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Abstract

Introduction: Acute pain is a common reason for seeking emergency care in the prehospital and
emergency centre settings where pain prevalence ranges widely. Pain is a significant global health
problem which often goes unnoticed and is undermanaged. To this end, a project consisting of a
series of research studies aimed to develop an understanding of acute prehospital pain
assessment and management in South Africa was conducted to identify how best to improve this

field.

Methods: The project consisted of four distinct objectives to be investigated as separate but
interconnected studies. The first objective was answered through a secondary research
methodology (scoping review) to identify and map the body of evidence on acute prehospital
pain assessment and management in Africa. The remaining three objectives were answered using
primary research methods in studies conducted in the Western Cape, South Africa. Two
observational studies, (i) a cross-sectional online survey and (ii) a retrospective review,
respectively, aimed to describe (i) the knowledge, attitudes and practices regarding prehospital
acute pain assessment and management among emergency care providers and (ii) current
prehospital acute pain assessment and management practices in high acuity trauma patients. The
final study employed qualitative research methods using focus groups and content analysis to
explore and describe emergency care providers’ perspectives of acute pain assessment and

management as well as perceived barriers and facilitators to pain management.

Main results: In the scoping review, six publications on acute pain research in the African
prehospital setting were identified, indicative of the paucity and immaturity of this research area.
In the cross-sectional online survey, suboptimal levels of knowledge and attitudes regarding pain
(58.01%) were found among emergency care providers, with gaps in all aspects of pain knowledge
and attitudes of distrust in self-reported pain identified. The retrospective review recorded pain
scores were documented in only 18.1% of the high acuity trauma patients reviewed, while
moderate-to-severe pain (78.6%) was prevalent among those who had a pain score documented.
Less than 3% of all trauma patients, and less than 8% of those with moderate-to-severe pain
received analgesic medication, thus, suggesting less than ideal prehospital pain assessment and
management practices. In the final qualitative study, six focus groups and one interview were
conducted among 25 emergency care providers. Through content analysis five themes, namely:
assessing pain is difficult in this setting; many factors affect clinical reasoning some unique to this

(hostile) setting; basic and intermediate life support practitioners’ reality of prehospital pain care;



the emergency centre does not understand what we do, how we work, what it is like; and how

can we do better; emerged from the data.

Conclusion: Africa has a scarcity of prehospital pain research with current evidence mainly from
South Africa while knowledge of prehospital pain assessment and management in the Western
Cape, South Africa proved to be a significant gap. This gap appears to be underpinned by limited
educational focus, lack of pain prioritisation in emergency medical services (EMS) organisations,
lack of clear evidence-based prehospital pain clinical practice guidelines, and emergency care
providers’ indifference towards prehospital pain care. A joint approach from EMS organisations
and educational institutions, coupled with clinical practice guideline development, as well as
interdisciplinary collaboration between prehospital emergency care and emergency medicine,
are required. Further research must focus on developing the body of African prehospital pain

knowledge to inform clinical practice and advance quality prehospital pain care.
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CHAPTER 1: INTRODUCTION
1.1 Background

Pain is a significant global health problem (1,2). It affects any population and occurs secondary to
various causes, yet it often goes unnoticed and is invariably undermanaged (2,3). The
International Association for the Study of Pain (IASP) defines pain as “an unpleasant sensory and
emotional experience associated with actual or potential tissue damage or described in terms of
such damage” (4). Cohen et al. (5) proposed redefining pain in 2018 as “Pain is a mutually
recognisable somatic experience that reflects a person’s apprehension of threat to their bodily or
existential integrity”. Regardless of the complexities of defining pain, it is an unpleasant
experience which impacts emotions and thoughts, not always protective in purpose and the

cause not always observable (3).

Pain can be classified in several ways, for instance, as acute or chronic pain. Acute pain is
described as recent in onset and usually with a recognisable causal link to traumatic injuries such
as fractures or burns, acute disease processes like appendicitis (inflammatory), or childbirth (3,6).
Chronic pain continues beyond the healing phase of an injury or disease and frequently lacks an
identifiable cause (3,6). If unalleviated, acute pain may lead to the later development of chronic
pain (7) due to a prolonged stress response and possible irreversible nerve damage (8). Evidence
suggests that the severity of acute pain is associated with the risk for the development of chronic
pain (9). Pain can also be categorised according to the mechanism, namely nociceptive,
neuropathic and nociplastic pain (3). Nociceptive pain originates from actual or potential non-
neural tissue damage, has a protective purpose and is due, in part, to the stimulation of pain
receptors (nociceptors) (3,4,8). It can be visceral (involving organs) or somatic (involving muscles,
joints, bones and/or skin) in nature (4,8). In contrast, neuropathic pain originates from a lesion or
disease in the somatosensory system (part of the sensory nervous system involved in pain
perception, touch, pressure, position, movement, temperature, etc.) (3,4,8). Nociplastic pain is
defined as “pain that arises from altered nociception despite no clear evidence of actual or
threatened tissue damage causing the activation of peripheral nociceptors or evidence for disease
or lesion of the somatosensory system causing the pain” (10). Neither, neuropathic (nerve injury)

nor nociplastic pain (sensitisation of the nervous system) is protective in function.

The nociceptive pathway (Figure 1.1) consists of four complex processes, starting with
transduction which is the stimulation of nociceptors by a potentially noxious (harmful) trigger
(thermal, mechanical, or chemical stimuli) generating an action potential. The action potential is

transmitted (transmission) by nociceptive fibres (first-order nerves) to the spinal cord (second-
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order nerves) and the higher brain centres (thalamus, cortex, limbic system, brainstem) where
the perception of pain is generated (pain perception). The perception of pain include affective
(fear, anxiety, etc.), cognitive (meaning) and sensory (severity, location, and quality) components
which coincide with behavioural (movement, facial expressions, etc.) and physiological (stress
response) responses to pain (8). The final process, modulation, is whereby the nociceptive
impulse is either enhanced or inhibited (8,11). Pharmacological and non-pharmacological pain

management may influence any of these processes (8).

(2) TRANSMISSION '@ MODULATION

(1) TRANSDUCTION

Figure 1.1: Nociceptive pathway
(Source: https://basicmedicalkey.com/pain-3/)

Nociceptive stimuli activate the stress and inflammatory responses which may result in
hyperglycaemia, protein catabolism, hyperalgesia and fever (11). In addition, the sympathetic
nervous system is also triggered with nociceptive stimuli, leading to an increased heart rate (HR),
respiratory rate (RR), blood pressure (BP), oxygen demand, cardiac workload and decrease gastric
emptying and intestinal mobility and hypercoagulation (physiological responses) (7,11-13).
Unalleviated pain prolongs the stress response and suppresses the immune system leading to
poor wound healing, greater risk of infection and longer recovery times (7). Further, issues like
anxiety, hypoxia, hypo/hyperthermia, acidosis, and protracted immobilisation, among others,
may exacerbate the stress response (13). Pain is a multifaceted experience, influenced by various
individual aspects, including, beliefs, culture, support system, previous painful events, social
factors (family, work) and coping mechanisms (11,14). Pain decreases physical function and in

the long-term may result in depression and anxiety, difficulty with concentration and attention,
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impaired sleep and decrease in quality of life (9,11). Pain management, therefore, is an ethical
and human rights concern (7,15), and effective control thereof is an essential component of

quality emergency care (7).

Acute pain is a common reason for seeking emergency care both in the prehospital and
emergency centre (EC) settings. Pain prevalence in the emergency (EC (16—21) and prehospital
(22-31)) environment are reported to range widely (20-90%) while pain recognition, assessment
and management are broadly identified as being of poor quality and often inadequate in most
healthcare contexts (16,22,24,25,27). Prehospital emergency care (PEC) refers to the assessment,
stabilisation and transportation of ill or injured patients to hospital via road or air ambulance (32)
while an EC is an area in a hospital where ill and injured patients receive emergency care (33).

Patients can arrive by ambulance or public transportation.

To quantify and conceptualise pain and establish a foundation for pain management decision-
making, the assessment and regular re-assessment of pain are crucial. Various validated pain
assessment tools for adult and paediatric patients exist. Yet pain assessment can be extremely
challenging, influenced by patient factors like culture, gender, age, language, context, previous
experiences etc. (15). One-dimensional pain scales are typically used to measure the intensity of
acute pain and due to time and logistical constraints recommended for prehospital use while
multi-dimensional and neuropathic pain scales are employed to assess chronic pain (34,35). The
inability to communicate pain, due to a decreased level of consciousness (LOC) or cognitive
impairment, does not negate a patient from experiencing nociception or requiring pain relief (7).
The beliefs, attitudes and personal opinions of healthcare providers (HCPs) may influence pain
assessment and management, often negatively (24,36). Research indicates that HCPs largely
underestimate pain (15,24,37,38) with evidence predominantly from the nursing domain

suggesting this underestimation increases with experience (35,38).

Prehospital analgesia incorporates both pharmacological and non-pharmacological approaches,
best used in conjunction. Pharmacological pain management includes various analgesic agents
suitable for prehospital use (opioids, nitrous oxide (N,O), methoxyflurane, ketamine, etc.)
administered through several routes namely oral, inhaled, intravenous (IV), intraosseous (10),
intramuscular (IM) and/or intranasal (IN) (14). Non-pharmacological pain interventions in the
prehospital setting may include effective communication with patients and interventions like
splinting fractures, applying burn dressings, allowing the patient to assume a position of comfort,

distraction, etc.



In the EC, pain management is frequently delayed therefore prioritizing prehospital analgesia
before handover may result in a significant reduction in time to administration (39,40), easing
suffering and anxiety, and decreasing or minimising the harmful effects of acute pain. Effective
pain control helps facilitate further diagnostic and treatment processes, both in the prehospital
and in-hospital settings. Prehospital analgesia is also associated will an increased likelihood of

faster subsequent EC analgesia (39,41).

Seeing as pain is the subject of ongoing scientific and clinical research to refine and expand its
understanding, the available literature was pragmatically interpreted and presented to develop

a framework for the proposed research.
1.2 Research context

1.2.1  Prehospital education and training in South Africa

Emergency medical services (EMS) systems around the world are diverse and emergency care
providers practice with different protocols/guidelines, medications, scopes of practice and
standard operating procedures. Additionally, training and education of prehospital practitioners
differ significantly between countries. Historically, South African prehospital education and
training occurred in a short course format, qualifying practitioners with a Basic Ambulance
Assistant (BAA), Ambulance Emergency Assistant (AEA) and Critical Care Assistant (CCA)
paramedic qualification. With the addition of each qualification, practitioners gained skills and
practice according to a broader scope with licencing to use more medication. In more recent
times, tertiary level qualifications [National Diploma in Emergency Medical Care (NDEMC),
Emergency Care Technician (ECT) and Bachelor of Technology or Bachelor degree in Emergency
Medical Care (Emergency Care Practitioner (ECP)] became available, with additional scopes of
practice as well as allowing access to further education (Table 1.1) (42,43). The 2017 National
Emergency Care Education and Training (NECET) policy aimed to align prehospital education in
South Africa (SA) with the national education and training needs of the Department of Health as
well as with existing education legislation, in effect to facilitate “professionalisation”. Accordingly,
current emergency care education and training are being replaced with a three-tiered

undergraduate framework (Table 1.2) (42—-44).
1.2.2  Pain assessment and management in the South African prehospital setting

South African prehospital protocols have only recently recommended specific pain assessment
tools and made recommendations for pain assessment. In 2018, the Professional Board of
Emergency Care (PBEC) of the Health Professions Council of South Africa (HPCSA) published the

South African EMS Clinical Practice Guidelines (CPGs) (45) which included recommendations for
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the assessment and management of pain. The CPG made specific recommendations for pain
assessment: “an age-appropriate pain assessment tool should be used as part of general patient
care”, and “pain should be reassessed every 5 minutes after the administration of analgesia”. “All

trauma patients should be deemed candidates for analgesia and the pain relief expectations of

women in labour should be met” (45).

Table 1.1: Current South African emergency care education and training (43)

Paramedic (ANT® register)

Emergency Care
Technician (ECT register)

Emergency Care
Practitioner (ECP register)

Advanced Life
Support (ALS)

HPCSA Registration Level of Course Type and
Course Name .
Category Emergency Care Duration
Basic Ambulance Assistant | Basic Life Support | Basic Ambulance Assistant 4-6 week
(BAA register) (BLS) (BAA) short course
Ambulance Emergency Intermediate Life Ambulance Emergency 3-month
Assistant (ANA register) Support (ILS) Assistant (AEA) short course
Critical Care Assistant 9-month

(CCA) short course
National Diploma: EMC® _‘_
(NDEMC) 3-year qualification

Diploma Emergency Care

2-year qualification

Bachelor of Tech ¢ EMC®

1-year postgraduate
qualification
(After NDEMC)

Bachelor Degree EMC®

4-year qualification

Footnote:  Ambulans Nood Tegnikus, ® Emergency Medical Care, ¢Bachelors of Technologiae

In terms of pain management, in the past, BAA and AEA qualified practitioners, only had the
inhaled analgesic agent, Entonox® (50% N,O + 50% O,) on their scope of practice while ECTs and
paramedics (ANT register) had the addition of IV morphine and ECPs ketamine (IV & IN). The 2018
CPGs, with approval from the South African Health Products Regulatory Authority, will add the
inhaled analgesic agent, penthroxyflurane (or methoxyflurane), to the scope of all qualifications,
ketamine to the scope of the ANT registered practitioners and fentanyl (IV and IN) and
paracetamol (oral and IV) as well as oral nonsteroidal anti-inflammatory drugs (NSAIDs) to the
scope of ANT and ECP registered practitioners. The addition of these medications, all extensively
used in the prehospital setting worldwide, may alleviate some of the gaps in the current
prehospital analgesic formulary. Unfortunately, for no clear reasons, Entonox® is frequently
unavailable thus limiting the pain management capacity of predominantly lower qualified

practitioners, the majority of the workforce (43).

Table 1.2: Emergency Care Qualifications (Undergraduate) framework (42,43)

Qualification NQF? level Duration Designation
Higher Certificate in Emergency Care 5 1-year ECA®
Diploma in Emergency Care 6 2-years ECTC
Bachelor in Emergency Medical Care (BEMC) 8 4-years ECP¢
Footnote: @ National Qualifications Framework, ® Emergency Care Assistant, ¢ Emergency Care Technician, ¢ Emergency Care
Practitioner
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1.3 Research Rationale

Although there is a wealth of knowledge on the topic of prehospital pain care in high-resource
settings (HRS) (7-16,27-33) truly little is known about acute pain assessment and management in
the prehospital setting in low-resource settings (LRS), particularly in the African context. This
research will allow for the development of an understanding of acute pain assessment and
management knowledge and practices in the prehospital setting, in the Western Cape (WC), SA.
Current research evidence will be encapsulated and gaps within the existing literature, in the
African prehospital setting, identified. Additionally, the research will aim to identify obstacles and
facilitators of acute pain assessment and management in the prehospital setting, in the WC, SA.
The outcomes will be aligned to make recommendations for further research and improving

prehospital pain care in the WC and to other similar settings.
1.4 Research questions, aim and objectives
1.4.1  Research questions

e What are the current body of evidence related to acute pain assessment and management

in the African prehospital setting?

e What are the knowledge, attitudes and practices regarding acute pain assessment and

management among emergency care providers in the WC, SA?

e What is the prevalence of acute pain in the prehospital setting in the WC, SA and how is it

assessed and managed by emergency care providers?

e What are emergency care providers' perspectives (viewpoints and experiences) of pain
assessment and management in the prehospital setting, in the WC, SA and what are the

perceived barriers and facilitators?
1.4.2  Research aim

The overall aim of the research project is to develop an in-depth understanding of acute pain
assessment and management in the prehospital setting in the WC, SA and to make

recommendations for improvement initiatives.
1.4.3  Objectives

e Toidentify and map the body of evidence related to acute pain assessment and management

in the prehospital setting (Scoping Review).
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e To describe the knowledge, attitudes, and practices of emergency care providers in relation
to acute pain assessment and management in the prehospital setting, in the WC, SA

(Knowledge, Attitudes and Practices (KAP) survey).

e To review and describe current prehospital acute pain assessment and management

practices among emergency care providers in the WC, SA (Retrospective Review).

e To explore and describe emergency care providers’ perspectives of acute pain assessment
and management and perceived barriers and facilitators of pain assessment and

management in the prehospital setting, in the WC, SA (Qualitative study).

The four distinct objectives, to be investigated as separate but interconnected studies, propose
to create an understanding of prehospital pain care in the South African prehospital setting in
terms of the significance of the problem, depth of knowledge and attitudes among practitioners,

scarcity of research and the challenges that practitioners face daily.
1.5 Ethical clearance and permission to conduct research

The study received ethical approval from the University of Cape Town (UCT), Faculty of Health
Sciences, Human Research Ethics Committee (HREC) (Ref: 220/2017) (Appendix 1: Approval letter

and annual renewals).
Additionally, the project received permission to conduct research from the:

e Western Cape Government, Department of Health (WC_2017RP54_569) (Appendix 2:
Approval letters from Strategy and Health Support and Western Cape Emergency Medical
Services (WCEMS));

e Research Operations Committee of a private ambulance service in SA requiring anonymity

(UNIV-2018-0039) (Appendix 3);
e ER 24 Research Committee (08/2018) (Appendix 4).

The relevant research outputs will be disseminated to the institutions involved in the
investigation. In addition, research results will be submitted for poster presentation at national

and international conferences.
1.6 Reporting structure

Each of the four objectives were investigated as individual but interconnected studies and are
presented in chapters three to six. Each chapter includes declarations from the author and co-

authors, a peer-reviewed journal article followed by a discussion of additional methods, results

13



and limitations around the individual studies not included in the published article. Where
applicable, supplementary, and relevant material, are added as appendices. The final chapter of
the thesis, Chapter 7, aims to link together the findings of all four articles and draw together

conclusions and recommendations for implementation and further research.
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CHAPTER 2: LITERATURE REVIEW
2.1 Obijectives of the Literature Review

The focus of this literature review is to identify relevant evidence on the research topic, acute
prehospital pain assessment and management, permitting an introduction into existing literature
from both an African and global perspective, providing a wide-ranging knowledge base and
contextualising the current project in relation to existing literature. The literature review aims to
summarise and critically analyse pain research under the themes; acute pain epidemiology
(prehospital and hospitalised patients), pain assessment, barriers and enablers of prehospital
acute pain care, disparities in prehospital pain care, prehospital (non-pharmacological and
pharmacological) pain management, the impact of pain education and continuous quality
improvement (CQl) programmes, knowledge and attitudes regarding pain as well as the patient’s
perspective of prehospital pain care. It is expected that results from this research project may be
comparable to global scientific knowledge in certain areas like prehospital pain prevalence and
less so in others, for instance, barriers and enablers to prehospital pain care. However, it will be
valuable in terms of understanding and improving the quality of prehospital pain care for SA

communities.
2.2 Literature review search strategy

PubMed, ScienceDirect and Google Scholar were searched for articles relevant to the research
topic using numerous search strategies by means of free text search terms (Table 2.1) and
variations thereof in February 2019. Search strategies were developed through using keywords,
terms and phrases identified from the research questions and refined during the search process.
Searches were updated from December 2019 through to 29 February 2020 and included no
limitations/filters. The researcher was responsible for making decisions regarding the inclusion of
publications. Most included articles were sourced from, but not limited to professional journals.
In addition, articles identified through further reading, collaboration and the compilation of the
research thesis and articles, deemed relevant to acute prehospital pain assessment and

management were included in the literature review.
2.3 Epidemiology of acute pain

This section of the literature review describes and explores the epidemiological characteristics of
acute pain including prevalence, aetiology, pain assessment practices, pain severity,

pharmacological and non-pharmacological pain management practices as well as the efficacy of
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pain management in hospitalised including EC, and prehospital patients. Moreover, acute pain in

LRS will be deliberated.

