3: Training is very important
Quotation: 17 - PD: Focus group 3.docx - [ 40: 40]

PARTICIPANT 1: There should be a certification course on forensic radiography and
the scope should be widened at undergraduate level to improve basic knowledge.

Quotation: 18 - PD: Focus group 3.docx - [ 43: 43]

PARTICIPANT 4: It should be added to the curriculum so that we will be able to meet up
with the demands.

Quotation: 19 - PD: Focus group 3.docx - [ 44: 44]

PARTICIPANT 5: The training program should be elaborate during undergraduate to
steer people interest to forensic radiography.

Quotation: 29 - PD: Focus group 3.docx - [ 38: 38]
PARTICIPANT 5: We should have training first before any role.
Quotation: 33 - PD: Focus group 3.docx - [ 18: 18]

PARTICIPANT 3: Regularly doing this examinations will also help us to know what to do
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and serve the next body better

Code: 5.3 Ensure support in cases of suspected abuse
Quotation: 69 - PD: Focus group 2.docx - [ 37: 37]

PARTICIPANT 5: There should be new laws put in concerning attending to patients that

come in with suspected abuse trauma.
Quotation: 70 - PD: Focus group 2.docx - [ 38: 38]

PARTICIPANT 6: There should be a department to report to when you see abuse
patient.

Quotation: 71 - PD: Focus group 2.docx - [ 36: 36]

PARTICIPANT 4: There should be other department that should work in hand with the

radiology department for when cases like this are brought in.
Quotation: 38 - PD: Focus group 3.docx - [ 41: 41]

PARTICIPANT 2: More attention should be paid to child abuse cases so that they can

be reported to the necessary authorities. Even cases of domestic violence.

Code: Inadequate knowledge and skills of forensic radiography
Quotation: 36 - PD: Focus group 1l.docx - [ 7: 7]

With regards to expertise, personally | noticed that the radiographers are not well skilled
with post-mortem imaging because they had to make repeat many views before we can
get a good radiograph.

Quotation: 26 - PD: Focus group 2.docx - [ 40: 40]

PARTICIPANT 1: | had to learn on the job. No previous experience in school. | learnt
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from my bosses.

Quotation: 27 - PD: Focus group 2.docx - [ 41: 41]

PARTICIPANT 2: It is something | just stumbled on. No training from school.
Quotation: 28 - PD: Focus group 2.docx - [ 42: 42]

PARTICIPANT 3: Since we are expected to be jack of all trades. | have to learn about

forensic on my own.

Quotation: 29 - PD: Focus group 2.docx - [ 43: 43]

PARTICIPANT 4: No teaching and learning background in forensic radiography.
Quotation: 30 - PD: Focus group 2.docx - [ 44: 44]

PARTICIPANT 5: It is not in our curriculum as radiographers in Nigeria.
Quotation: 31 - PD: Focus group 2.docx - [ 45: 45]

PARTICIPANT 6: No teaching program in forensic radiography.

Quotation: 32 - PD: Focus group 2.docx - [ 46: 46]

PARTICIPANT 7: No learning program in forensics

Quotation: 33 - PD: Focus group 2.docx - [ 47: 47]

PARTICIPANT 8: No teaching and learning background in forensic radiography.
Quotation: 72 - PD: Focus group 2.docx - [ 7: 7]

Participant 4: The pathologists were friendly to me but not all the radiographs were

good. | can attribute this to lack of training in forensic radiography.
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Quotation: 12 - PD: Focus group 3.docx - [ 28: 28]

PARTICIPANT 1: | had undergraduate experience in school we were introduced to it in

class and | had first practical experience during my SIWES.
Quotation: 13 - PD: Focus group 3.docx - [ 29: 29]

PARTICIPANT 2: It was introduced to me during undergraduate years too but not

extensively and | did not have any clinical experience in school.
Quotation: 14 - PD: Focus group 3.docx - [ 30: 30]

PARTICIPANT 3: We were taught briefly but not expanded as other topics in
radiography.

Quotation: 15 - PD: Focus group 3.docx - [ 31: 31]
PARTICIPANT 4: It was just a topic under a course not a full course on its own.
Quotation: 16 - PD: Focus group 3.docx - [ 32: 32]

PARTICIPANT 5: No teaching and learning program in forensic. It is not part of our

curriculum.
Quotation: 37 - PD: Focus group 3.docx - [ 37: 37]

PARTICIPANT 4: | agree we did not have enough training concerning forensic
radiography.

Code: Negative attitudes towards forensic radiography
Quotation: 9 - PD: Focus group 1.docx - [ 8: 8]

Participant 5; Radiographers and some of the radiologist need to show more interest on

forensic especially on the part of autopsy. | have seen a few of them showing interest
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and some of them vehemently oppose and come grudgingly.
Quotation: 33 - PD: Focus group 1l.docx - [ 4: 4]

Participant 1: but there has been delays between the time of the investigation and
reporting time. | think the long interface might be as a result of their reluctance to
perform these investigations.

Quotation: 34 - PD: Focus group 1l.docx - [ 5: 5]

Participant 2: Radiographers are always unwilling to come and perform x-rays on dead
bodies.
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