Table 2.1: Search terms per literature review topics

Topics Search terms
- acute pain AND prevalence AND (emergency department OR emergency
room)
) - acute Pain AND prevalence AND (prehospital OR ambulance OR out of
Acute pain prevalence hospital)

- acute pain AND prevalence AND (prehospital OR out of hospital OR
paramedic OR ambulance OR emergency medical services)

- acute pain AND emergency AND (pain assessment OR pain intensity OR
pain score OR pain scale OR pain rating)

Pain assessment

Barriers / enablers / - barriers AND enablers AND prehospital AND analgesia

attitudes - attitudes OR perspective OR perceptions AND prehospital AND acute pain
- R AND h ital AND i

Disparities gender OR sex prehospita acute pain

- age AND prehospital AND acute pain
- patient perception OR patient satisfaction AND prehospital AND acute

Patient perception

pain
- acute pain AND prehospital OR ambulance OR out of hospital AND inhaled
analgesia
- acute pain AND prehospital OR ambulance OR out of hospital AND nitrous
oxide
- acute pain AND prehospital OR ambulance OR out of hospital AND
Pharmacological pain methoxyflurane OR penthrox
management - acute pain AND prehospital OR ambulance OR out of hospital AND

fentanyl OR morphine
- acute pain AND prehospital OR ambulance OR out of hospital AND

ketamine
- acute pain AND prehospital OR ambulance OR out of hospital AND
paracetamol
Non-pharmacological - acute pain AND prehospital OR ambulance OR out of hospital AND non-
pain management pharmacological

2.3.1  Epidemiology of acute pain in EC and/or hospitalised patients

For this topic, studies from North America (16,20,49) and Europe (17,18,21) were identified
which included both adults and paediatrics. For the studies conducted in North America, Cordell
etal. 2002 (20) reported in a chart review that of all 1689 EC visits (over 7-days), 61.2% of patients
had a complaint of pain recorded and a further 4.7% underwent a painful procedure. Taylor et al.
2008 (49) found in a cross-sectional study that of the hospitalised (surgical and medical) children
(n=241) interviewed, 77% had pain on admission, 23% had moderate-to-severe pain at the time
of the interview and 64% had moderate-to-severe pain sometime in the preceding 24 hours. Of
the children who experienced pain on admission, 42% received pain relief, 25% regular analgesia
and 33% sporadic analgesia. About 23% of children were likely to have had chronic pain. The pain
management index calculated for children in the preceding 24 hours suggested pain was

undermanaged in 47.3% of children. Todd et al. 2007 (16), on the other hand, assessed 842 EC
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patients (=8 years) with moderate-to-severe pain (numerical rating scale (NRS) >3) as chief
complaint in a cohort study. For 34% of patients, the pain severity remained unchanged, for 7%
pain severity increased during their stay and only 50% of patients experienced a clinically
meaningful 2-point or more reduction in pain severity. Of the 84% of patients with moderate-to-

severe pain expressing a desire for pain relief only 70% received analgesia.

Trauma (£32%) was the most common pain aetiology reported by Todd et al. 2007 (16) and
Cordell et al. 2002 (20), with back/neck pain, abdominal pain, headache, infections, non-cardiac
chest pain and unknown, being additional causes reported by Todd et al. 2007 (16). In
hospitalised children, Taylor et al. 2008 (49) found that surgical patients were more likely to have
pain assessed and managed than medical patients. The authors further suggested that possible
causes for poor pain management included: poor pain assessment documentation, a lack of pain
assessment knowledge, and the duration and efficiency of medication. On the part of HCPs, lack
of knowledge and understanding of patients and family members in terms of pain relief
expectations, attitudes and beliefs about opioids and cultural barriers were further suggested as

possible causes for poor pain management (49).

Relevant European studies included publications from the Netherlands (17) and Italy (18,21).
These studies all reported a high prevalence of pain with moderate to severe pain and poor pain
management common. Berben et al. 2008 (17) conducted a prospective descriptive study on 450
stable trauma [>16 years, glascow coma score (GCS) 213] patients admitted to Dutch ECs. On
admission, 91% of trauma cases reported pain and 86% still had pain on discharge. The mean
pain score (NRS) on admission was 5.9 and 5 at discharge. Most (91%) patients reported
extremities as the pain location. An observational study by Mura et al. 2017 (18) assessed adult
patients (218 years) visiting an Italian EC. Of the 732 patients with pain at triage, 61.4% reported
severe pain (NRS 7-10), 30.5% moderate pain (NRS 4-6) and 8.20% mild pain (NRS 1-3). The
aetiology of pain was secondary to trauma in 40.4%, urological diseases in 13.5%, abdominal pain
in 13.4% and musculoskeletal (non-traumatic) pain in 7.1% of patients. These four causes were
also associated with higher pain scores. Damico et al. 2018 (21) found in a multicentre cross-
sectional study, a 38% pain prevalence among patients admitted to the intensive care unit (ICU),
nursing home, orthopaedic, medical and surgical units in Italian hospitals. This prevalence among
hospitalised patients was deemed high. Severe pain was recorded in 21.3% of patients with
women at higher risk for severe pain (RR=1.73). Compared to other causes of pain, trauma was

the foremost aetiology.
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Two of these studies (17,18) reported poor pharmacological pain management. Berben et al.
2008 (17) found that only 19% (n=83) of patients received opioids, paracetamol, NSAIDs or
benzodiazepines to manage pain while the efficacy of pain relief was poor. Non-pharmacological
pain management (bandage, splints etc.) was performed in 63% of patients however during this
treatment, two-thirds of patients experienced an increase in pain (17). Of the 684 patients
assessed by Mura et al. 2017 (18), 32.5% received non-opioid analgesics or an opioid (4%) with
22% receiving a second dose of analgesia. The reduction in pain score after pharmacological
management was 3.97 for males and 4.39 for females. Damico et al. (21) reported that 83.2%
(n=223) of patients with pain received treatment primarily with paracetamol. Pain management
was received within 30 minutes of determining the presence of pain and 31.6% (18/57) of wards

had pain management protocols.

Gregory and McGowan’s 2016 systematic review (19) incorporated 14 English language
publications conducted in HRS from 1990 to 2013. They reported a pain prevalence among
hospitalised patients between 37.7% and 84% with severe pain in between 7% and 36%. Further,
pain was found to be more prevalent in the surgical wards (48-78%) compared to the medical
wards (30.0-55.6%). The variations in the study results may be attributed to the fact that since
there is no validated pain prevalence survey tool, included studies used different instruments.
Further, the survey response rate could have been affected by the method of survey completion
(face-to-face versus self-completed) and the clinical condition of the patients participating in the

survey. Most studies excluded patients with cognitive impairment.

Many studies in this section concluded that pain, including moderate-to-severe pain in
hospitalised patients, was prevalent (17-20,49), poorly recognised and assessed, as well as
undermanaged (16-18,49). Trauma was the most frequent aetiology of pain (16,18,20,21) while
surgical patients were more likely to have pain assessed, suffer severe pain and receive pain
management (19,49). It must be noted that the pain prevalence ranged widely across studies.
One would expect the prevalence of pain in an EC setting to be higher than that of patients
admitted to hospital and therefore under treatment and continuous observation. Further, the
prevalence reported in studies including only trauma versus all patients is also likely to be higher
as trauma is reported to be the most frequent pain aetiology. Variation in pain prevalence may
be affected by institutional culture, pain prioritisation and treatment guidelines. Staff attitude,
workload, lack of knowledge, fallacies about pain, underassessment, challenges with assessing
pain, the belief that patients overstate pain, patients refusing to report pain or to receive

medication, communication barriers between HCPs, and the lack of pain management knowledge
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are all possible reasons for the poor pain management described by the three European papers
(17,18,21). It was further recommended that pain education should not be the only intervention
utilised in an attempt to improve pain practice (21). The study designs were almost exclusively

observational, constituting lower-level evidence, yet aptly conducted.
2.3.2  Epidemiology of acute pain in prehospital patients

A range of studies reporting epidemiological characteristic of acute pain in the prehospital setting
were identified from the United States of America (USA) (23,40,41,50), Europe (22,25-30,51) and
Australia (31,52). A chart review by Mclean et al. 2002 (23) reported that in 1999, 14% of all
patients in the USA arrived at EC by ambulance. The study used the National Hospital Ambulatory
Medical Care Survey data sourced from the National Centre of Health Statistics public use
database for the period 1999 to 2000. Most (90%) patients were >18 years. Of these, 14% had
mild pain and 20% moderate-to-severe pain (at hospital) however <50% had pain information
collected in the prehospital setting. For patients with moderate-to-severe pain arriving by
ambulance, trauma (27%) was the most common aetiology followed by musculoskeletal (non-
trauma) pain and chest pain. Of the patients who received narcotic analgesics, 21% had pain

information recorded while 13% had none documented.

Infinger and Studnek 2014 (50) reported in a retrospective review that 43.33% (487/1124) of
adult patients, transported by an EMS system in North Carolina, USA, who sustained an injury
secondary to a fall had an initial pain score recorded with only 8.18% (n=92) receiving pain
medication. For these fall victims, the most common injury location was extremities (n=57,
61.96%) (50). Abbuhl and Reed 2009 (40) reviewed data of adult patients with isolated extremity
trauma transported by ambulance to a trauma centre in New York. Of the 706 patients, 104
(14.7%) patients met the inclusion criteria [>18 years, painful isolated extremity injury, receive
analgesia by EMS or at EC] of which 12.5% (n=13) received analgesia prehospitally and the
remaining 87.5% (n=91) at hospital. For the group receiving prehospital analgesia, the mean time
to administration was 23.5 minutes while for the in-hospital group the mean time was 113.6
minutes. These findings are supported by the 2006 literature review by Hennes and Kim (41)
which found adult and paediatric studies reporting a shorter mean time to analgesia if
administered in the prehospital setting compared to the EC, thus suggesting prehospital analgesia

ensures earlier pain relief while EC administration is associated with delays.

Studies from Europe: Italy (29), France (22,26), the Netherlands (30), Ireland (25), Denmark
(28,51) and Switzerland (27) were incorporated. The Italian study (questionnaire) found that two-

thirds (£66.6%) of the 383 cases reported acute pain with 41.75% reporting moderate-to-
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unbearable pain. Of the ambulance services involved, 11.5% had no opioids while 10.6% were
without any analgesic agents. Trauma (36.8%) was the aetiology most commonly associated with
pain (29). The two French studies, were both prospective cohort studies, one among adults (16
years) and the other paediatrics (<15 years) (22,26). In France, EMS includes mobile units staffed
by emergency physicians and mobile intensive care units staffed by a physician, ICU anaesthetist
and trained ambulance practitioner. The overall acute self-reported pain prevalence among 2279
adult patients was 42%, with 64% of these having intense to severe pain and 40% severe pain.
Multivariate analysis indicated that the factors most associated with acute pain were trauma (OR
2.9) and patients aged >75 years (Odds ratio (OR) 2.2). Factors associated with more severe pain
were trauma-related (OR 2.2) and cardiac-related (OR 1.6) pain. Of the acute pain patients
transported, 73% received analgesia while 51% experienced pain relief. Forty-four percent
received paracetamol and 29% morphine which was mainly administered for trauma. Pain relief
was less common in trauma cases and obstetric emergencies (22). For the paediatric cohort
(n=258), 37% of patients presented with acute pain of which 67% had intense to severe pain.
Children with the capacity to communicate, self-reported pain while preverbal children were
assessed by the crew. Children with head injuries, coma, epilepsy etc. could not be evaluated for
pain. Trauma was the most common cause of pain (34%) followed by neurological disorders,
respiratory disorders, and others. Of the 96 children experiencing pain, 92% received analgesia
at least once. Paracetamol (45%), morphine (39%), N2O (50%) (39%) and nalbuphine (18%) were
administered while some children (41%) received 2 or more drugs. Both studies were limited by

missing data and the inability to generalise findings to rural areas (26).

In a Dutch study, Berben et al. 2011 (30) retrospectively reviewed (n=1407) adult patients (=16
years) with recent (<1hour) trauma managed by EMS. Patients unable to report pain verbally,
attempted suicide or nearly drowned were excluded. Pain was present in 70% of trauma cases
with 2% reporting no pain and pain information missing for 28%. NRS score was recorded in 31%
of patients of which 75% reported a score >4. Five patients refused pharmacological pain
management and 42% (n=410) of trauma patients with pain received analgesia. Fentanyl (82%),
N,O (50%) (9%) and ketamine (9%) were administered. Cleaning and dressing wounds and
splinting or immobilizing were the most frequent non-pharmacological management provided
(30). Murphy et al. 2016 (25) included 6371 Irish paediatric (<16 years) patients transported by
ambulance in their study, of which 41.4% had pain documented. The aetiology of pain was trauma
in 78%, non-traumatic in 20% and not documented in 2% of cases. Pain assessment was
documented in 32% of cases, with 11.4% assigned a score of 0 despite complaining of pain and

71% complaining of moderate-to-severe pain. At EC triage, 54% complained of pain (median
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score 4) of which 60% reported moderate-to-severe pain. Only 26% of patients received

analgesia, 73% receiving one agent and 27% receiving two or more agents.

Hebsgaard et al. 2016 (51) and Friesgaard et al. 2018 (28) reviewed the clinical data of patients
transported by Danish ambulances. Hebsgaard et al. (51) included 985 trauma cases, 55.3%
experienced mild and 17.1% severe pain, while pain assessment was not recorded in 30 cases.
Opioids or ketamine were administered to 18.2% of trauma patients with 7.5% experiencing mild
pain and 82.1% severe pain. Further, analgesia administration, intubation, severe trauma, a
greater amount of analgesia and the need for more >1 analgesic agent were associated with
severe pain (51). Friesgaard et al. (28), on the other hand, included all 41 241 acute cases
transported by ambulance of which 27.7% suffered moderate-to-severe pain (10.3% severe pain)
while 40.1% had mild to no pain and 32.2% had no pain information recorded. Of all patient
encounters, 7.9% received IV fentanyl with 88.1% of these suffering moderate-to-severe pain. Of
the patients with moderate-to-severe pain, 30.1% had a traumatic aetiology. Of these patients,
59.6% had moderate pain with 10% receiving fentanyl, and 40.4% had severe pain with 28.9%

receiving fentanyl (28).

A Swiss study by Albrecht et al. 2013 (27) reviewed patient care reports (PCRs) of trauma (non-
intubated, >16 years, GCS>13 and NRS >3) patients transported by helicopter and treated by
physicians. Of the 1202 patients included, 67% experienced moderate-to-severe pain. Of all
patients, 84% received analgesia while 61% (n=620) achieved pain relief. Fentanyl (82%) and
ketamine (5%) was administered to those receiving analgesia. For the study population, the mean
NRS was 6.9 (SD 1.9) and an average pain reduction of 3.5 reported. Polytrauma was present in

50% of cases and extremities were the most affected body area.

Both Australian studies were observational in nature (31,52). Jennings et al. 2011 (31) found a
pain prevalence of 34.5% (108 853/315 273). Trauma was the aetiology in 41% of patients,
medical in 39% and cardiac in 17%. Forty-one percent of patients achieved a clinically significant
(23) reduction in pain while in EMS care. Prehospital analgesia was administered to 51% of
patients with pain of which 20.3% received an opioid. Pharmacological agents available were
morphine, fentanyl, glyceryl trinitrate and methoxyflurane. Simpson et al. 2013 (52), investigated
prehospital pain management in older patients (n=333) with a suspected fracture due to a fall.
Morphine (63%) was the most common analgesia administered (alone or in combination)
followed by methoxyflurane (39%) and fentanyl (17%). Oral analgesia was uncommon. Of the
patients (n=173) with an initial and final pain score recorded, 62% had a clinically significant pain

reduction and 84% of those with moderate-to-severe pain received analgesia.
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Similar to the hospital findings, acute pain and moderate-to-severe pain is prevalent (22,23,27-
30,51,52) and mostly associated with trauma (22,23,25,26,28,29,31). Although prehospital
analgesia appears to decrease the time to administration compared to EC analgesia (40,41), pain
management in the prehospital setting, in terms of the proportion of patients with pain assessed
and analgesia administered, appears to be poorer (22,23,25,27-30,51) than in the hospital
setting. Pain management (<30%) was particularly poor in the USA, Irish and Danish studies
(25,28,40,50,51). The Dutch study (30) (paramedics) fared better with 42% of patients receiving
pain management while in the French and Swiss (22,26,27) studies with physician facilitated
analgesia, more than 70% of patients received pain management. Limited studies reported the
efficacy of pain relief in terms of clinically significant pain reductions. The pharmacological agents

most used were morphine, fentanyl and methoxyflurane.

All studies in this section were observational. Common limitations of studies were the exclusion
of patients with decreased LOC and those vulnerable to pain due to difficulties with pain
assessment. Murphy et al. (25) proposed that barriers to pain management may include
occasional exposure to paediatrics, lack of education and training as well as CPG restrictions in
terms of pain assessment tools appropriate for preverbal children and limited medication options
for distressed paediatrics. In addition, Albrecht et al. 2013 (27) stated that continuous, quick
feedback to practitioners may be a good education tool and reduce variation in pain

management.
2.3.3  Acute pain and pain epidemiology in low-resource settings

Access to morphine and other controlled medication for pain relief in LRS remains a significant
healthcare issue. It is thought that 83% of the global population and 800 000 trauma victims
annually have little to no access to acute pain management, and these victims are mostly in LRS
(53,54). In most African countries with the exception of South Africa (10.93 mg), the 2010
consumption of morphine was less than 1mg per capita (55). Acute pain from trauma, surgical
conditions and childbirth are prevalent in these countries and are frequently under or untreated
(54,56) creating a low patient expectation for pain relief (57). This is reinforced by HCPs attitudes
and lack of knowledge, practitioners not offering analgesia, not prioritising pain relief and cultural
factors (53-55,57). Although the barriers to pain management in HRS versus LRS may be similar,
these obstacles are compounded by resource constraints like the lack of opioid analgesics,
insufficient staff, lack of pain education, healthcare funds and opiophobia (concerns about
addiction and adverse effects) as well as poor government policies and priorities and poorly

developed healthcare systems in LRS (53-56,58,59). Quality pain research and research capacity
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building in African countries has been encouraged to enhance the contribution to the field of

study from this region (60).

Limited studies relevant to acute pain assessment and management in the emergency setting in
Africa and SA could be identified. In-hospital studies echoed the findings of publications from HRS
indicating moderate-to-severe pain to be prevalent (61,62), pain being less than optimally
managed (61-63) and commonly related to trauma (61-63). Both, Dilunga et al. 2018 (61)
(conducted in Tanzania) and Awolola et al. 2015 (62) (conducted in SA) reported that a high
proportion (>90%) of patients had some form of pain assessment in the EC. The study by Thiadens
etal. 2011 (63), which reviewed children (<13years) admitted to the Red Cross Children’s Hospital
trauma unit in Cape Town, SA, further questioned the appropriateness of the pain assessment
tools for the setting and the low NRS allocated by foreign researchers suggesting that different

pain expression by Western compared to African children may be a possible explanation.

A Central African study found that EC nurses had no official pain education, were incapable of
properly performing a pain assessment, reported hesitance to administer morphine and some
were influenced by cultural factors. Also, in this setting, patients with severe pain waited longer
than those with less pain for analgesia (64). Thiadens et al. 2011 (63), further reported that some
nurses believed receiving analgesia shows weakness while others were hesitant to administer
opioids due to addiction concerns. Several African studies have found unfavourable attitudes and

suboptimal knowledge about pain among nurses and other HCPs (65—70).

The SA prehospital pain studies by Matthew et al. 2017 (71), Vincent-Lambert and De Kock 2015
(72) and Mulder 2012 (73) were reviewed. Matthew et al. 2017 (71) found that for 49% of
patients receiving analgesia by ALS paramedics in Cape Town, SA the pain aetiology was trauma.
Most of the 530 patients (70%) received IV morphine while only 21% had a pain score (NRS)
recorded and 6% had a second pain score recorded. Vincent-Lambert and De Kock 2015 (72)
found that paramedics were unduly cautious of adverse events due to morphine administration.
The authors stated that the failure to administer appropriate dosages may result in delayed pain
relief and that new protocols are needed to provide clearer recommendations for prehospital
analgesia. Mulder 2012 (73) stated that to initiate prehospital analgesia practitioners require a
comprehensive image instead of a single factor. Internal factors like practitioner perceptions and
external factors like mechanism of injury as well as the required intervention influence pain

management decision-making.

Though the evidence from HRS seem adequate to conclude that prehospital pain assessment and

management practices are insufficient, the data for LRS are extremely limited to make precise
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inferences. Even so, it may be safe to assume the pain assessment and management practices in
LRS are likely worse than in HRS. In this light, resources in HRS may be better utilised in quality
improvement initiatives while in LRS a dual approach with further research and quality

improvement initiatives will likely be advisable and informative.
2.4 Acute pain assessment in the prehospital setting

This section will review the literature comparing different pain assessment tools used in the
prehospital or EC settings as well the literature making recommendations related to prehospital
pain assessment. One-dimensional pain scales are commonly used in the prehospital setting. As
mentioned these pain scales only measure pain intensity while multi-dimensional scales, in
addition to pain intensity, also measure the nature, location and emotional impact of pain (74).
Multi-dimensional pain scales are time-consuming and complex thus regarded as not generally
appropriate for prehospital use. For alert adults and older paediatrics, self-report (one-
dimensional) scales like the NRS (Figure 2.1), VRS (Table 2.2) or Visual Analog Scale (VAS) (Figure
2.1) are useful (35,75-77). For younger children, infants and neonates, tools incorporating
behavioural variables as in observational scales or scales incorporating both behavioural and
physiological variables, are beneficial (35,78). Scales with behavioural variables may also be

utilised in patients with altered mental status or cognitive impairment (14,74).
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0 1 2 3 4 5 6 7 8 9 10

No pain NRS Worst
possible pain

No pain VAS Pain as bad as it
could possibly be

Figure 2.1: Numerical Rating Scale (NRS) and Visual Analog Scale (VAS)

(Reproduced from https://rebelem.com/rebel-cast-episode-49-pediatric-pain-management-pearls-with-
sebrina-perkins/visual-analog-scale/)

Two systematic reviews (75,76) evaluated studies comparing one-dimensional pain tools.
Hjermstad et al. 2011 (75) examined [54] studies comparing pain scales in adult postoperative,
EC, ICU, cancer, rheumatoid arthritis, and elderly patients while Karcioglu et al. 2018 (76) included
19 randomised control trials (RCTs) comparing pain scales in adults (postoperative, EC,
prehospital, nursing home and labour wards) to evaluate compliance, usability and superiority in
clinical use. In Hjermstad et al. (75), 11 studies considered the NRS to be superior mainly due to

compliance and easy use, yet, some studies indicated that it is more applicable to certain
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subgroups of patients. Due to the ease of use and appropriateness for various age groups, seven
studies endorsed the VRS, though the recommendations were dependent on pain aetiology. The
VAS was endorsed by four studies, with the VRS and VAS found equally dependable in clinical use.
Although the studies found these pain scales effective to assess pain intensity, the more
imperative factor may instead be to select the correct scale for the situation (standardisation,
interpretation, administration, etc.). Karcioglu et al. (76) found all three pain scales (NRS, VRS,
VAS) to be valid, reliable and suitable for clinical use with good correlation between scales. The
VAS has shown some practical difficulties in vulnerable populations (elderly or cognitive impaired)
for whom the VRS appears to be more appropriate. Even though pain scales assess pain intensity,

clinical judgement and interpretation are still required.

Table 2.2: Verbal Rating Scale (VRS)

Pain score Choose the word best-describing pain
0 No pain (None)
1 Mild pain
2 Moderate pain
3 Severe pain

Bahreini et al. 2015 (79) found a strong correlation (p<0.001) between the Verbal Numerical
Rating Scale (VNRS), VAS and Colour Analog Scale for the assessment of acute traumatic and non-
traumatic pain in adults in the emergency setting and suggest that these scales can be used
interchangeably. Géransson et al. 2015 (80) compared the VAS and NRS for assessing pain in
adults visiting a Swedish EC. Here, a strong correlation was also found, yet patients found the NRS
easier to use compared to the VAS. Hence, it was suggested that the NRS might be superior to
the VAS. Likewise, Bijur et al. (81) found a strong correlation between VAS and NRS in adult EC

patients, in addition, it was suggested that the scales can be used interchangeably.

An observational study by Ismail et al. 2015 (82) conducted in Malaysia among adult patients with
pain transported by ambulance found that since it was quicker to perform and, required no
additional tools or motor skills, paramedics (54%) and patients (53%) preferred the VNRS. The
interrater reliability (kappa) for pain measurement using the VNRS and VAS on-scene and on
arrival at hospital was substantial (0.61-0.80) (83), leading to the conclusion that the scales
perform equally. In contrast to Bahreini et al. (79), the authors stated that the VNRS and VAS
should not be used interchangeably. Luger et al. 2003 (37) compared the pain rating of
emergency care providers at three time points during the prehospital encounter and found
physicians, ambulance technicians and ambulance drivers, all underestimating pain and severe

pain.

25



The literature review by Jennings et al. 2009 (35) suggested that for a pain assessment tool to be
suitable and applicable to the prehospital setting, it must be quick to assess, not require
equipment to record, be reproducible and have good interpersonal and intrapersonal reliability.
At the time, the VNRS was found to be most applicable in adults, and the Faces Pain Scale (FPS)
or Oucher scale suited for paediatrics older than 5 years or 3 years, respectively. An EMS clinical
note review also suggested that the VRS and NRS were reasonable for pain assessment in patients
>13 years (77) while another review article stated that the NRS, VRS, VAS, and Faces Pain Scale-
Revised (FPS-R) (Figure 2.2) are the most commonly used scales in the clinical and research

environment (78).

0 2 4 6 8 10

Figure 2.2: Faces Pain Scale-Revised (FPS-R)
(Reproduced from:https://www.iasp-pain.org/Education/Content.aspx?ltemNumber=1519)

Further evidence supports the use of behavioural and physiological variables to assess pain in
infants. The FLACC (Face, Legs, Activity, Cry and Consolability) Scale (Table 2.3) or Children's
Hospital of Eastern Ontario Pain Scale (CHEOPS) (Table 2.4) are observational scales commonly
used in young children (78). Shavit et al. 2008 (84), however, suggest that observational scales

should not be used in paediatrics >3 years as these underrate children’s pain perception.

Table 2.3: FLACC (Face, Legs, Activity, Cry and Consolability) Scale

Variables 0 1 2
Occasional grimace or Frequent to constant
Face No expression or smile frown, withdrawn, frown, clenched jaw
disinterested quivering chin
Normal position or
Legs Uneasy, restless, tense Kicking or legs drawn u
& relaxed Y 8 g P
.. Lying quietly, normal Squirming, shifting back and . L
Activity y g : Y ) g & g Arched, rigid or jerking
position moves easily forth, tense
c No crying (awake or Moans or whimpers, Crying steadily, screams or
vy asleep) occasional complaint sobs, frequent complaints
Reassured by occasional -
. . . ) Difficult to console or
Consolability Content, relaxed touching, hugging, or being

comfort

talked to, distractible

The systematic review by Lord 2009 (85) reviewed literature related to pain assessment tools
validated for the use in cognitively impaired patients to make a recommendation for prehospital

use. The author concluded that although the use of certain pain assessment tools is
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recommended, agreement on the most suitable tool is lacking. As a result, further research to
assess the Abbey pain scale for validity and reliability in the measurement of pain intensity in
vulnerable prehospital patient populations was recommended. Further, a literature review
(abstract) by Rooney 2018 (86) likewise recommends the Abbey pain scale but also recommends
the Pain Assessment in Advanced Dementia (PAINAD) scale for patients who are unable to self-
report. Additional scales recommended for non-verbal critical care patients include the Critical-
Care Pain Observation Tool (CPOT) incorporating behavioural attributes and the Nonverbal Pain

Scale (NVPS) which include behavioural and physiological attributes (87,88), amongst others.

Table 2.4: Children's Hospital of Eastern Ontario Pain Scale (CHEQPS)

Variables 0 1 2

Cry No Crying, Moaning Scream
Facial Smile Neutral Grimace
Verbal Positive statement Negative Statement Suffering in pain
Torso Neutral Variable, upright Stretched
Legs Neutral Continuous move kicking Stretched

The evidence-based guideline for prehospital trauma analgesia by Gausche-Hill et al. 2014 (89)
provides the following recommendations regarding pain assessment. Pain assessment should
form part of general patient care with all trauma cases considered candidates for pain
management. An age-appropriate pain scale should be used to assess pain. For patients >12
years, the use of self-reporting pain scales like NRS is recommended whereas, for patients
between 4-12 years self-reporting pain scales like Wong-Baker Faces, FPS and FPS-R are
recommended, and observational pain scales like FLACC or CHEOPS for patients <4 years are

recommended.

Furthermore, the guideline recommends that for patients who receive analgesia, pain
assessment must be repeated every five minutes and severe adverse events like hypoxia,
hypotension, and anaphylaxis are indications to stop further medication administration. The
authors identified areas in need of additional research to improve prehospital trauma pain care
and suggested among others, the development of prehospital-friendly pain assessment tools
suitable in diverse patient populations being needed. The lack of high-quality RCTs and systematic
reviews was a limitation. These recommendations coincide with the prehospital pain

management position statement by Alonso-Serra et al. 2003 (90).

Although various acute pain assessment tools exist, none is perfect (91), thus determining the

tool most appropriate for the prehospital setting is challenging and emergency care providers

find the lack of objective pain measurement frustrating (14). The reviewed studies deemed the

NRS, VNRS, VAS, VRS, FPS and FPS-R pain scales to be effective and reliable for measuring pain
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severity in adults in the prehospital setting whereas the FLACC and CHEOPS pain scales were
considered appropriate for paediatrics (age-dependent). The most important aspect of
prehospital pain assessment is that it must occur as part of general patient care and be reassessed
regularly using an age-appropriate, standardised pain scale (14,89). As mentioned, research in
terms of the validity and reliability of a pain assessment tool for prehospital use in patients with

altered mental status or cognitive impairment is lacking, and further work is needed.
2.5 Prehospital pain management
2.5.1  Pharmacological pain management

Across the world, various agents are used for prehospital pain relief. The available evidence on

the most common agents, with a specific focus on safety and efficacy, are reviewed.
2.5.1.1 Inhaled analgesia

As mentioned, Entonox® (50% N,O + 50% 0,) is the inhaled analgesic currently included in the
scope of practice for all levels of emergency care qualifications in SA. For prehospital use,
Entonox® is carried in a lightweight (<3kg) cylinder (blue and white) with a demand valve for self-
administration (92) which may be perceived as bulky (93) but can be used for multiple patients.
However, the medication is not readily available. Further, the new SA EMS Clinical Practice
Guideline (45) includes, in addition to Entonox® the inhaled analgesic agent, Penthoxyflurane
(Penthrox) or methoxyflurane, a volatile fluorinated hydrocarbon administrated (3ml) via a single-
use inhaler (“Green Whistle”) with an activated charcoal chamber to absorb the exhaled gas (94).
The Clinical Practice Guidelines are still in the implementation phase and most practitioners need

or are currently undergoing training as part of the implementation process.
2.5.1.1.1  Nitrous Oxide (N-0O) and Methoxyflurane

A 2002 literature review (95) evaluating medication options for prehospital analgesia, reported
limited studies and a scarcity of high-quality evidence. N,O was described as the earliest method
of prehospital analgesia introduced in the 1970s-1980s and found it to be safe and effective for
the setting. Similarly, O’Sullivan and Benger (96), reviewing emergency medicine (EM) literature
in 2003, found clinical evidence to suggest N,O in various concentrations is effective for pain relief
during fracture and dislocation reduction, abdominal pain and musculoskeletal injuries in adults
as well as providing moderate to good pain relief in paediatrics. Further, N.O was found to have
similar effectiveness to IM morphine (10-15 mg). It was suggested to be safe for prehospital use
and advantageous during labour with limited effects on the baby. Similarly, the systematic review
(14 studies) by Sheyklo et al. 2017 (97), which evaluated Entonox® for pain management in
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labour, found the medication to be effective during vaginal delivery with mothers expressing a
high level of satisfaction. The RCT by Ducassé et al. 2013 (98) found that compared to placebo,
N,O (50%) was clinically effective in relieving moderate prehospital traumatic pain with no severe
complications and a low rate of adverse events. The 2005 systematic review including 12 RCTs by
Faddy and Garlick (99) found that none of the side effects (nausea, vomiting, dizziness, headache
& drowsiness) in the pool risk difference analysis were associated with the administration of N,O
(50%) while some studies suggested a shorter recovery time for patients receiving N,O compared
to conventional analgesia. N;O 50% was found to be safe and effective for use by trained

laypersons.

The systematic review by Porter et al. 2017 (100) synthesised the results of two placebo control
RCTs (98,101) using indirect network analysis to compare efficacy, safety and tolerability of
methoxyflurane and N,O (50%) in trauma patients in the emergency setting. Compared to
placebo both agents reduced pain, however, the indirect analysis found no significant differences
between the two agents for pain relief at 5, 10 or 15 minutes after administration. Coffey et al.
2104 (101), however, reported that methoxyflurane versus placebo showed mild and transient

adverse effects.

Studies (101-103) of various levels of quality (RCT, observational and literature review) conclude
that methoxyflurane is effective in reducing pain and is an easily administered inhaled analgesia
with minimal adverse effects (dizziness, nausea, euphoria, headaches, hallucinations and
paraesthesia of the lips) in prehospital patients (trauma and medical). Methoxyflurane is of
particular benefit in patients able to self-administer and requiring ongoing pain relief with no IV
access or to allow for pain management as a bridge to other medication (94,102). Studies have
also found methoxyflurane safe and effective in paediatric patients (94,104—106). Most studies
included in the systematic review by Hartshorn and Middleton 2018 (104) indicated a clinically
significant reduction in pain at first assessment after administration. In addition, methoxyflurane
appears to cause limited serious adverse effects and both caregivers and HCP express satisfaction
with it as an analgesic. Babl et al. 2006 (105) found that drowsiness was the most common
reported minor adverse effect followed by hallucinations/disinhibition, vomiting, confusion,

dizziness, cough and headache.

The METEORA trial (107) is an ongoing RCT investigating methoxyflurane’s safety, efficacy and
practicality of use in trauma patients with moderate-to-severe pain during rescue by a helicopter
EMS in Italy. The outcomes of the trial will further strengthen the body of knowledge on the safety

and efficacy of methoxyflurane in the prehospital setting by adding high-quality evidence.
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2.5.1.1.2 Inhaled analgesics in comparison to other analgesics

Three studies (108-110) compared IV morphine, IN fentanyl and methoxyflurane administered
to adult or paediatric patients with acute pain in the prehospital setting in Australia. Middleton
et al. (108) deemed all three agents to be effective in adult patients, although IV morphine
appeared to be more effective than IN fentanyl, while IN fentanyl, carried the benefit of not
requiring IV access for administration. IV morphine and IN fentanyl were both superior to
methoxyflurane. Bendall et al. 2011 (109) found that in comparison to IV morphine (87.5%) and
inhaled methoxyflurane (78.9%), IN fentanyl achieved the highest percentage (89.5%) of effective
pain reduction in paediatrics (5-15 years), however, there was no significant difference in pain
reduction between the agents. The transportation time was shorter for patients who received
methoxyflurane compared to other analgesic agents while the scene time for patients who
received morphine, or a combination of analgesic agents was longer than for patients who
received IN fentanyl or methoxyflurane. Methoxyflurane was effective in 80% of paediatric
patients. These findings are supported by the retrospective review comparing methoxyflurane to
IN fentanyl for relieving visceral pain in the prehospital setting in Australia (111). Both agents
were effective to reduce pain at 5 minutes. However, patients with cardiac pain, females, patients
>75 age and those with IN fentanyl administered had a greater pain reduction upon arrival at
hospital. Further, inhaled methoxyflurane was found to be superior to IM tramadol in patients
with musculoskeletal trauma presenting to a Singaporean EMS system. More adverse effects
were associated with methoxyflurane, although patients and paramedics were more satisfied

with it compared to IM tramadol (112).

The MEDITA (113,114) trial was an RCT conducted in Italy investigating the safety and efficacy of
methoxyflurane compared to standard analgesia [severe pain received IV morphine, moderate
pain IV paracetamol or IV ketoprofen], in alert adult patients with moderate-to-severe acute
traumatic pain in the emergency (prehospital and EC) setting. The study concluded that
methoxyflurane is an easy, quick, and effective non-narcotic analgesic to relieve moderate-and-
severe pain. Most clinicians (90%) rated methoxyflurane as excellent, very good or good
compared to the standard analgesia group (64%). In the methoxyflurane group, 17% of patients
experience non-serious adverse effects compared to 3% in the standard analgesia group. Voza et
al. 2020 (115) conducted a subgroup analysis of the MEDITA trial data, between low-dose
methoxyflurane and IV morphine for severe trauma patients. The reduction in pain with
methoxyflurane was superior to IV morphine over the first 10 minutes. Non-serious adverse

effects were found in 20.4% of methoxyflurane and 4.8% of morphine patients.
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Current evidence deems N,O (50%) and methoxyflurane to be safe and effective inhaled analgesic
agents for pain management in adult and paediatric patients in the emergency setting. The
portability and ease of administration of methoxyflurane makes it ideal for the prehospital
setting, for use during major incidents or hard-to-reach locations, however, cost is a concern. The
added benefit of N,O (50%) is that it allows for multiple uses. Adverse effects are generally minor
in nature, however, studies comparing methoxyflurane to opioids suggest that the rate of adverse
effects, although non-serious, appear to be higher with methoxyflurane. Further, other analgesic
agents like IV morphine and IN fentanyl may be more effective in the reduction of pain compared
to methoxyflurane, however, it must be noted that methoxyflurane may be a more appropriate
medication in terms of safety profile and ease of administration for non-ALS practitioners. Initial
studies related to inhaled analgesics used in the prehospital setting appear to be mostly of lower
guality while more recent studies are of higher quality, however, high-quality studies evaluating

the effectiveness and safety of nitrous oxide still seem to be limited.
2.5.1.2 Opioids

Gausche-Hill et al. 2014 (89) recommend the use of opioids, IV/IN fentanyl (1 pg/kg) or IV
morphine (0.1 mg/kg) for prehospital trauma patients with moderate-to-severe pain using
redosing with half dosage if pain persists. Hypoxia, allergies to morphine or fentanyl, hypotension,
hypoventilation, decreased LOC (GCS<15) and issues preventing medication administration are
described as relative contraindications to analgesia administration. Areas in need of additional
research to improve prehospital trauma pain care included, among others, prehospital use of oral
opioids and other analgesic agents in prehospital traumatic pain as well as the management of

pain in the cognitively impaired.
2.5.1.2.1  Morphine and Fentany!

Various opioids are used as prehospital analgesics, however, in more recent times, morphine and
fentanyl, are preferred. A double-blinded RCT by Bounes et al. 2008 (116) examined two doses
of IV morphine; 0.05 mg/kg followed by 0.025 mg/kg every 5 minutes (group A) or 0.1 mg/kg
followed by 0.05 mg/kg every 5 minutes (group B), for severe prehospital pain. Ten minutes after
the administration of morphine, 17% of group A and 40% of group B patients reported an NRS
score of <3 (OR 3.4, 95% confidence interval (Cl) 1.3-8.8, p<0.1) although at 30 minutes the
difference in pain reduction between groups was not significant (p=0.25). Pain relief was reported
as excellent by 85% of patients in group A and 97% in group B. Group A reported less adverse

effects (12% vs 19%) with the most common adverse effect being nausea and vomiting.
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Several studies, predominantly observational, examined the efficacy and safety of IN and IV
fentanyl for paediatrics and adults in the prehospital setting (117-122). Friesgaard et al. 2016
(121) reviewed PCRs of adults who received IV fentanyl (total of 2 ug/kg, not exceeding 1 ug/kg
at 5 minute intervals) and found a significant overall pain reduction (p=0.001). Nausea/vomiting
(3.7%), decreased GCS (1.3%), hypoxia [oxygen saturation (SpO,) <90%)] (0.9%) and hypotension
(<70mmHg) (3%) were observed. Fentanyl was deemed effective in reducing pain in most
patients, and due to the availability of continuous patient monitoring after fentanyl
administration, there was no serious safety concern. Kanowitz et al. 2006 (119) reviewed PCRs of
adult and paediatric patients who received IV fentanyl (1-2 pg/kg, repeat doses of 1 pg/kg as
needed). A significant (p<0.000) difference was found between the mean pain score before and
after fentanyl administration. Although all vital signs remained within normal ranges, a significant
decrease was found in HR, systolic blood pressure (SBP), diastolic blood pressure (DBP) and RR
after fentanyl administration. Karlsen et al. 2014 (120) inspected the safety and effectiveness of
IN fentanyl (50 or 100 pg repeated once or twice after 10 and 25 minutes) in patients >8 years.
Four percent experienced adverse effects including hypotension, nausea and vomiting,
decreased LOC, vertigo, rash and worsening abdominal pain, nevertheless, none were serious. Of
all patients, 79% had a pain reduction of NRS >2 with a median pain reduction of 3. Both studies

deemed prehospital fentanyl (IN & 1V) safe and effective.

Samuel et al. 2015 (117) concluded that although their systematic review identified a small
number of studies with variable methodological quality, fentanyl at a dose of 1 to 3ug/kg showed
acceptable analgesic efficacy in prehospital paediatric trauma patients. Murphy et al. 2017 (118)
examined (cross-sectional study) the safety and efficiency of IN fentanyl in children (1-16 years)
with severe acute pain due to trauma in the prehospital setting. No adverse effects were
observed with IN fentanyl (1.5 ug/kg) was deemed safe and effective as prehospital analgesia in
children. Krauss et al. 2011 (122) on the other hand, focused on whether an association exists
between fentanyl administration (as analgesia) and the occurrence of hypotension (<90 mmHg)
and hypoxemia (Sp0,<90%) in patients >5 years. The risk for hypotension and hypoxia after
fentanyl administration was deemed low. The foremost factor associated with hypotension after
fentanyl administration was a borderline low SBP before. No significant difference was noted

between mean SpO; before and after fentanyl.
2.5.1.2.2 Comparing the effectiveness and safety of fentanyl and morphine

Several studies compared the effectiveness and safety of fentanyl and morphine for prehospital

analgesia (123-126). All these studies deemed fentanyl (IN or IV) and morphine to be equally
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effective in adult patients with a low occurrence of adverse effects and no difference in the
occurrence of adverse effects between the two agents (123-126). Further, one study reported
that 76% of patients in the fentanyl and 62% in the morphine group, described analgesia as
excellent or good (123). Adverse effects experienced included nausea, vomiting, dysphoria,
pruritis and dizziness. In addition, one study reported serious adverse effects (altered mental
status, hypotension and respiratory depression) more commonly occurred in the fentanyl than

the morphine group, however, the difference was not significant (124).

The Cochrane systematic review by Murphy et al. 2012 (127) evaluated the safety and efficacy of
IN fentanyl compared to alternative (other agents, placebo or non-pharmacological
interventions) analgesic interventions for acute pain in children (<18 years) in the prehospital
setting. No difference was found between pain relief of IN fentanyl and high concentration
fentanyl or IV morphine, nevertheless, one study indicated, a greater reduction in pain (10
minutes) after IN fentanyl compared to IM morphine. IN fentanyl was also better tolerated by
patients than IM morphine. None of the studies showed adverse effects due to IN fentanyl. The

systematic review endorses further high-quality research.
2.5.1.3 Ketamine

The double-blinded RCT by Andolfatto et al. 2019 (128) compared IN ketamine (<50 kg received
30 mg, 50-100 kg received 50 mg & >100 kg received 75 mg) to IN placebo for a clinically
significant reduction (VNRS >2) of moderate-to-severe pain in adult prehospital patients. Patients
with nontraumatic chest pain, altered mental status, pregnant, with nasal occlusion and SBP <90
mmHg were excluded. IN ketamine in addition to N,O (50%) resulted in a significantly greater
proportion of patients experiencing a clinically relevant pain reduction. Ketamine was associated
with minor adverse effects while both providers and patients were satisfied with the pain relief.

IN ketamine by paramedics was deemed both safe and effective.

All studies included in the systematic review by Jennings et al. 2011 (129) reported ketamine used
in combination with another agent (most commonly morphine) in the prehospital setting. Due to
the small number of included studies, the results were not pooled but communicated
descriptively. One study reported a significant reduction in pain on ED arrival in patients who
received morphine followed by ketamine compared to morphine alone while a second study
reported no significant difference in pain reduction (<30mm VAS) at 30 minutes between patients
receiving morphine and ketamine compared to only morphine. The rate of nausea and vomiting
appears to be similar between patients receiving morphine and ketamine versus only morphine,

however, some studies indicated the patients receiving ketamine were more prone to
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hallucinate, diplopia, dizziness, and dysphoria - albeit weak and short-lived. Additionally, one
study reported on hospital admission an increased mean SBP in the group receiving ketamine.
The open-labelled RCT by Jennings et al. 2012 (130) evaluated morphine and ketamine versus
only morphine for the reduction of moderate-to-severe (NRS >5) traumatic pain in alert adults
(=18 years) prehospitally. The morphine group initially received 5mg followed by 1-5mg every 5
minutes while the ketamine group, received morphine (5mg) followed by ketamine 10-20 mg and
10 mg aliquots every 3 minutes. Morphine and ketamine were more efficacious than morphine
alone to reduce pain in adult trauma victims in this study. In addition, the rate of pain reduction
was more rapid in the ketamine group. Adverse effects were uncommon, nevertheless more

research was recommended.

Bronsky et al. 2018 (131) evaluated IV fentanyl (2 ug/kg over 1-2 minutes followed by a further
dose every 10 minutes if needed) versus IV ketamine (0.3 mg/kg every 20 minutes if needed with
a maximum of 3 doses) in adult prehospital patients (=18 years) with severe pain. A higher pain
reduction was found in the ketamine group compared to the IV fentanyl group (p<0.001). Four
patients experience adverse effects, all from the fentanyl group. The clustered RCT conducted
among rural prehospital trauma victims (older than 30 months) in Vietnam by Tran et al. 2014
(132) found that morphine and ketamine had similar analgesic effects. Vomiting was lower in the
ketamine group (5% vs 19%), while agitation and hallucinations were higher in the ketamine
group (11% vs 1.5%). Neither ketamine nor morphine had a significant effect on the respiratory
rate, while the mean BP was higher in the ketamine group but not significantly. Though limited
studies which compare opioids (morphine and fentanyl) to ketamine (only) for prehospital
analgesia could be identified, some RCTs conducted in the EC setting suggest found that ketamine
may be more effective compared to morphine (133-135) whereas other studies found neither

morphine nor ketamine to be superior (136).
2.5.1.4 Paracetamol

Although limited studies examining the effectiveness and safety of IV paracetamol in the
prehospital setting could be identified, some RCTs conducted in the EC found IV paracetamol to
be better than (137) or equal to (138) the pain relief provided by IV morphine for limb trauma.
The literature review by Grimson 2016 (139) reported that if administered alone IV paracetamol
had less adverse effects compared to morphine and was as efficacious as morphine in reducing
pain. The author recommended that if the practitioners can choose, IV paracetamol should be
preferred over morphine. Luiz et al. (140) (article in German, only abstract in English) analysed,

for quality management purposes, all administrations (n=416) of IV paracetamol (1g) to patients
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with an NRS >5 due to isolated limb trauma by paramedics after they had participated in a 2-hour
educational programme. The median NRS score decreased from 8 (interquartile range (/QR 6-8)
to 4 (IQR 3-7) after administration with 50.5% of patients reporting an NRS score of >5 after
treatment. The study found IV paracetamol to be both safe and effective for patients with limb
trauma in the prehospital setting. Additionally, the RCT by Barnaby et al. (141) found IV
paracetamol and IV hydromorphone to both provide clinically significant pain reduction in adult
patients in the EC, still, IV hydromorphone was superior in terms of pain relief but had a higher

frequency of nausea and vomiting.
2.5.1.5 Comparing analgesic agents

The systematic review of prehospital and EC studies, by Haske et al. 2017 (142) compared the
effects of several analgesic agents, alone and in combination, in severely injured but
spontaneously breathing trauma cases. Ketamine, morphine, and fentanyl were all found to be
safe and effective IV analgesic agents while ketamine and fentanyl were also found to be safe and
effective via the IN route. Most studies comparing fentanyl (IV/IN) and morphine (IV) found no
clear advantage of one agent over the other, yet the analgesic effect of fentanyl is generally
achieved faster than morphine. Ketamine alone or ketamine in combination was found to be
more effective as well as faster in onset of action compared to morphine alone. The onset of
ketamine’s analgesic effect was faster than or equivalent to fentanyl. The expected duration of
effect for morphine is four hours, 20-40 minutes for fentanyl and 10-15 minutes for ketamine.
The main adverse effects for ketamine, morphine and fentanyl were nausea and vomiting, while
hypotension was observed in a small proportion of patients who received fentanyl and morphine.
All three agents were also associated with decreased SpO, while agitation may arise after
ketamine administration. Studies comparing N,O (50%) with ketamine and fentanyl found the
effects to be comparable. One RCT found the effect of morphine and paracetamol to be
equivalent, however, the onset of action of paracetamol was slower, while a prehospital

observational study found paracetamol mostly ineffective in reducing severe pain.

Another systematic review evaluated opioid analgesics versus non-opioid analgesics for
moderate-to-severe acute pain in the prehospital setting (143). Since prehospital evidence was
either absent or deficient, conclusions related to initial analgesia were based on indirect EC
evidence, signifying a need for prehospital research. Opioids, as initial analgesia, were found to
be no different to ketamine, paracetamol and NSAIDs (all primarily administered by 1V), in
reducing acute pain. It is further suggested that if pain relief is inadequate after morphine,

administrating ketamine instead of an additional morphine dose may provide faster and better
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pain relief, however, the potential harm is unclear. Opioids may cause less adverse effects than

ketamine but more in comparison to paracetamol and NSAIDs.
2.5.1.6 Prehospital pain guidelines

The 2019 systematic review by Yousefifard et al. (144) gathered and encapsulated 12 prehospital
management guidelines for adult and paediatric patients with mild, moderate and severe pain.
For mild pain in adults, guidelines recommended oral paracetamol (1g or 15 mg/kg), IV/IO/IM
ketorolac and propose the administration of N,O (50%) as an alternative. Mainly morphine and
fentanyl (1-2 ug/kg) were endorsed for moderate pain while some guidelines suggested
paracetamol (oral or 1V), ketamine as the second line after morphine, and in hypovolemic
patients’ ketamine (0.25 mg/kg) with midazolam (1 mg). Additional medications endorsed for
moderate pain by some guidelines were ketorolac and NSAIDs (not for trauma). Likewise,
morphine and fentanyl were endorsed for severe pain while other guidelines suggest fentanyl
with paracetamol, and for hypovolemic patients and those with an insecure airway, ketamine
with midazolam (1 mg) and paracetamol IV (1g). Alternative options were IV paracetamol, N,O,

methoxyflurane, ketorolac, NSAIDs, diamorphine, codeine, and tramadol.

For paediatric mild pain, oral paracetamol (10-20 mg/kg) or ibuprofen (4-10 mg/kg) were
recommended and for moderate pain, fentanyl (IV/IO/IN) as well as IV morphine, IN ketamine
(0.5 mg/kg) and paracetamol (15 mg/kg). Other guidelines endorsed ketorolac, N,O,
methoxyflurane and oral ibuprofen. The first line medication recommended for severe pain in
paediatrics was fentanyl (1-2 ug/kg IV/IO/IN) and morphine (0.05-0.1 mg/kg). Ketamine (I1V/IO/IN)
is endorsed by various guidelines while alternative options include paracetamol, ketorolac,

methoxyflurane, N,O and hydromorphone.

Various analgesic agents have been considered and studied for prehospital use, nevertheless,
EMS systems need to evaluate each agent in light of efficacy, adverse effect profile, route of
administration, mechanism of action, storage, local needs, practitioners’ level of qualification and
competencies to determine which is most appropriate (41,90). Of these more pertinent factors
to consider are the selection and range of medication available to different levels of EMS
qualifications to enable quality prehospital pain management, routes of administration to ease
management in difficult situations and consideration of logistical and cost issues and medication
availability. Morphine, fentanyl, ketamine, and paracetamol, all appear to be safe and effective
for prehospital pain management while ketamine and fentanyl carry the additional benefits of IN

administration and shorter onset of action.
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2.5.2  Non-pharmacological pain management

McManus and Sallee (14) labelled three broad groups of prehospital non-pharmacological pain
management, namely cognitive or psychological, physical and behavioural methods. Although,
the effectiveness of these methods has not been scientifically proven they have shown benefit in
clinical practice. Physical methods like positioning, dressing, splinting and immobilization are
commonly used in this setting while cognitive methods like distraction can also be effective if the
patient is cooperative (14,145). Touch may also be helpful to communicate empathy while

massage may help with muscle relaxation and increasing blood circulation (145,146).

The literature review by Pak et al. 2015 (147) stated that although the evidence to support
alternative therapies like acupuncture and/or acupressure, transcutaneous electrical nerve
stimulation or active warming is limited and further research is required, the existing literature
suggests these therapies can play an important role and ultimately may result in more sparing

use of pharmacological agents, decreasing adverse effects and cost.

Three double-blinded, sham-controlled RCTs tested acupressure to reduce pain in the prehospital
setting. Kober et al. 2002 (148) tested whether acupressure in minor trauma will reduce pain and
anxiety and increase patient satisfaction; Barker et al. 2006 (149) tested auricular acupressure to
decrease anxiety and pain in elderly (80-95 years) patients with hip fractures; while Lang et al.
2007 (150) tested two-point acupressure for relieving pain and anxiety in adult patients with
distal radial fractures. Acupressure was found to be an easy-to-learn skill which may be an
effective method of pain relief as it reduced pain, anxiety and improved satisfaction (148-150).
Although evidence suggests these pain relief methods are effective, the practical application in

the dynamic, fluent, and labour-intensive African prehospital setting is questionable.

The proposed scoping review by Mato et al. 2019 (151) aiming to map the non-pharmacological
pain interventions for the reduction of acute pain in adult trauma patients in the emergency
setting (prehospital, EC and trauma centre) will prove valuable to encapsulate current evidence

on the topic.
2.6 Barriers and enablers of prehospital acute pain management

Several studies, predominantly qualitative, investigated barriers and enablers of prehospital pain
management, all of which were conducted in high-resource settings. Additionally, a number of
these studies focus specifically on the paediatric patient population. Barriers to prehospital pain
management can be broadly abridged into four categories namely: practitioner-related; patient-

related; system/organisation-related; and protocol/guideline-related barriers. In addition to
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barriers related to practitioners’ attitudes, perceptions, behaviours, personal biases and culture,
fixation on the diagnosis and treatment of the primary injuries, the barrier most highlighted is
knowledge deficit. The suggestion is that knowledge deficit may be attributed to limited attention
to pain assessment and management during initial training and the lack of ongoing education
(36,41,48,152-158). Protocol/guideline-related issues include the lack of validated pain
assessment tools, lack of alternative routes of drug administration, guideline restrictions or
inadequacies, practitioners requiring permission to administer analgesic agents and medical
control being reluctant to give permission (24,39,48,152,153,155). System/organisation-related
hindrances include negative feedback from EC staff or paramedic supervisors, organisational
culture, lack of availability of higher qualified practitioners, lack of monitoring adherence to

protocols and lack of communication (24,39,41,152-155,158,159).

Several barriers related to paediatric pain management, namely, challenges with pain assessment
and establishing IV access, the view that pain is unimportant, concerns with medication adverse
effects, fear of masking clinical signs, lack of education related to paediatric analgesia, lack of
exposure to paediatrics in the clinical setting during undergraduate studies, inexperience,
parental influence, uncooperative children, transport distance (short transport times) and
criticism from EC staff or unwanted attention from authority figures has been acknowledged
(48,153,157-160). Some of these barriers are also applicable to adults. In addition, patient
perceptions and expectations, language/communication barriers, culture and the expression of
pain, as well as difficulties understanding pain assessment tools and patients refusing analgesia

are further patient barriers identified (24,39,161,41,48,152,154—-158).

Further, Walsh et al. 2012 (154) reported that paramedics were more willing to treat based on
physiological changes and the patient's appearance than self-reported pain severity. Participants
expressed concerns that patients overstate pain or seek drugs. Instead of alleviating pain
paramedics focused on ‘taking off the edge’. It was further, articulated that resolving anxiety and
normalising vital signs were the desired endpoints of pain management. Moreover, Igbal et al.
2013 (24) found that a professional approach may reassure patients while promoting analgesia
and assist with facilitating treatment and transportation. In addition to pain scales, paramedics
took a wide range of variables into account in their decision making, however, overall, they
believed patients overrate pain. Medication selection was based on the cause of pain instead of
the severity of pain, with barriers to pain management including patient refusals, concerns for

complications, false beliefs, and previous clinical experience. Limited medication options
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frustrated some practitioners whereas situations like hypotension, paediatrics and potential drug

abuse were deemed difficult to manage.

Enablers identified to improve pain management included the certainty that managing pain was
important, medical control being supportive of pain management, offline medical control, the
availability of guidance in cases with severe pain, and leadership support within EMS
organizations (155,158). Further, the Browslow tape was useful in determining the paediatric

dose of morphine and fentanyl (158).
2.7 Disparities in prehospital acute assessment and pain management

Various disparities or inequalities in prehospital pain assessment and management have been

identified and discussed by studies predominantly conducted in the USA.
2.7.1 Age

Several studies suggest that adults are more likely than children to have pain assessed and
managed. Hewes et al. 2018 (162) found that paediatrics between 11-14 years had the highest
proportion (32.9%) and infants and toddlers (0-3 years) the lowest proportion (14.6%) of pain
documented (USA). Less than 16% of patients received pain medication with infants and toddlers
being least likely to receive. Hennes et al. 2005 (48) reported that in comparison to children and
adolescents, adults with extremity injuries were 4.3 times more likely, while adults with burns
were 1.5 times more likely to received prehospital analgesia. Ramgopal et al. 2008 (163) showed
that paediatric trauma patients were less likely compared than adults to have a pain score
recorded (OR 0.80). The Australian study by Bendall et al. 2012 (110) reported that opioids were
less commonly administered to children compared to adults while children more commonly

received fentanyl compared to morphine as paramedics preferred IN opioids over IV in children.

The retrospective review of adults (= 18 years) who sustained injuries after a fall by Infinger and
Studnek (50) found an increase in age was associated with a decreased odds of receiving pain
medication (p=0.03), and younger patients were more likely to receive analgesia. Platts-Mill et al.
2013 (164) analysed data from all adults (> 18 years) transported by ambulance in North Carolina
state and found that those between 18 and 64 years were more like to report severe pain
compared to patients 265 years. Older (= 65 years) men were less likely to receive any analgesia
while older (> 65 years) women with mild to moderate pain were less likely to receive any
analgesia. Older women with severe pain were more likely to receive analgesia. Siriwardena et al.
2019 (165) found no association between patient age and the administration of analgesia in all

adults (> 18 years) transported to hospital by two British ambulance services. The Platts-Mill
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paper illustrates that not only does age influence the likelihood of pain being assessed and

treated, but gender is also an influence (164).
2.7.2  Patient gender and clinician gender or level of qualification

Several USA (164,166) and Australian (110,167,168) studies found that females were less likely
than males to receive IV opioids. One study suggested that regardless of age or pain severity,
women were less likely to receive opioids (OR 0.71) or any analgesia (OR 0.75) (164). Three
studies also reported that paramedic gender and qualification did not influence analgesia
administration (165,167,169). On the other hand, the observational study by Kiavialaitis et al.
2019 (170) conducted in Switzerland found that female paramedics (OR 1.2, p<0.001) provided
better analgesia compared to their male counterparts. Further, the judgement of Swiss physicians
in relation to prehospital pain management may be influenced by personal factors like empathy
or external factors like being unsure about the diagnosis (27). Lower fentanyl doses were
administered by female compared to male physicians and the patients of female physicians
experienced less pain reduction (p<0.001). The odds of oligoanalgesia was increased if the patient
were treated by a female physician, less experienced physicians (irrespective of gender), were
male, had unrelieved pain (no analgesia) and more severe injuries. Castren et al. 2015 (171)
showed male compared to female paramedics had more stoic viewpoints (p<0.05) toward the
need for analgesia whereas younger participants expressed a more positive attitude towards pain

assessment.
2.7.3  Ethnic/racial disparity

Several studies suggest racial and ethnic disparities in prehospital pain assessment and
management (50,162,172—-174). Kennel et al. 2019 (172) evaluated the equity of traumatic pain
management practices among adults (>17 years) managed by the Oregon EMS. Both Hispanic
(21%) and Asian (31%) patients were less likely than White patients to have a pain assessment
recorded, while Black (32%), Hispanic (21%), Asian (24%) and other races/ethnicities (41%) were
less likely than White patients to receive analgesia. Lord et al. 2019 (173) showed that Caucasian
patients had higher odds of receiving analgesia than non-Caucasian patients when treated by
paramedic students in the USA. After adjusting for gender, age category and injury cause, African-
Americans had the lowest odds of receiving any analgesia. Hewes et al. (162) found that
Hawaiian/Pacific Islanders were most likely, and American Indian/Native Alaskans least likely to
have pain documented while Hispanics were more likely to have pain documented versus non-
Hispanic ethnicities. Black patients were less likely to receive analgesia than other racial groups.

However, poor documentation of ethnicity and the lack of recording pain scores limited the study.
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Young et al. 2013 (174) (USA) found that Caucasian trauma patients were more likely than
patients of other ethnicities to receive morphine. Likewise, Infinger and Studnek 2014 (50) (USA)
reported that compared to whites with an injury secondary to a fall, the odds for black patients
to receive analgesia was lower (p<0.001). Racial disparities in EMS are unlikely to be limited to
pain care, therefore, future work is needed to fully understand the influence of racial inequalities

on prehospital care (172).
2.7.4  Other

Two USA studies determined that trauma patients who spend longer in prehospital care and
patients with higher pain scores were more likely to receive morphine (166,174) whereas
Siriwardena et al. 2019 (165) found that IV morphine was more likely to be administered if the
ambulance crew had at least a paramedic (OR 2.82, p<0.001), or patients had moderate-to-severe
pain. Likewise, Friesgaard et al. 2018 (28) found that patients with severe-or-moderate pain were
more likely to receive IV fentanyl compared to those with no/mild pain or no pain information.
Murphy et al. 2016 (25) showed that paediatrics with severe pain were more likely to receive
analgesia compared to those with mild or moderate pain. The study also reported that pain
assessment was less likely in younger patients, on calls between 00:00 and 06:00 and with short
transportation to EC. In Friesgaard et al. 2017 (175) factors like older age, short time in EMS care,
low urgency, treatment by a general practitioner before transportation, the year the fracture
occurred (2011), male, institutional housing and medial fracture were risks for no-analgesia in the
prehospital setting. Further, an association was found between having at least one comorbidity
and not receiving IV fentanyl. Infinger and Studnek (50) reported that patients with a pain score

recorded were 4.4 (p<0.001) times more likely to receive analgesia.

The studies showing patient and practitioner gender, age, time spent in EMS care, pain severity
and race/ethnicity inequalities in prehospital pain care were all conducted in high-resource
settings. No studies examining these disparities in the African prehospital setting could be
identified, thus indicating a knowledge gap. Prehospital care inequalities are unlikely to be

restricted to pain therefore further investigation is needed to describe and mitigate for these.
2.8 Impact of pain education and quality improvement programmes

Hennes and Kim 2006 (41) identified three studies describing the positive influence protocol
changes and education may have on prehospital pain management. The literature shows an
improvement in pain assessment and the frequency of analgesia administration immediately

after educational initiatives. Further, the implementation of pain protocols and removing the
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need to obtain medical control authorisation likewise improved the provision of analgesia in the
prehospital setting. These sentiments are also expressed in the literature review by McManus
and Sallee (14). The review recommends multi-disciplinary pain protocol development and CQl
programmes which include education and training, the establishment of pain management
endpoints, chart reviews and the measurement of pain management outcomes. Scott et al. (176)
implemented a CQl programme to improve prehospital trauma care in Rwanda. They found an
improvement in the percentage of extremity fractures splinted (p=0.019) as well as in the
administration of pain control (p<0.001) after the implementation of the CQl programme. The
study concluded that the CQl programme led to an immediate improvement as well as an

improvement over time of, amongst others, prehospital pain care.

The quality improvement study by French et al. 2006 (177) found that after a 3-hour pain
management educational initiative the knowledge of the rudimentary principles of pain
management among paramedics improved from 57.5% to 74.9%. However, no significant
improvement in the administration of pain medication was observed, but the utilisation of non-
pharmacological pain management methods improved by 32%. The documentation of pain
assessment and re-assessment also improved. The follow-up study published in 2013 (178) noted
an improvement in basic knowledge of pain management principles before the initiative between
2007 and 2001 while limited improvement was observed after the initiative in 2007. Significantly
more participants believed paramedics have a restricted role in pain management in 2001 (57%)

versus 2007 (5%). In addition, less cultural biases were noticed in 2007. The study concluded that

paramedics will benefit from initial and continuous pain management education (178).

Atwo-part pain assessment and management for prehospital paediatric emergencies educational
intervention by Hennes et al. 2007 (179) showed improvement in prehospital practitioners
knowledge (p<0.001) of paediatric pain management with the proportion of paediatrics with a
pain score documented and the proportion of paediatrics receiving analgesia increasing after part
1 and part 2 of the educational intervention. Prehospital practitioners’ knowledge retention after

9 months was excellent.

Through a 3-round online modified Delphi study, Howard et al. (180) identified among other
quality indicators for South African prehospital emergency care, three process quality indicators
for pain management, namely “Patients with the level of pain measured via defined pain score”,
“Patients with a defined pain score threshold who were administered analgesia” and “Patients
with the level of pain measured via defined pain score following analgesia administration.” These

quality indicators provide an opportunity to identify areas for pain care improvement in SA.
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Ricard-Hibon et al. 199 (181) evaluated the effects of a quality control program on acute pain
management in prehospital critical care medicine in a French EMS (BLS and physician-based ALS)
system. Pain management was assessed before and after a 2-week training program and
implementation of a pain protocol encouraging the use of opioids (like IV morphine) and the use
of combination analgesics (morphine plus N2O or morphine plus propacetamol). The study found
improved acute pain management, use of VRS and VAS to assess pain and that morphine was safe

and effective for the relief of pain in the prehospital setting.

Castrén et al. 2015 (171) reported that among Swedish and Finnish prehospital practitioners,
participants who received regular pain education were less hesitant about the administration of
pain medication. Decosterd et al. (182) in 2007 conducted a cohort study before and after the
implementation of educational interventions and pain management guidelines for adults in a
Swedish EC and found an increase in pain assessment documentation, analgesia administration,
pain reassessment and pain reduction which was linked to patient satisfaction. All these studies
demonstrate that educational interventions and guidelines have the potential to improve

prehospital pain management.
2.9 Knowledge and attitudes regarding pain

No evidence quantifying prehospital practitioners’ knowledge and attitudes regarding pain could
be identified in the literature. Only knowledge and attitudes of pain surveys conducted among
nurses and other HCPs, in Africa and around the world could be found. Most of these studies
utilised the Knowledge and Attitudes Survey Regarding Pain (KASRP) or Pediatric Nurses’
Knowledge and Attitudes Survey Regarding Pain (PNKAS) questionnaires to measure knowledge
and attitudes regarding pain. Nevertheless, other surveys, for example, the nurse's attitude
survey, pain management principles assessment test (knowledge), paediatric pain knowledge and

attitude questionnaire, etc. were also reported on.
2.9.1 Knowledge and attitudes regarding pain scores

In global literature regarding knowledge and attitudes of pain, the scores for studies conducted
in the Middle East (41.7-48.5%) (183-187), Mexico (40.1-43.6%) (188,189), Italy (50.2%) (190),
Taiwan (45.4%) (191), Hong Kong (47.7%) (192), Turkey (38.2%) (193) and Mongolia (36.4%) (194)
were all suboptimal. In contrast literature from HRS like the USA (72-76%) (195-197), Canada
(79%) (198), Australia (72.5%) (199) and Norway (72%) (200) reported significantly higher scores
for KAP among HCPs. In addition, the literature review by Ung et al. (201) concluded that pain

management knowledge among nursing and medical students were consistently poor. African

43



studies conducted in various clinical settings found the scores in Ethiopia to range between 41.4%
and 67.4% (65-68) with Wurjine et al. (67) reporting unfavourable attitudes in 52.1% of
respondents. A Ugandan study reported an average score of 71% (69) and a Zimbabwean study

64.5% pain knowledge while 56% of respondents presented positive attitudes towards pain (70).

Evidence has shown a direct link between pain knowledge and attitudes and pain management
practices. A Jordanian study found nurses’ pain management practices to be influenced by both
pain knowledge and attitudes. Sixty-nine percent of variance in pain management practices was
explained by knowledge and attitudes, while attitudes (b=0.578, p<0.001) provided a higher
positive contribution for predicting pain management practice than knowledge (b=0.328,
p<0.001). This suggests that nurses with higher knowledge and favourable attitudes will provide
more effective pain management (202). Further, a weak positive correlation between pain
knowledge and attitudes (r=0.33, p=0.038) (196) has been reported, while another study found
a strong positive correlation between patient satisfaction and good pain knowledge and
favourable attitudes towards pain. These results suggest that nurses with high pain knowledge

and positive attitudes may encourage patient satisfaction (195).
2.9.2  Factors influencing knowledge and attitudes regarding pain

Most literature (65,69,184,193,195) found no difference between male and female HCPs
knowledge and attitudes scores. Likewise, some studies found age to influence pain knowledge
and attitude scores (70,193,198) whereas others, found no difference between age (65,197,200)
and no correlation between age and the score (184,186,187). For the studies which identified
age as a factor, Manwere et al. (70) found respondents >40 years achieved higher scores
compared to those younger while both, Ekim et al. (193) (20-25 years) and Lewthwaite et al. (198)
(20-45 years versus > 50 years) found younger respondents achieved higher scores. Additionally,
Wurjine et al. (67) found the age group, 30-40 years to be more knowledgeable about post-
operative pain and 20-30 years to have better post-operative pain management practices

compared to other age groups.

Two studies found respondents who attended prior pain education achieved higher knowledge
and attitude scores (184,195) while a third study, found those who did not attend prior pain
education scored higher than those who did (66). Eid et al. (186) found no difference between
the two groups. Number of years of experience does not seem to influence scores with
respondents with more years’ experience achieving higher scores in some studies (192,195), no
differences in other studies (67,69), and those with fewer years’ experience scoring higher in
other studies (193,198,200). Further, Al Qadire et al. (184) found no correlation between total
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knowledge and attitude scores and years’ experience, whereas Alotaibi et al. (183) reports a weak
negative correlation (r=-0.129, p=0.009) (203) and Samarkandi et al. (187) a weak positive

correlation between mean score and years’ experience (rs=0.162, p=0.022) (203).

Quialification level is a factor commonly found to influence knowledge and attitudes regarding
pain, with respondents with higher qualifications achieving higher scores (67,69,183—
185,193,198,200). In contrast, two studies did not find a difference (66,197). An Italian study
observed a difference between the region of employment and scores achieved, respondents
from central Italy obtain statistically significant higher knowledge and attitude scores compared
to those from southern and northern ltaly (p<0.001) (190). A study conducted among nurses
working in Saudi Arabia found a significant difference between nurses’ nationality and KASRP
scores, with Nigerian nurses achieving higher scores compared to other nationalities (Filipino,

Indian, Pakistani, Saudi Arabian, etc.) (186).
2.10 Patient perspective of or satisfaction with prehospital acute pain care

Studnek et al. 2013 (204) conducted a secondary analysis of patient satisfaction data collected
for quality improvement reasons by the Mecklenburg EMS agency in North Carolina. The overall
quality of care was scored excellent by 65.9% of patients and pain management judged excellent
by 59.2%. Patients who scored EMS excellent for controlling pain were 14.1 times more likely to
score the overall quality of care as excellent. Patients were 2.7 times more likely to score the
quality of EMS care as excellent if, EMS were scored excellent for both helping control pain and
explaining the medication being administered. General emphasis placed on patient satisfaction
and overall rating of the quality of care by the EMS system in question may have resulted in an

inflation of findings compared to other EMS systems.

As part of the qualitative study by Igbal et al. 2013 (24), 17 patients interviewed in two focus
groups reported that they expected immediate pain relief before transportation. Conflicting
views between patients and practitioners may hinder the provision of adequate pain care and
patients may sometimes be confused by pain scores and prefer easy verbal pain scales. Better
communication and the discussion of pain management options between patient and
practitioners will benefit pain management. McEachin et al. 2004 (205) describe EMS pain
management from the patients’ perspectives. Telephonic or in-person interviews were
performed with patients who were treated by EMS for extremity trauma. Of the 110 patients
interviewed 81.8% (n=90) reported experiencing moderate-to-severe pain upon evaluation with
23.4% receiving IV analgesia and 49.1% perceiving treatment to be beneficial for pain relief. Of

the 84 patients which did not receive pharmacological pain management, 76.2% experienced
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moderate-to-severe pain and 63.1% were unaware of EMS pain management abilities. Of the
patients who were aware of EMS pain management capabilities, 86.7% (n=26) did not request
pain management. Of all the patients, 7.1% (n=6) perceived that pain was assessed by EMS and
35.5% (n=39) perceived their pain to have been managed adequately. The study concluded that
a lack of awareness of EMS capabilities on the part of patients, and patients not requesting pain

management contribute to poor pain management.

From the literature, it is evident that patients may perceive the overall quality of EMS care as
outstanding if their pain is managed well, medication(s) administered, and the possible adverse
effects are explained. This suggests communication may be a key component of prehospital pain
management. The lack of awareness of EMS capabilities and patients not requesting analgesia
contributing to poor prehospital pain care further highlights the necessity for good

communication regarding pain and pain management and offering analgesia.
2.11  Chapter conclusion and gaps identified

The current body of evidence suggests that acute pain is prevalent and commonly associated with
trauma, poorly recognised, and assessed, and undermanaged in the emergency setting. People
living in poorer countries are worst affected by injuries and violence (206) thus it is probably
fitting to assume that trauma will be a common aetiology for acute pain in Africa, and reasonable
to anticipate that pain is prevalent. As the number of publications regarding pain epidemiology
in Africa were limited, additional investigation is needed to build an understanding of the burden
and determinants of acute pain in this context. Studies reviewed often excluded vulnerable
patients like the cognitively impaired or patients with an altered mental status, the
polytraumatised, and children due to difficulty with or an inability to assess pain, leaving it an

area with a scarcity of scientific knowledge, particularly in the prehospital setting.

Various acute pain assessment tools have been deemed effective and reliable for measuring pain
severity in adults and paediatrics (age-dependent) in the prehospital setting. The most important
aspect is that pain assessment must occur as part of general patient care and be regularly
reassessed using an age-appropriate, standardised pain scale. The evidence does not suggest a
clear and significant benefit of one medication over another (Entonox®, penthroxyflurane,
morphine, fentanyl, paracetamol, and ketamine) with these medications all found to be safe and

effective for prehospital use.

Barriers and enablers of prehospital pain care seem to be an area with a fair amount of scientific

knowledge, however, none of the studies originated from Africa. Since cultural, social, moral,
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religious, political and aesthetic (traditional beliefs) values on the African continent differ widely
from other cultures and even among different African societies (207), one can deduce that
barriers and enablers of prehospital pain care may have some similarity and some differences to
those identified in high-resource settings, thus an area for additional investigation. Likewise,
studies reviewed reporting inequalities in prehospital pain assessment and management
practices originated only from high-resource settings, suggesting a need to investigate the

presents of similar disparities in the African prehospital context.

Thus far, research on knowledge and attitudes regarding pain were conducted exclusively among
nurses and other HCPs, excluding emergency care providers. Therefore, prehospital pain
education is another area in need of additional investigation. The included studies demonstrated
the positive influence pain education may have on the knowledge of the principles of pain,
provision of non-pharmacological pain relief methods and improvement of the quality of pain
care documentation. In general, pain management in low-resource settings is a healthcare
problem (lack of education and limited resources) (53-55) and pain education programmes have
in recent times brought about significant improvements in clinical practice (208). It must,
however, be considered that education alone will not solve the problem. Organisational culture
must promote effective pain management practices, provide leadership and support, encourage
a culture of continuous learning and promote interdisciplinary teamwork (198). CQl programmes
have also proved effective in improving both prehospital pharmacological and non-
pharmacological pain management (176). A further area with a scarcity of research, specifically
in low-resource settings is the patients’ perspective or satisfaction with the quality of prehospital
pain care. This, however, may be attributed to the immaturity of prehospital pain research in

these settings.

The literature review included publications with a variety of research designs including higher-
level evidence like RCTs and systematic reviews as well as lower-level evidence such as qualitative
studies, but most notably, descriptive observational studies. Descriptive observational studies
(cross-sectional and retrospective review) designs are deemed low-level evidence with various
limitations like incomplete or missing data in retrospective reviews (209,210) or participants
changing behaviour when observed (Hawthorne effect) during cross-sectional studies and
inherent biases like information, recall and selection bias (211,212). These designs are commonly
used for studying the distribution, aetiology and determinates of disease (211,213) to develop a
basic understanding of the health care problem, as they are quick, easy, inexpensive and less

time-consuming (209). Prospective studies may carry some benefit over retrospective studies as
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the design allows for more accurate data recording, for example, non-pharmacological pain

management and reporting of treatment efficacy.

Finally, considering the paucity of prehospital pain research on the African continent identified
during the literature review it was fitting that the first objective of this research project was to
conduct a scoping review to identify all available evidence related to acute pain assessment and
management in the prehospital setting and to distinguish research gaps in the hope to develop a
clear picture of what is known and what is not. The other objectives of this research project were

focused on starting to fill the identified gaps in African prehospital literature.
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3.2 Synopsis
3.2.1 Rationale for conducting the study

Since the literature review demonstrated the paucity of publications on acute pain assessment
and management in the African prehospital setting, the purpose of the scoping review was to
systematically identify all available evidence on the research topic of this setting. This allowed for
a description of the extent of that evidence, encapsulate findings and distinguish research gaps
(215-218). The scoping review supported and strengthened the overall research project by
providing insight into what is known about the topic, clearly identifying and unfolding the
scientific knowledge gaps and allowing for the researcher to make recommendations for further
research to fill these gaps. The findings of the scoping review further reinforced and underpinned
the necessity of the remaining three objectives of the research project although only as a starting

point for addressing gaps in the body of knowledge.
3.2.2 Aim and objectives
Aim:

The scoping review aimed to provide insight into the current body of evidence related to acute
pain assessment and management in the African prehospital setting and allow for making

recommendations.
Objectives:

e Toidentify and map the range and nature of evidence in relation to acute pain assessment
and management in the African prehospital setting.

e To identify research gaps in the existing literature related to acute pain assessment in the
African prehospital setting.

e To summarise research findings related to acute pain assessment and management in the
African prehospital setting.

e Toinform future research related to acute pain assessment and management in the African

prehospital setting.

The aim and objectives of the scoping review link closely with the overall aim of the thesis.
Through the synthesis of current prehospital pain care evidence in Africa, the researcher became
attentive to the scarcity of research on this topic and developed a deeper understanding of what
is known and what research and interventions are needed to fully comprehend aspects of acute

pain assessment and management in the African prehospital setting.
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3.2.3

Main results

After an extensive database search, only six publications related to acute pain assessment
and management in the African prehospital setting could be identified. The publications
included four peer-reviewed journal articles, a thesis dissertation, and evidence-based
CPGs, all published in English and between 2012 and 2018. Five of the six publications were
conducted in SA and the remainder in Rwanda, a country in Central East Africa.

None of the studies reported on the prevalence of acute pain in the African prehospital
setting. The causes commonly associated with acute pain in the prehospital setting were
identified as soft tissue injuries including burns, fracture/dislocations, stabbing, gunshot
wounds (GSW), chest pain and non-traumatic pain including back pain. One study reported
the aetiology of acute pain in the prehospital setting based on a review of PCRs and the
second reported aetiology based on the information obtained during an online survey of
ALS practitioners.

Pain assessment using a pain scale in the included studies was poor. For the studies which
presented patients data, one reported that no pain assessment was conducted prior to the
patients’ admission to a burns unit whereas the second included that an initial pain score
was recorded in 34% and a second in only 6% of PCRs reviewed. The quantitative data,
however, indicated that ALS practitioners elicit a more comprehensive clinical picture to
support their pain management decision-making and rely less on formal pain measurement
as they perceived it to be a poor indicator. The South African evidence-based CPGs provide
clear and concise recommendations in terms of pain assessment requirements.

Limited results related to the non-pharmacological management of acute pain were
obtained. Nevertheless, the findings indicate that CQl initiatives may prove beneficial to
improve aspects like splinting of fractures. Some of the included studies concluded that
pharmacological management of acute pain was insufficient and not conforming to current
best practice.

The findings of the scoping review allowed for making some recommendations for clinical

practice and several comprehensive recommendations for research focus.

“Below is the content of the published article followed by the references of the paper. The

context and meaning of the published paper are described in detail in the rest of the chapter”
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3.3 Article published in Pain Research and Management
Acute pain in the African prehospital setting: A scoping review
Authors and affiliations: Andrit Lourens®’, Michael McCaul?, Romy Parker?®, Peter Hodkinson*

Division of Emergency Medicine, University of Cape Town (UCT), Cape Town, South Africa
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Town, South Africa
* Correspondence should be addressed to Andrit Lourens: andritl@gmail.com
Abstract:

Background: Acute pain is a common reason for seeking prehospital emergency care. Regrettably,
acute pain is often underestimated and poorly managed in this setting. The scoping review was
conducted to gain insight into existing research on the topic and to make recommendations for

future work.

Objectives: To identify all available evidence related to acute pain assessment and management
in the African prehospital setting, describe the extent of the evidence, encapsulate findings, and

identify research gaps.

Methods: The scoping review considered primary and secondary research related to acute pain
assessment and management of both medical and traumatic origin in all age groups in the African
prehospital setting. The search strategy aimed to identify published, unpublished, and on-going
research which met the inclusion criteria. Potentially eligible studies were identified by a
comprehensive search of electronic databases, trial registers, dissertation/thesis databases, grey
literature databases, and conference proceedings. Screening and data extraction were conducted

independently and in duplicate.

Results: The comprehensive search identified 3823 potential studies, duplicate titles were
removed, and 3358 titles/abstracts screened. Full-text of 66 potentially eligible titles were
screened, 60 were excluded and six publications met the inclusion criteria. Despite
recommendations for pain assessment during general patient care, most studies reported
no/limited pain assessment. In general pain management was concluded to be insufficient and

not conforming to best practice.
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Conclusions: Only six studies addressing prehospital acute pain care in Africa could be identified,
possibly indicative of a knowledge gap. Future research is indicated to enable a better
understanding of the epidemiology of acute pain, barriers, and enablers of acute pain care and
to develop evidence-based clinical practice guidelines (CPGs) catering for all EMS systems in
Africa. Additionally, educational initiatives should be implemented to improve the quality of acute

pain care and to monitor quality through continuous quality improvement (CQl) programs.
1. Introduction

Acute pain (on its own, or along with other complaints) is a common reason for seeking
emergency care (EC), in the prehospital and hospital emergency department (ED) setting. The
prevalence of ED visits secondary to acute pain is between 38% and 91% (1-6) with prevalence
in the prehospital setting, reported to range between 34% and 75% (7-14). Acute pain is

fundamentally a protective mechanism and fosters survival.

Being a stressor, acute pain activates various body systems with the potential to result in
numerous physiological and psychological adverse effects. If unalleviated, acute pain is associated
with worse patient outcomes (15-18) thus making pain assessment and management in the
acute setting an essential aspect of quality care (18). In addition, when considering the ethical
and human rights concerns related to acute pain (17,18), all healthcare providers (HCPs) should
view it as a priority with the aim to alleviate suffering and minimising the coinciding adverse
effects. Despite the high prevalence of pain in the acute setting and the associated negative
effects, research highlights the poor and often insufficient assessment and management of acute
pain (1,8,10,15,19,20). Three main barriers have been identified as contributing to poor
prehospital acute pain management, namely: provider perceptions and beliefs, patient-related

barriers, and system barriers (21).

Adequate pain management in the prehospital setting is both realistic and achievable, but
improvement will require an understanding of the aforesaid pain management barriers and
limitations in Emergency Medical Services (EMS) systems, development of pain management
policies/strategies (21) and investment in pain management education (18,21). French et al. (22)
demonstrated that after a 3-hour educational intervention, paramedics exhibited an increased
understanding of the principles of pain and pain management with practitioners subsequently
more likely to document the outcomes of interventions and the delivery of non-pharmacological
pain management. A follow-up study six years later showed those practitioners” knowledge and

perception of pain, and pain management remained improved (23).
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Knowledge and perceptions about pain should include the understanding that pain is influenced
by various factors like culture, gender, age, language, context, previous experiences, level of
consciousness, and cognition (17). Pain assessment and management are prejudiced by HCPs
beliefs, attitudes, and opinions of pain with studies reporting that HCPs generally underestimate
pain (15,18,24-27) with the underestimation increasing with practitioner experience (27).
Prehospital education and levels of qualifications differ significantly from country to country, with
Emergency Care Providers (ECPs), worldwide practising according to different protocols or
guidelines, scope of practice and standard operating procedures. Levels of qualifications may vary
from basic life support (BLS) practitioners with a limited scope of practice and skill set aimed at
assuring basic vital functions through to advanced life support (ALS) practitioners with a broader
scope of practice including more invasive skills and medications. In Africa, access to EC in the
prehospital setting is very limited, nevertheless, this is a rapidly developing area as health care

systems evolve and countries aspire to establish/develop EMS systems (28).

Although globally, pain and pain management are well-researched topics, given the diversity of
EMS systems in Africa and the role of culture, gender, attitudes, and beliefs about pain, acute
pain assessment, and management in the African prehospital setting is a pertinent area deserving
in-depth exploration (28-30). Furthermore, given that the literature reports that acute pain in the
African in-hospital setting is highly prevalent and poorly managed, it is likely that acute pain in
the prehospital setting is also a challenge in Africa (24,31,32). In low-resource settings, like most
African countries, various factors have been identified which may hinder effective pain
management. These include insufficient education and training of HCP’s, lack of resources and

opioid analgesics and malalignment of government priorities and policies (33).

The methodology behind scoping reviews allows for evaluating a broad research question with
the intent to summarize research findings and to articulate what is known about a specific topic
(34-38). This review will provide insight into existing prehospital acute pain assessment and
management practice and research in Africa to clinicians and policymakers and allow for making
recommendations to the profession as a whole and specifically to researchers through 1)
identifying and mapping the range and nature of evidence; 2) identifying research gaps in the
existing literature; 3) summarizing research findings; and 4) informing future research, related to

acute pain assessment and management in the prehospital setting in Africa.
2. Methods

Inclusion and exclusion criteria were considered in terms of types of participants, concept,

context, and sources.
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2.1 Inclusion/Exclusion Criteria
2.1.1 Type of participants

The scoping review considered research in any age group, with patients managed by ECPs,
physicians and/or nurses in the prehospital setting, in Africa. Studies relating to neonates were

excluded as it is beyond the scope of the review.
2.1.2 Concept

The concept of interest was the assessment and management of acute pain of both traumatic

and medical aetiology in the African prehospital setting.
2.1.3 Context

The context of the scoping review was the prehospital setting and only considered research
conducted on the African continent. Prehospital refers specifically to care provided before or
during transportation of the patient to hospital by EMS consequently, studies conducted in the
aero-medical (helicopter and fixed-wing) setting and ground ambulance services were eligible.
Studies related to inter-facility transfers of critically ill and injured patients were excluded as pain
assessment and management may be influenced by prior treatment and therefore should

probably not be compared to pain care in the primary setting.
2.1.4 Type of sources

The research designs considered for inclusion were primary research designs [experimental
designs (randomised controlled trials & non-randomised controlled trials), observational designs
(cohort studies, case-control studies, cross-sectional studies & surveys) & qualitative designs] and
secondary research designs [systematic reviews & meta-analysis & evidence-based CPGs]

whereas case reports, case series and literature reviews were excluded.
2.2 Search Strategy

The search strategy aimed to identify published, unpublished, and on-going research. Potentially
eligible studies were identified by comprehensively searching the following electronic databases
up to December 2018: MEDLINE, Science Direct, Scopus, Google Scholar, EBSCOhost (Academic
Search Premier, Africa Wide Information, CINHAL & Health Source: Nursing/Academic Edition),
The Cochrane Central Register for Controlled Trials (CENTRAL), Web of Science (All databases),
African Journals Online (AJOL) and Sabinet African Journals (African Journal Archive) (Appendix

5). The International Guidelines Library and National Institute for Health and Care Excellence
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(NICE) were searched for CPGs. Searches were limited by year of publication (from 1 January

2000) but not by language.

The ClinicalTrials.gov register and World Health Organization (WHO) International Clinical Trials
Registry Platform were searched to identify relevant protocols, ongoing studies, and unpublished
studies up to 29 November 2018. The ProQuest Dissertations and Thesis Database and Sabinet
WorldCat Dissertations were searched for potentially relevant dissertations and theses (search
up to December 2018). The Grey Literature database was searched for potentially relevant grey
literature and the ERIC ProQuest database was searched for potentially relevant conference
abstracts or proceedings. A further effort was made in August 2018 to find grey literature by
contacting emergency medicine (EM) leaders and EM societies in the African region as well as
searching the following databases: Open Thesis, Network Digital Library Theses and Dissertations,
Agency for Healthcare Research and Quality, WHO: Global Index Medicus, OpenUCT, Scopus
(Conference Proceedings) and Database of African Theses and Dissertation including Research
(DATAD-R). The reference lists of included studies/thesis were reviewed for eligible publications.
The corresponding authors of included studies were contacted to identify additional relevant

studies (published, unpublished or on-going).
2.3 Selecting eligible studies

Search results were imported to the Covidence online software (39). A two-stage process was
utilised to identify eligible studies. In stage one, two reviewers (AL & MM) independently, and in
duplicate reviewed the search results for potentially eligible studies (titles/abstracts) using the
pre-specified inclusion/exclusion criteria. After concluding screening, the full-text reports of
potentially relevance titles/abstracts were retrieved for final eligibility (Appendix 6) assessment
(stage two) by the two reviewers, independent and, in duplicate. Disagreements were resolved

through discussion and where necessary mediated by a third party (RP).
2.4 Data extraction

Data of the included studies were captured independently, and in duplicate, by two reviewers (AL
& MM) on a data extraction form (Appendix 7). The following information was recorded: author/s,
year of publication, publication type (journal article, dissertation, conference proceedings, etc),
study aim/s, study design, study location (city & country), study setting, data collection method
[interviews, questionnaires, patient care report (PCR) reviews, etc.], sampling strategy and
sample size, type of participants [(adult or paediatric), (trauma or medical)], medication

information (class of medication, medication administered, dose administered, repeated dosages
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and/or rescue analgesia), type of pain assessment, route of administration [inhaled, oral,
intranasal (IN), intramuscular (IM), intravenous (IV)], non-pharmacological management and

main results. Disagreements were resolved through discussion.
3. Results
3.1 Search results

The comprehensive search identified 3823 potential studies. Duplicate titles (465) were removed,
after which 3358 titles/abstracts were screened. Sixty-six titles/abstracts were potentially eligible
with 3292 records excluded. The full-text articles of the 66 potentially eligible titles were
retrieved, and eligibility criteria applied. Sixty articles/publications were excluded and six included

(see Figure 3.1) in the scoping review.

Records identified through database Additional records identified through
_E searching (n = 3754) other sources (n = 69)
1 1
c
]
=2 Records after duplicates removed | Duplications removed
(n=3358) (n = 465)
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]
=]
w
— A 4
Full-text articles assessed | Full-text articles excluded,
for eligibility (n = 66) g with reasons (n = 60)
Z
B
l
o
Reasons for excluded:
* \Wrong setting: 27
— * No research study: 9
* Wrong outcomes: 7
e Wrong setting & patient population: 6
* Wrong study design: 6
e Duplicate: 1
- * Wrong interventions & outcomes: 1
§ * Wrong setting & patient population: 1
E * Wrong study design & intervention: 1
L v * Wrong study design & setting: 1
Studies included
in synthesis (n = 6) Ongoing Studies: 0

Figure 3.1: Flow diagram of the study selection
3.2 Characteristics of Included Studies

Of the six included titles, four were peer-reviewed journal articles and one a thesis dissertation.

The sixth, was grey literature published by the Professional Board for Emergency Care (PBEC),
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Health Professions Council of South Africa (HPCSA), and obtained through the authors' knowledge
of the field of EC. One study utilised a mixed methods approach, three were observational
descriptive research, one an interrupted time series analysis and the remaining were evidence-
based CPGs. All six studies were written in English and published between 2012 and 2018. Five

originated from South Africa (SA) and one from Rwanda (Table 3.1).

Table 3.1: Included source characteristics

Characteristics | Number (n = 6) | Percentage (%)
Publication Year:
2012 1 16.7%
2015 2 33.3%
2017 2 33.3%
2018 1 16.7%
Publication Type:
Journal Article (Peer Reviewed) 4 66.6%
Thesis dissertation 1 16.7%
Grey Literature 1 16.7%
Countries of Origin:
South Africa 5 83.3%
Rwanda 1 16.7%
Research Methods: (Primary and Secondary Research)
Mixed Methods (Primary Research):
Sequential exploratory | 1 | 16.7%
Quasi-Experimental (Primary Research):
Interrupted time series analysis | 1 | 16.7%
Descriptive Observational Studies (Primary Research):
Cross-sectional study 1 16.7%
Survey 2 33.3%
Secondary Research:
Evidence-based Clinical Practice Guideline | 1 | 16.7%
Area of Intervention (clinical, educational, policy, etc.):
Clinical | 6 | 100%
Language of Publication:
English | 6 | 100%

3.3 Key results/finding of included studies
The key features of the six included papers are synthesised in Table 3.2.
3.3.1 Acute Pain Prevalence

None of the included papers reported acute pain prevalence in the African prehospital setting.
Nevertheless, in Phase 1 (quantitative phase) of the mixed methods study by Mulder (40),
respondents to the survey indicated that 2% encountered >1 patient requiring analgesia per
month, 28% encountered between 1 - 5 patients, 19% between 10 - 15, 6% between 15 - 20 and

9% more than 20 patients per month.
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Table 3.2: Overview of included studies

Author(s), year Stud Ry Results
et y Study design Study aim(s) . v Collection Study sample Pain assessment Non-pharmacological Pharmacological
of publication setting - o
Period (Initial & reassess) management management
Phase 1: Quantitative (Descriptive cross-sectional study)
Initial: Analgesia initiated
N =57 i i
7 Jun - 30 . based on a comprehensive Morphine, Ketamine,
participants - ) Voltaren, NSAIDsS, Tramadol,
Sep 2010 s clinical picture L o ) ,
(ALSS), Positioning & splinting Benzodiazepines
Reassess: Both decreased
22% Response ) ) .
) pain score & physiological
To determine the factors rate -
o T indicator of change
contributing to the clinical = - -
Mixed-methods: decision-making process Phase 2: Qualitative (In-depth interviews)
Mulder 2012 Sequential made by South African South Africa Initial: Main determinant in
[40] Exploratory paramedics in their decision-making around
management of patients with initiating analgesia was the
acute traumatic pain patient’s expression Morphine or Ketamine
N = ici verbal) of pain f hen i
5010 5 participants ( ) ' IO Not reported (pre errgd when in scppe) or
(ALSS) Re-assess: Participants rely alternatively a combination
on the patient’s expression of Morphine & Ketamine
of pain relief rather than a
numerical score in the
decision-making process
o dheserly hospital Initial: NRS® assessed in e e T e [ £
Descriptive o describe prehospital 530 PCRs (ALSS 21% (n=111) of PCRs® itrates administered in 37%
Matthews et INN———— pharmacological analgesia Cape Town, | Aug 2013 - emplovees of . ond s Not reported (n=197), Morphine in 75%
al. 2017 [41] surF\)/e practices in the City of Cape South Africa Jul 2014 V?/CEVMS) Reass?“- ; N_RS - P (n=278), Ketamine in 1.7%
Yy TexT assessed in 6% (n=34) o (n=9) of cases
PCRs$
i N =60 .
Vincent- Prospective To desc'rlbe the use of - Initial: Not reported
Lambert and descriptive stud morphine sulphate & One participants : i
De Kock 2015 (inter[:r)wet-basedy compare paramedic practices | South Africa month in (ALSS), Reassess: Stoplpabm q Not reported Morphine
[42] survey) to existing guidelines & 2015 38% Response manjgementdparF ybase
y literature rate on decreased pain score
To assess the cfommdgnity Cooling with water,
bmanag?metﬂt C; RS 'att”C s - Ot N = 258 Pecclietste ice or cooling agents
Cox et al. 2015 Descriptive cross- urns prior to admission to a Cape Town, ug - e burn patients Initial: Not performed like Burnshield® Paracetamol, NSAIDS,
[43] sectional stud IS GRS IS e South Africa AT (aged 1 month to . f, d hield® lied Tilidine, Morphine, Ketamine
Y current provincial policy - Aug 2013 g Reassess: Not performe Burnshield® applie ) p b

guidelines & to identify areas
for improvement

14 years)

by EMSS in 6.2%
(n=22) children
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HPCSA 2018
[44]

Adaptive CPGS$
Design

To review & update existing
protocols for ECPsS & create
an evidence-based CPG$
which: provides an evidence
base for emergency care
practice contextualised to
the South African setting, is
patient-centred, realistic and
enhance continuity of care
throughout the emergency
system, is aligned to best
practice & provide guidance
to current practitioners and
those envisioned by the draft
NECETS policy

South Africa

Searching:
Oct 2015 -
Jan 2016

276 CPGs$
included

Initial: Assess pain as part
of general patient care

Reassess: Use age-
appropriate pain
assessment scale, reassess
every 5 minutes

Obverse for evidence of
serious adverse effects

Burns: Cool & cover
burns

Fracture: Effectively
immobilise fracture

No further
recommendation
specifically related to
non-pharmacological
pain management

Labour: Inhaled nitrous
oxide or opioids (IV$ or IM%)

Chest Pain (dependent on
the cause): Sublingual or IV$
Nitrates and/or Opioids (IV$

or IM$)

Burns: Paracetamol or
NSAIDsS, consider opioids for
intermittent or procedural
pain
Trauma: Narcotic analgesics
(Morphine V8 or Fentanyl
IVS/INS) for moderate to
severe pain

Procedural sedation &
analgesia: Ketamine: IV5, if
sedation inadequate
incremental IV$ doses

Post-resuscitation care: Pain
& discomfort should be
controlled with analgesics &
sedatives

Scott et al.
2017 [45] *

Quasi-
Experimental:
Interrupted Time
Series Analysis

To compared five quality
process measures recorded
before & after the
implementation of the CQI®
programme & aimed to
determine the immediate
impact of the CQl$
programme as well as the
impact over time

Kigali,
Rwanda

Pre-CQlS:
Jan 2013 -
Feb 2014

Post CQIS:
April 2014
— May
2015

N =1028

Trauma patients
>15 years

Initial: Not reported

Reassess: Not reported

Splinting of long bone
fractures:
Pre-CQI$: 87.5%
(n=335)
Post-CQl%: 92,6%
(n=393)
p-value: 0.019

Acetaminophen, ibuprofen,
diclofenac, morphine,
tramadol, fentanyl,
pethidine & ketamine.

Pain management for long
bone fractures:
Pre-CQIS: 85.1% (n=335)
Post-CQJS: 93,6% (n=393)
p-value: < 0.001

Footnote: *No formal prehospital care certified programme was available, thus ambulances in Rwanda are manned by one driver, one anaesthesia technician & one nurse, § Abbreviations - ALS: Advanced Life Support, CPGs: Clinical Practice
Guidelines, CQl: Continuous Quality Improvement, ECPs: Emergency Care Providers, EMS: Emergency Medical Services, IM: Intramuscular, IN: Intranasal, IV: Intravenous, NECET: National Emergency Care Education and Training, NRS:
Numeral Rating Scale, NSAIDs: Non-Steroidal Anti-Inflammatory Drugs, PCRs: Patient Care Reports, WCEMS: Western Cape Emergency Medical Services
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3.3.2 Aetiology of Acute Pain

In the review of PCRs (n=530), Matthews et al. (41) found the following causes for initiating
analgesia: soft tissue injuries including burns (n=74, 14%, 95%Cl 11-17), fracture, amputations or
dislocations (n=132, 25%, 95%Cl 21-29%), stabbing or gunshot wounds (n=52, 10%, 95%C/ 7-13),
chest pain (n=226, 42%, 95%Cl/ 38-47) and non-traumatic pain including back pain (n=42, 8%,
95%Cl 6-11). In four cases diagnostic notes were not recorded. Participants (n=60) in the study
by Vincent-Lambert and De Kock (42) identified fractures (100%), dislocations (96.7%), burns
(95%), chest pain (90%) and severe soft tissue injuries (81.7%) as conditions commonly associated

with noteworthy pain and the need for analgesia.
3.3.3 Pain assessment (Initial and re-assessment)

Generally, pain assessment practice in the included studies was poor. Matthews et al (41)
reported that the numeric rating scale (NRS) were recorded in 111 (21%, 95%C/ 18-25) cases
whereas a second NRS assessment was recorded in only 34 (6%, 95%Cl/ 4-9) cases. In the
descriptive cross-sectional study by Cox et al. (43), none of the 353 paediatric burns victims had

their pain management assessed using a pain scale prior to admission to the burns unit.

In phase 1 of the study by Mulder (40) respondents indicated that to initiate analgesia, a
comprehensive picture is required, and decisions are not based on a single isolated factor.
Additionally, respondents (81%) reported that both a decrease in pain score and physiological
changes are indications to stop pain management. In the second phase (quantitative) the
patient’s expression of pain was identified as the main determinant in the decision to initiate
analgesia. Despite the questionnaire indicating that practitioners incorporated pain scores during
pain management most of the interviewees (n=5) expressed that a pain score is not a good
indicator for initiating analgesia. The patient’s expression of comfort was deemed a good
indicator for stopping analgesia, whereas the practitioner’s opinion of the patient’s pain in terms
of the patient appearing comfortable and the patient requesting practitioners to stop pain
management were identified as factors contributing cessation of analgesia. Vincent-Lambert and
De Kock (42) stated that participants used verbalised pain relief, decreased pain score and

decreased heart rate as perceived end-points of analgesia (effective pain relief).

The evidence-based CPGs for the South African prehospital setting by the Health Professions
Council of South Africa (HPCSA) (44) recommends the following in terms of pain assessment. The

description partly reproduces the wording as captured in the HPCSA CPGs (44).
e Use age-appropriate pain scales as part of general patient care,
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e All trauma patients should be considered candidates for pain relief,

e Inlabour, meet the mother’s pain relief expectations,

e All patients which received analgesia must be reassessed every 5 minutes (using age-
appropriate pain scale),

e Observe patients for evidence of severe adverse effects like sedation, hypotension, hypoxia,
and anaphylaxis,

e Presence of severe adverse effects demonstrates the need to stop further administration,

e EC courses should teach nationally standardised age-appropriate pain scales.
3.3.4 Factors influencing decision-making

Respondents to the study by Vincent-Lambert and De Kock (42) indicated that the following
factors were considered during the decision making of whether to administer morphine for
analgesia: level of pain being experienced, patient’s desire for pain relief, practitioners’ fears of
adverse effects and transportation (mode, time and conditions). During decision-making,
interviewees in the second phase of the study by Mulder (40) reported mechanism of injury, the
need to move the patient, factors causing emotional influences like socio-economic status,
insurance status, age, gender and the practitioner perceiving the injury to be painful based on
personal experience or looking at the injury, as contributing factors. Physiological indicators,
influenced by external stimuli particularly in the prehospital setting, were deemed a poor

reference for decision making unless the patient was intoxicated or altered.
3.3.5 Non-Pharmacological management of acute pain

Limited results related to the non-pharmacological management of acute pain were obtained
from the included papers. For paediatric burns victims, a Burnshield® dressing was applied by
EMS in 22 (6.2%) children and 251 (71.1%) children at CHCs (43). HPCSA (46) CPGs recommends
cooling and covering burns and the immobilisation of fractures. Scott et al. (45) found that after
the implementation of the CQl program, there were a significate improvement in the percentage

of extremity fractures splinted [pre-CQl: 87.5% (n=335) vs post-CQl: 92,6% (n=393); p=0.019].
3.3.6 Pharmacological management of acute pain

The main pharmacological pain management recommendation of evidence-based CPGs by the
HPCSA (44) is shown in Table 3.3. The description in Table 3.3 partly reproduces the wording as
captured in the HPCSA CPGs (44).

For paediatric burns victims, parents and medical staff used paracetamol most frequently,

whereas |V morphine in combination with oral paracetamol was administered if transported to
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burns units by ambulance (40). As evidence from PCRs, Matthews et al. (41) reported the
following analgesia practices by ALS practitioners. Morphine with a median dose of 4 mg (/QR 3-
6) was administered in 371 (70%, 95%Cl 66-74) cases and a total of 25 mg morphine administered
in 278 (75%, 95%Cl 70-79) cases. One dose of morphine was administered in 268 (72.2%, 95%Cl
67-77), two doses in 86 (23%, 95%Cl 19-28) and three doses in 18 (5%, 95%Cl 3-8) cases. Co-
administration of morphine with nitrates occurred in 47 (24%, 95%CI 18-30) cases and morphine
with ketamine in three (33%, 95%C/ 7-70) cases. Sublingual nitrates were administered in 197

(37%, 95%CI 33-41) cases and ketamine in nine (1.7%, 95%Cl 1-3) cases (41).

Table 3.3: Summary of pharmacological management of pain as per HPSCA CPGs (44)

Indication Description

e Inhaled nitrous oxide is the recommended method for pain relief

e Practitioners to explain medications result in moderate pain relief
and ensure that the patient understands possible adverse effects

e If, IV or IM opioids considered, inform the patient of limited effect

e  Morphine (V) or Fentanyl (IV or IN) is recommended

e Morphine: IV 0.1 mg/kg or IV/IN Fentanyl: 1.0 pg/kg (Adult IN dose)

e Paediatric IN dose for Fentanyl 1.5 pg/kg

e If pain remains noteworthy, consider re-dosing with half the initial
dose

e Appropriately management pain

e Administer paracetamol or NSAIDs to management pain

Labour

Trauma (moderate to
severe pain)

Burns e QOpioids can be considered for intermittent pain or pain associated
with procedures
e  Chest pain at first contact - Sublingual or IV nitrates while titrating to
Chest Pain (management blood pressure and/or
dependent on cause) e QOpioids titrated and used with caution to limit potential interaction
with antiplatelet therapy
e Ketamine IV, IN or IM is recommended, followed by additional
incremental IV doses of ketamine if sedation inadequate
e |oading dose over 30-60 secs: Adults IV 1 mg/kg and Paediatrics IV
Procedural sedation and 1.5-2 mg/kg
analgesia e If sedation inadequate or repeated dose necessary, administer

additional incremental doses of 0.5-1 mg/kg IV

e Alternative to IV administration: IM 4-5 mg/kg or IN (No dose
stipulated)

e QOpioids (morphine or fentanyl) and sedative can be administered to
control pain and discomfort

Footnote: IM: Intramuscular, IN: Intranasal, NSAIDs: Non-Steroidal Anti-Inflammatory Drugs, IV: Intravenous

Post-resuscitation care

Fifty-one participants (85%) in the internet-based survey by Vincent-Lambert and De Kock (42)
indicated a preference for a high-dose morphine regimen (0.1 mg/kg followed by 0.05 mg/kg
after 5 minutes) whereas nine participants selected a low-dose morphine regimen (0.05 mg/kg
followed by 0.025 mg/kg after 5 minutes) in hemodynamically stable patients with severe pain.
The most common reasons for low-dose regimen were concerns for nausea/vomiting,

hypotension, respiratory depression, blunting diagnostic procedures at the ED, dose enough to
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dull pain to a tolerable level and the belief that patients sometimes lie about the extent of their
pain. The rationale for selecting high-dose regimens was based on the following opinions of
participants: adverse effects depend more on the rate of medications administration than the
dose; aim of relieving pain instead of merely blunting pain; pain may be harmful to patient

outcomes; and if a definite pain response is present, patients will not experience adverse effects.

Scott et al. [45] found that after the implementation of the CQl program, there was a significant
improvement in the administration of pain control [pre-CQl: 85.1% (n=335) vs post-CQl: 93,6%

(n=393); p<0.001] in trauma patients.

Morphine was specified as the method of analgesia in 68% of respondents in Phase 1 of Mulder’s
(40) study. For practitioners with ketamine and morphine in their scope of practice, ketamine was
preferred in terms of onset of action and efficacy in trauma by interviewees (Phase 2). Some
practitioners deemed a combination of ketamine and morphine more effective. In the absence
of immediate life-threatening conditions, interviewees indicated that pain management takes the

highest priority and that without pain management further management may not be possible.
3.3.7 Study conclusions

Cox et al. (43) determined that health staff were unfamiliar with provincial burns guidelines and
analgesic drug dosages; hence, the study identified pain management as one of the six major
shortfalls in the implementation of provincial burns guidelines (Western Cape, SA). Matthews et
al. (41) concluded that, in the study setting (SA), prehospital pain management is likely haphazard,
ineffective, and not conforming to current best practice. Furthermore, morphine is administered
at low dosages and there was limited evidence of pain assessment using a pain scale. Multimodal
pain management in the prehospital setting is restricted probably due to the limited availability
of alternative medications. Finally, the study urged for continuous pain care education and the
development of prehospital pain management CPGs. Much like Matthews et al. (41), Vincent-
Lambert and De Kock (42) recommend the development of pain management protocols for the
SA prehospital setting and found that pain assessment using a pain score is lacking. Nevertheless,
SA ALS practitioners seem to consider various vital factors during pain management decision-
making. Further, the authors were concerned with the practice of administrating the morphine
loading dose in a measured approach likely resulting in a delayed onset or failure of pain relief.
The study by Scott et al. (45) demonstrated that the CQl programme significantly improved both
the pharmacological and non-pharmacological management of pain and concluded that the CQl
programme led to an immediate improvement in prehospital care delivered as well as an
improvement over time. Mulder (40) concluded that the approach to pain management of SA
ALS practitioners indicates a dynamic thought process. Internal factors such as previous
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experience, personal perceptions and opinions and external inputs like the patients’ perception,
pain score, physiological indicators, the mechanism of the injury and the required interventions

are factors influencing clinical decision-making in terms of acute traumatic pain management.
4. Discussion

From the results of the scoping review, it is evident that high-quality research into prehospital
acute pain assessment and management in Africa is significantly lacking. Despite extensive
searches, only six papers addressing the topic could be identified. Furthermore, although Cox et
al. (43) met the eligibility criteria for inclusion in the scoping review, the study provided very
limited information and insight into the assessment and management of acute pain associated
with burn injuries in the prehospital setting. In comparison with the volume and range of
prehospital pain research conducted in high-income regions like North America, Australasia,
Europe and the United Kingdom (UK), the shortfall in this field in Africa is irrefutable (7-15,18-
23,25,26).

4.1 EMS Systems and Research in Africa

Both the WHO (46) and the World Bank (47) declared a decade ago that EMS is a fundamental
part of the national health systems of low-income and middle-income countries, and that
Governments and Ministries of Health of these countries should pay attention to and promote
the development of EMS systems as well as prioritise investment. Due to the knowledge gap
related to EMS systems in low and middle-income countries, research should aim to determine
the necessity for EMS systems, develop a better understanding of the conditions/diseases which
may be addressed by or benefit from well-established EMS systems (for example time-sensitive
conditions like acute coronary syndrome and severe trauma) and examine possible solutions to
region-specific problems (46,48). Furthermore, because EC is a neglected research area,
development of and defining research priorities are problematic (49) but necessary to focus and

direct prehospital research.

Access to EMS in most low and middle-income countries including the African continent is very
limited (49-52). According to Mould-Millman et al. (28), 61.1% of African countries have no
evidence of EMS systems. Less than 9% of Africans have access to an EMS system, with injury
(commonly associated with acute pain) being the leading reason for EMS transportation. Forty-
eight percent of systems utilised laypersons trained in first aid (tier-one) as responders and 96%
medically-trained (tier-two) responders of which 84% were BLS practitioners. In terms of
appropriate pain management, what is of concern is that first aid trained and BLS practitioners

will predominantly manage pain with non-pharmacological methods only and to a lesser degree
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with pharmacological methods, which will be limited to medications such as inhaled nitrous oxide
(Namibia and South Africa) (45,53), other inhaled analgesics, like penthroxyflurane (SA) (45) or

oral analgesics like paracetamol (Ghana) (54).

Despite literature describing the necessity for and importance of research for the development
of EMS systems in Africa (47,49), research in Africa and particularly in the prehospital setting
remains challenging in terms of research funding, research frameworks and governance, research
capacity and clear research priorities. Worldwide, the majority of research is conducted in high-
income countries with the Global Forum on Health Research [55] stating that the 10-90 gap,
whereby <10% of health research funding is allocated to research in developing countries where
more than 90% of preventable health issues occur, persists. As described above, some of these
preventable health issues and the incurring burden may benefit from or be addressed by quality
EMS systems (47,48). The assessment of national health research systems (NHRS) in the WHO
Africa region in 2015 found that when compared to the 2003 and 2009 NHRS assessments, some
countries in the African region had made advancements in developing certain functions of their
NHRS. However, other countries in the region remained without NHRS (56). To establish
prehospital research principles for Africa, Mould-Millman et al. (48) recommend including,
among others, the development of methods to accurately gather data related to emergency
conditions (commonly associated with pain) in Africa, to measure the efficacy of basic prehospital
EC (pain care is an essential part of EC), to develop region-specific prehospital research priorities
and align these priorities with the global research agenda. To address the lack of research
capacity, the focus should be placed on education and training to conduct quality and meaningful

research (48).

Considering the limited number and methodological quality of the included research, this scoping
review exposes the paucity of high-quality prehospital acute pain research in Africa. Except for
the evidence-based CPG, no high-level evidence in the form of RCTs or systematic reviews and
meta-analysis examining pain interventions in African prehospital setting could be identified.
Furthermore, it is noteworthy that none of the guidelines adapted, adopted or contextualised for
the purposed of the CPGs (44) originated from Africa. Additionally, the studies contained no or
very limited epidemiological data, making describing acute pain and developing an understanding
of the extent of the acute pain burden in the African prehospital setting problematic. It is
desirable to develop a broader understanding of how ECPs knowledge, opinions, and behaviours
influence pain care in the form of qualitative research as well as how CQl projects may improve

acute pain care in the African prehospital setting.
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4.2 Acute Pain Prevalence in the Prehospital setting

As mentioned, none of the studies included in the scoping review investigated or reported the
prevalence or any other noteworthy epidemiological characteristics of acute pain in the African
prehospital setting. As previously stated, international studies indicate that acute pain in the
prehospital setting is prevalent and often undertreated (7-11,13,15). If one merely considers the
high trauma rate in the African region, it is reasonable to anticipate that acute pain in the African
prehospital setting will be prevalent. Because pain management is a human right, for all citizens
of the world (57,58) and its presence brings about unnecessary suffering, it must be emphasised,

scrutinised and addressed.

In comparison to communicable diseases (like malaria, TB, HIV/AIDS), primary health care (child
immunization) and basic resources like running water, pain management would seem to be a low
priority in the health systems of low and middle-income countries; with a paucity of

comprehensive data on pain and pain management (58-60).
4.3 Acute Pain Assessment in the Prehospital setting

Continuous assessment of the severity of acute pain forms an integral part of acute pain
management as it provides the basis for decision-making (15,61); nevertheless, barriers are
numerous. The subjective nature of pain, cultural, religious, and personal beliefs of patients,
language barriers, lack of education and knowledge (practitioners and patients), attitudes and
practices on the part of HCP’s, all make pain assessment a challenge (15,61-63). Three of the
studies (40-42) included in the review discussed and raised concerns related to acute pain
assessment as practitioners did not conform with best practice which requires the use of an age-
appropriate pain scale with regular reassessment (17,44,64,65). For a pain assessment tool to be
applicable and suitable for prehospital use, it must be quick, not require equipment to record, be
reproducible and have good interpersonal and intrapersonal reliability (25). Self-reported pain is
the most reliable indicator of pain severity and, if patients are unable to report on pain, pain
behavioural tools may be used to estimate pain severity (17,64). Although this scoping review
identified a limited number of studies, the data show that practitioner behaviour in terms of

assessing pain severity may be an area of concern needing further investigation and explanation.

Research which focuses on developing an understanding of the various challenges faced when
assessing pain in the African prehospital setting is indicated. In addition, research should aim to
determine pain assessment enablers and the development of pain assessment policies/strategies
to guide practice and to ensure appropriate education for ECPs to facilitate effective pain

assessment in the prehospital setting. Furthermore, to monitor the quality of prehospital acute
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pain care, EMS systems can incorporate acute pain assessment and management as clinical
quality indicators and implement CQl programs to improve the quality of and accountability for
prehospital pain care. The study by Scott et al. 2017 (45) is indicative of the value CQl programs

may have on the delivery of quality prehospital EC and acute pain care.
4.4 Prehospital Acute Pain Management

Mulder (40), Matthews et al. (41) and Vincent-Lambert and De Kock (42) reported on the use of
morphine and, depending on the level of qualification, the use of ketamine in the prehospital
setting. As a result of levels of ECP qualifications restricting the pharmacological scope of practice
as well as logistical and cost issues related to inhaled nitrous oxide, many patients treated and
transported by EMS in SA may not receive prehospital pain management. Pain management
practice in the Rwandan EMS system appears to be unique as prehospital care in the studies’
cohort was provided by nurses and anaesthesia technicians with a broad array of pain
medications (acetaminophen, ibuprofen, diclofenac, morphine, tramadol, fentanyl, pethidine,
and ketamine) at their disposal (45). In the rest of Africa, access to pain management in the
prehospital setting would likely be more limited, due to scope of practice confines and other EMS
system related limitations. In SA, some of the limitations in the provision of pain management in
the prehospital setting would likely be addressed by the recently revised evidence-based CPGs
(44). Similar pain management frameworks relevant to the African prehospital setting, whether
novel or based on international practice, are needed. Research should focus on in-depth
investigation and evaluation to develop appropriate policies/strategies for pain management and
practitioner education in terms of pain management. Undoubtedly, the development of the CPGs
(44) for the South African prehospital setting demonstrates growth in the profession and will
prove valuable for quality patient care. Nonetheless, considering the limited resources and the
lack of ECPs trained to a level higher than BLS in the rest of Africa it must be questioned whether

the CPGs is adaptable to other EMS systems in Africa.

Included studies provided limited evidence on non-pharmacological pain management making it
a further aspect requiring additional investigation in the African prehospital setting. The literature
review by Pak et al. (66) determined that evidence indicate the potential for non-pharmacological

pain management choices to play a vital role and likely decrease the use of medications.
4.5 Study Limitations

An attempt was made to ensure that all unpublished literature on the topic of the scoping review
was accessed by searching grey literature and contacting leaders in EM in Africa. Nevertheless,
relevant unpublished articles or thesis dissertations may still have been missed. Despite the

extended search a very limited number of studies could be identified and as a result, the
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implications for practice are limited but there are significant implications for research as the

review clarifies research gaps and assists in directing focus.

The majority (83%) of the studies included in the scoping review were conducted in the South
African prehospital setting, this can most likely be attributed to the immaturity or lack of EMS
systems in most African countries (20) as well as be an indication of the limited research capacity
in Africa. As a result, the findings of the scoping review are probably a true representation of the
paucity of prehospital pain research in Africa. In comparison to other African countries, SA
probably possesses the most developed EMS system, employing ECPs with university level

qualifications thus more likely to perform research.

A further drawback to the findings of the scoping review is that none of the included studies
represented data on the patients perspective of the quality of pain management (satisfaction),
but then this may, as well, be attributed to the scarcity and immaturity of research in the African

prehospital setting.

Scoping review methodology does not generally require the critical appraisal of the quality of the
included studies (34,37,38), consequently, the quality of included studies in the scoping review
was not assessed. This issue remains a critique and controversy (35) in the methodology of

scoping reviews and therefore deemed a limitation (36) of this scoping review.
5. Conclusion
5.1 Implications for research

Acute pain research in the African prehospital setting is significantly lacking and large knowledge
gaps exist. In order to fill the research gaps in the African prehospital setting and develop the
profession, it is paramount that research capacity amongst members of the EC profession is built
through education and training and that governments invest in the development of EMS systems

and quality prehospital care.

In terms of acute pain it is recommended that research should focus on the following pertinent
areas: gathering and publishing epidemiological data related to acute pain in the African
prehospital setting, understanding provider’s practice as well as barriers to and enablers of pain
assessment and management in the African prehospital setting, identifying limitations within EMS
systems and limitations in scope of practice, and developing evidence-based CPGs for pain

assessment and management catering for all EMS systems in Africa.

5.2 Implications for practice

Due to the limited number of studies included in the scoping review deducing implications for

practice is problematic. Educational initiatives to improve the knowledge and understanding of
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pain assessment and management principles may prove beneficial to the quality of acute pain
care. Additionally, ensuring that the scope of practice for every level of qualification for ECPs
includes medication(s) appropriate to alleviate pain yet fitting for the level of qualification,
suffering secondary to acute pain will be reduced and patient outcomes improved. Introducing
pain assessment and management as EMS quality indicators will allow services to start evaluating

pain care and allow for the development of CQl initiatives to advance patient care and outcomes.
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3.4 Discussion

The findings of the scoping review brought to the fore how little is known about pain
epidemiology, assessment and management practices, knowledge and attitudes regarding pain,
barriers and enablers as well as practitioners’ and patients’ perceptions of acute pain and acute
pain care in the prehospital setting in Africa. It allowed the researcher to confirm acute pain
research in the African prehospital setting as an area where new scientific knowledge must be
added. Although acute pain research in the African prehospital setting is unquestionably not the
only research area with a scarcity of scientific knowledge for the setting and region, the
exploration of this research topic will assist in decreasing unnecessary suffering, improving the
quality of prehospital care and add to the progress and development of this field of medicine.
Further, the finding highlights the immaturity of EMS systems in the African region as well as
showing the limitations in terms of research capacity to drive the development of prehospital
medicine in the region (220). EMS systems are described as a fundamental part of health care
systems in Africa, however, the potential benefit of well-established EMS systems are not clearly

understood (221).

Outside of the published article, no additional methods, results, or study limitations related to
the scoping review can be reported. All methods utilised, results and study limitations found were
detailed in the publication. This publication provided valuable insight for what is to follow in the
research project and reinforced the basis for the overall research project, that in order to ensure
quality prehospital acute pain care, a better understanding of the different components which

influence pain care in this setting is needed and will allow for making recommendations (222).
3.5 Chapter conclusion

In conclusion, the findings of the scoping review support the notion presented after the literature
review, that research pertaining to acute pain care in the African prehospital setting is scarce.
The scoping review allowed the researcher to develop a clear understanding of what is known
about the research topic compared to what is yet to be explored. With the backdrop of the
knowledge gained from the scoping review (222), the remaining three objectives form a
foundation for addressing some of the knowledge gaps identified by the scoping review, with

more research expected to follow.
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CHAPTER 4: ACUTE PAIN ASSESSMENT AND MANAGEMENT IN THE PREHOSPITAL
SETTING, IN THE WESTERN CAPE, SOUTH AFRICA: A KNOWLEDGE, ATTITUDES AND
PRACTICES SURVEY
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4.2 Synopsis
4.2.1 Rationale for conducting the study

The knowledge, attitudes, and practices (KAP) survey model focusses on measuring what is
known about a health problem, as well as establishing a baseline of beliefs and behaviours
towards that health problem in a specific population. In addition, the model may be utilised to
measure change after health interventions. Data generated from KAP surveys are informative and
insightful and contribute to a better understanding of the health problem under investigation
(226,227). The knowledge aspect of the survey measures what the study population knows about
the health problem and may help to identify gaps in training and education. Attitudes refer to the
study population’s beliefs or position on the health problem whereas practices refer to the study

population’s observable actions and behaviours as individuals (226,227).

No published KAP surveys regarding pain assessment and management in the prehospital setting
could be identified. The motivation for the survey was thus to be the first study to identify and
describe knowledge and attitudes regarding pain assessment and management among
emergency care providers in the prehospital setting, in the WC, SA, to identify gaps in knowledge
and attitudes regarding pain assessment and management and to describe practice or
behaviours. In addition, the study would identify barriers and enablers to pain assessment and
management in the prehospital setting in the WC, SA to form the basis for further investigation

and elaboration.

4.2.2  Aim and objectives

Aim:

The aim was to describe the knowledge, attitudes, and practices of emergency care providers in
relation to acute pain assessment and management in the prehospital setting, in the WC, SA.

Objectives:

e To assess and identify gaps in knowledge and understanding of acute pain assessment and
management among emergency care providers in the prehospital setting, in the WC, SA.

e Todevelop abaseline comprehension of emergency care providers’ attitudes towards acute
pain assessment and management in the prehospital setting, in the WC, SA.

e To describe current acute pain practices and behaviours amongst emergency care

providers’ in the prehospital setting, in the WC, SA.
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e To identify barriers and enabling factors to acute pain assessment and management by

emergency care providers in the prehospital setting, in the WC, SA.
4.2.3  Main results
Participation:

e Two hundred and one individuals completed the informed consent with 180 agreeing to
participate. Of the 180 responses, 80 were excluded secondary to being incomplete.
Responses were included if respondents completed, at least to the end of the
“True/False/Don’t Know” section (2) or onwards.

e Ahundred respondents completed to the end of section 2, 91 (91%) up to the end of section
3, 87 (87%) to the end of section 4, 73 (73%) to the end of section 5 and 65 (65%) completed

section 6 with an overall dropout rate of 35% (n=35).
Demographic Information:

e The mean age of respondents was 34.74 (SD 8.13) years while the mean years’ experience
was 10.02 (SD 6.47) years.

e Sixty-nine respondents (69%) were male and 31 (31%) female. Most respondents were
employed in the public/government sector (n=93, 93%) and functioned as operational
emergency care providers (n=85, 85%). Fifty-four (54%) respondents had attended training
on the research topic in the last two years. Most respondents were from the Eden district

(n=41, 41%) and the City of Cape Town (n=29, 29%).
Questionnaire results:

e The mean overall percentage correct for knowledge and attitudes regarding pain measured
in sections 2, 3 and 4 was 58.01% (n=87, SD 15.66, 95%C| 54.67-61.35).

e Respondents with higher qualifications, more years’ experience and those who did not
attend medical education on pain, achieved higher scores.

e Patients’ alcohol or drug use (n=49, 67.1%), patients’ language (n=45, 61.6%) and workload
and lack of time (n=44, 58.9%) were the most frequently selected barriers (n=73).

e The most commonly selected enablers (n=73) were the availability of higher qualified
emergency care providers (n=54, 74.0%), insight and awareness that pain management is
important (n=43, 58.9%), availability of resources (medications, disposables, monitoring
equipment) (n=38, 52.1%) and cooperative patients (n=38, 52.1%).

e On the case vignettes, only 23 (35.4%) respondents assigned pain score as self-reported to

the patient without behavioural indications of severe pain (Andrew) whereas 42 (64.6%)
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assigned a pain score as self-reported to the patient with behavioural indications of severe
pain (Robert). Andrew’s median pain score was 5 (/QR 3-8) and Robert’s 8 (/QR 6-8).

e From the pain management practice questions, it appears that some non-pharmacological
approaches (calm, reassess, tender loving care, position, make comfortable) to pain
management are employed regularly. Pharmacological pain management practices appear
to be less rigorous, with clear differences between the management of the two case studies
presented. Further, from the summaries, it appears that patients with severe pain may
regularly not receive appropriate pain management during the prehospital phase of their

health care.

“Below is the content of the published article followed by the references and supplementary
tables and figures of the paper. The context and meaning of the published paper are described in

detail in the rest of the chapter”
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Authors and affiliations: Andrit Lourens®’, Peter Hodkinson?, Romy Parker?

! Division of Emergency Medicine, University of Cape Town (UCT), Cape Town, South Africa
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Abstract

Background: Acute pain is frequently encountered in the prehospital setting, and therefore, a
fundamental aspect of quality emergency care. Research has shown a positive association
between healthcare providers’ knowledge of, and attitudes towards pain and pain management
practices. This study aimed to describe the knowledge, attitudes, and practices of emergency
care providers regarding acute pain assessment and management in the prehospital setting, in
the Western Cape, South Africa. The specific objectives were to, identify gaps in pain knowledge;
assess attitudes regarding pain assessment and management; describe pain assessment and

management behaviours and practices; and identify barriers to and enablers of pain care.

Methods: A web-based descriptive cross-sectional survey was conducted among emergency care
providers of all qualifications, using a face-validated Knowledge, Attitudes and Practices of Pain

survey.

Results: Responses of 100 participants were included in the analysis. The survey response rate
could not be calculated. The mean age of respondents was 34.74 (SD 8.13) years and the mean
years’ experience 10.02 (SD 6.47). Most respondents were male (69%), employed in the
public/government sector (93%) as operational practitioners (85%) with 54% of respondents
having attended medical education on pain care in the last two years. The mean percentage for
knowledge and attitudes regarding pain among emergency care providers was 58.01% (SD 15.66)
with gaps identified in various aspects of pain and pain care. Practitioners with higher
qualifications, more years’ experience and those who did not attend medical education on pain,
achieved higher scores. Alcohol and drug use by patients were the most selected barrier to pain
care while the availability of higher qualified practitioners was the most selected enabler. When
asked to record pain scores, practitioners were less inclined to assign scores which were self-
reported by the patients in the case scenarios. The participant dropout rate was 35%.
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Conclusion: Our results suggest that there is suboptimal knowledge and attitudes regarding pain
among emergency care providers in the Western Cape, South Africa. Gaps in pain knowledge,
attitudes and practices were identified. Some barriers and enablers of pain care in the South

African prehospital setting were identified but further research is indicated.

Keywords
Prehospital; Acute pain assessment and management; Analgesia; Knowledge, Attitudes and

Practices
Background

Acute pain prevalence in the prehospital arena is thought to be high with the assessment and
management thereof widely shown to be insufficient at large (1-4). The South African prehospital
setting appears to be no different with two recent studies showing limited evidence of pain
assessment, and pain management likely being ineffective (5,6). Very little is known about acute
pain in the African prehospital setting (7). In low- and middle-income countries, inadequate pain
management is often attributed to a lack of resources and knowledge, poor pain assessment
and/or pain being a low priority (8,9). Benefits of alleviating acute pain are numerous. Suffering,
recovery time, infection risk and the risk for chronic pain are reduced while diagnostic and
treatment processes are enabled, and patient satisfaction and patient outcomes are improved
(10-13). Evidence also suggests that prehospital analgesia reduces the time to administration and
likely increases appropriate subsequent emergency department analgesia (13,14). Pain
management is a fundamental aspect of quality prehospital care, and despite apparently
straightforward approaches, in theory, it is extremely challenging to achieve, even in well-

developed systems (15—-17).

Various barriers to prehospital pain management like lack of knowledge, pain assessment
challenges, language barriers, organisational culture, pain underestimation and practitioners
beliefs and attitudes have been highlighted (13,18-21). Children are less likely to have pain
assessed and managed (22-25) and females regardless of age and pain severity less likely to
received opioids (25—-28) while patients in severe pain and those spending more time with
Emergency Medical Services (EMS) more likely to receive opioids (28,29). Some prehospital
practitioners express an attitude that pain is not life-threatening, therefore, a minor priority
(18,19). Male prehospital practitioners express more enduring (stoic) viewpoints regarding the
need for analgesia while older practitioners have more negative attitudes about assessing pain
medication requirements (30). Moreover, prehospital providers from various high-income
countries (HIC) still report that pain assessment and management during undergraduate studies

receive limited focus (18,20,21) and that continuous pain education is lacking (22).
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Knowledge, attitudes, and practices (KAP) surveys can be conducted to measure what is known
about a health problem, develop a baseline understanding of beliefs and behaviours, and even to
quantify change after health interventions (31,32). This study aimed to describe the KAP of
emergency care providers regarding acute pain assessment and management in the prehospital
setting, in the Western Cape (WC), South Africa (SA). The specific objectives were to, identify gaps
in pain knowledge; assess attitudes regarding pain assessment and management; describe pain
assessment and management behaviours and practices; and identify barriers to and enablers of

pain care.
Methods
Study design

A web-based (33) descriptive cross-sectional KAP in Pain survey was conducted among
prehospital emergency care providers of all qualifications, registered with the Health

Professionals Council of South Africa (HPCSA) and currently practising in the WC, SA.
Study setting

Respondents to this study were emergency care providers from the WC province, one of nine
provinces in SA with a population of more than 6.3 million people, which accounts for 11.3% of
the SA population. The WC is sub-divided into six districts, one large metropolitan area with a
well-developed healthcare network including several tertiary and many district-sized hospitals
(the City of Cape Town), and five (rural or peri-urban areas) districts (Cape Winelands; Overberg;
West Coast; Eden (or Garden Route) and Central Karoo districts) characterised by largely small
district or regional hospitals separated by long distances (34). Most of the communities in the WC
are served by the public (government-operated) EMS system while various private ambulance

services deliver a service to the minority of the population who can afford medical insurance.

Emergency care education in SA is broadly categorised into basic (BLS), intermediate (ILS) or
advanced life support (ALS) level qualifications which evolved from a three-tiered short course
framework to more professional tertiary (undergraduate) level qualifications in recent years
(35,36). At the time of the study, non-ALS practitioners’ scope of practice limited their analgesic
options to inhaled nitrous oxide (Entonox®), which is regularly not available on most ambulances
in the WC. For these practitioners (the majority of the workforce (35)), to deliver pain relief or to
provide stronger analgesia, a request for assistance from a higher (ALS) qualified practitioner,
who is able to administer intravenous analgesia (morphine or ketamine), needs to be made and

the availability of these practitioners is often limited.
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Sampling and sample size

A non-probability, convenience sampling strategy was utilised, with the aim to obtain a
representative sample of each level of qualification within the target population. Based on the
number of emergency care providers (9091) registered under the different HPCSA (iRegister) (37)
emergency care registers in the WC, a sample size of 192 was calculated using an online sample
size calculator (38) with a 7% margin of error in survey responses, a 95% confidence interval (Cl)
and a 50% response distribution. The actual sample size obtained was 100 respondents. With this
sample, the margin of error in survey responses was 9.75% with a 95% Cl and a 50% response

distribution.
Data collection

The development of the questionnaire was based primarily on two existing surveys - the
Knowledge and Attitudes Survey Regarding Pain (KASRP) used to assess nurses and other
healthcare providers (HCPs) (revised 2014) (39) and the Pediatric Nurses’” Knowledge and
Attitudes Survey Regarding Pain (40) as well as including questions adapted from the article by
Pocock (41) and questions specific to the SA prehospital setting. Dependent on the level of
gualification, emergency care providers practice within a set scope with certain medication
limitations, therefore, questions related to pharmacological pain management were restricted.
Three experts (including an expert in pain management) made comments and suggestions on the
structure and length of the questionnaire, appropriateness of the questions, accuracy of answers
and response options after which the survey was piloted among emergency care providers.
Remarks received during the pilot study were mostly related to the length of the questionnaire.
The questionnaire was, therefore, refined to include the questions/statements most appropriate
and relevant to the setting. The questionnaire consisted predominantly of closed-ended
questions with limited open-ended questions in six sections including demographic questions;
“true/false/don’t know” statements [18]; likert scale statements [8]; multiple-choice questions
(MCQs) [5]; barriers and enablers (selection from the list provided); and two case studies

(measuring pain assessment and management practices (free text questions)) (Additional File 1:

Appendix 8).

A recruitment flyer (Appendix 9) containing an embedded link and quick response (QR) code to
the online survey was sent to senior management of the different EMS systems for distribution
to staff members. Data collection started on the 11" of October 2018 and was extended due to
poor participation until the 31 of March 2019. The management structure of the services
involved was requested to remind staff of the survey in December 2018 and January 2019. All

completed questionnaires were anonymised by the web-based survey service (33).
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Data Analysis

Data were analysed using SPSS Statistics, Version 25 (42). The primary outcome of the study was
knowledge and attitudes regarding pain scores and percentages with secondary outcomes being
factors influencing scores, gaps in pain knowledge, attitudes and practices, the proportion of
selected barriers and enablers of pain assessment and management in the prehospital setting
and the description of pain management practices. The overall score was calculated by adding
the scores obtained for the true/false/don’t know statements, likert scale statements and MCQs.
For the true/false/don’t know statements, 1 score was assigned for a correct response and 0 for
incorrect or don’t know responses. The three-point Likert scales were collapsed into dichotomous
variables (correct and incorrect). A correct response to a statement was assigned a score of 1
while 0 was assigned to an incorrect or neutral response. Descriptive statistics were used to
express the results and tables used to present demographic information (frequencies,
percentages, means, standard deviation and ranges), survey responses (frequencies and
percentages), overall scores (means, standard deviation, ranges and 95%Cl) and selected barriers
and enablers of pain assessment and management (frequencies and percentages). Shapiro-Wilk
tests were conducted to assess normality in the data. To determine whether scores correlated
with demographic information Spearman’s correlation coefficient were conducted. To identify
whether demographic information may influence overall scores, the non-parametric tests, Mann-
Whitney U test and Kruskal-Wallis H test were conducted. For the case scenarios, self-reported
pain scores for each case were reported through descriptive statistics (frequencies, percentages
and medians) while free-text responses to the open-ended question related to the management
of the two cases were summarised in a table. The developers of the KASRP survey (39)
recommended that distinguishing between knowledge and attitude items during data analysis be

avoided.
Results
Participation

Figure 4.1 presents a flow diagram of survey participation and the number of responses included
in the data analysis. A relatively new South African law, the Protection of Personal Information
(POPI) Act 4 of 2013 (43), protects South Africans’ right to privacy and restricts access to personal
information. Consequently, the organisations which approved the research distributed the
guestionnaire internally. The number of individuals to which the questionnaire was disseminated

was unknown, making accurately calculating the survey response rate unanticipatedly difficult.
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201 Respondents completed consent

21 Respondents decline participation

180 Respondents agreed to participate

Responses of 80 participants were excluded
based on incorrect/incomplete demographic
data or participants only completing
demographic information and none of the
survey questions

A4

Responses of 100 participants were included in
the data analysis, with a total of 35
participants dropping out during the survey
(section 3-6)

Figure 4.1: Flow diagram of survey participation
Demographic information (Section 1)

The mean age of respondents was 34.74 (SD 8.13) years and ranged between 21 and 57 years,
while years of experience ranged between 1 and 29 with a mean of 10.02 (5D 6.47) years (see

Table 4.1).

Table 4.1: Demographic characteristics of respondents (n=100)

Characteristics

Gender n (%)
Male 69 (69%)
Female 31 (31%)

Level of qualification n (%)
Basic Life Support (BLS)? 20 (20%)
Intermediate Life Support (ILS)® 48 (48%)
Advanced Life Support (ALS)¢ 32 (32%)

Region of employment n (%)
Cape Town Metropolitan 29 (29%)
Cape Winelands District 8 (8%)
Central Karoo District 8 (8%)
Eden District 41 (41%)
Overberg District 8 (8%)
West Coast District 6 (6%)

Years’ experience (range) n (%)
0-10 Years 60 (60%)
11-20 Years 32 (32%)
21-30 Years 8 (8%)

Current role within EMS n (%)
Operational Emergency Care Provider 85 (85%)
Otherd 15 (15%)
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Continuing medical education on acute pain assessment and management received in the o
last 2 years n (%)
Yes 54 (54%)
No 46 (46%)
Sector of employment n (%)
Public/Government Sector 93 (93%)
Private Sector 7 (7%)
Age groups n (%)
21-30 VYears 38 (38%)
31-40 Years 40 (40%)
41 -50 Years 19 (19%)
51 -60 Years 3 (3%)
Footnote: ? Include the Basic Ambulance Assistant (BAA) qualification, ® Include the Ambulance Emergency Assistant (AEA)
qualification, ¢ Include the following qualifications: Emergency Care Technician (ECT), Critical Care Assistant (CCA) paramedic,
National Diploma in Emergency Medical Care (NDEMC) paramedic, Emergency Care Practitioner (ECP), ¢ Include the following
roles: Supervisor/Manager, Higher education, Rescue, CQl/Patient safety, Emergency Medical Care Student and Emergency
Medical Services Volunteer

Knowledge and attitudes regarding pain management in the SA prehospital setting (Sections 2, 3

and 4)

For the “true/false/don’t know” section [2] of the questionnaire, scores (n=100) ranged between
3 (17%) and 18 (100%) with a mean score of 10.14 out of 18 or 56.38% (SD 17.02, 95%CI 53.00 -
59.76). Frequencies and percentages of correct responses for the true/false/don’t know
statements are reported in Table 4.2. Eighty-three percent of respondents correctly indicated
that self-reported pain using the numeric rating scale is the quickest way to assess pain, while
41% wrongly believed that giving patients sterile water by injection (placebo) is a useful test to
determine if the patient’s pain is real. Only 25% of respondents were aware that the patient's
culture and/or spiritual beliefs influenced the experience and expression of pain while only 31%
and 29% were respectively aware that vital signs and patient behaviour are poor/unreliable

indicators of pain severity.

Table 4.2: Frequencies and percentages of correct responses for “true/false/don’t know” section
(n=100)

True/false/don’t know statements n (%)
Pain can be defined as "an unpleasant sensory and emotional experience associated 90 (90%)
with actual or potential tissue damage or described in terms of such damage" (True)*. 0
Non-pharmacological methods, such as splinting, are effective methods to assist pain
. 86 (86%)
relief (True).
In the event that a patient’s pain is not managed, their overall clinical condition may
. . 84 (84%)
deteriorate (progressively worse) (True).
Self-reports of pain according to the numeric rating scale (pain assessment tool) are
. i 83 (83%)
the quickest way to assess pain (True).
Entonox® (Nitrous Oxide) is a potent analgesic with a very rapid onset of action and is 82 (82%)
quickly eliminated from the body (True). ?
Children younger than 11 years cannot reliably report pain, therefore, clinicians should 75 (75%)
rely solely on the parent’s assessment of the child's pain intensity (False). ?
Similar or comparable stimuli, in different people, will produce the same intensity or
. . 65 (65%)
severity of pain (False).
If you do not consider the condition to be painful the patient should not receive
. . ) 61 (61%)
analgesia (pain relief) (False).
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In the pre-hospital environment, patients should not receive analgesia for chronic

diagnose the cause of pain (False).

61 (619
medical conditions (False). (61%)
Giving patients’ sterile water by injection (placebo) is a useful test to determine if their
o 59 (59%)
pain is real (False).
Unconscious patients do not experience pain (False)?. 53 (53%)
Due to an underdeveloped nervous system, children younger than 2 years, have
e . o . ) 39 (39%)
decreased sensitivity to pain and limited memory of painful experiences (False).
Adult and paediatric patients who can be distracted from their pain are usually not
o ) 39 (39%)
experiencing severe pain (False).
Vital signs are always reliable (good) indicators of the intensity or severity of a patient's
) 31 (31%)
pain (False).
Young infants, less than 6 months of age, cannot tolerate opioids/narcotics (like
. ) : 30 (30%)
morphine) for pain relief (False).
Patient behaviour is a more reliable (good) indicator of pain than a patient’s self-report
29 (29%)
(False).
The experience and expression of pain are influenced by a patient's culture and/or
. . 25 (25%)
spiritual beliefs (True).
If the source of a patient's pain is unknown, opioids/narcotics (like morphine) should
not be used during the pain evaluation period, as this could mask the ability to correctly 23 (23%)

between pain and nociception. Hence, in this context, this statement is regarded as false.

Footnote: *Correct responses for each statement indicated in bold, 2 There is a debate in the literature that pain is a construct of
the conscious brain and all other processes contributing to pain should be referred to as nociception. Based on such an
understanding, pain cannot be felt by an unconscious person. However, the curricula of EM practitioners in South Africa refer to
pain pathways and pain processes at both the unconscious and conscious levels of the nervous system without discriminating

Ninety-one (91%) of the 100 respondents completed the 3-point Likert-scale section [3]. Correct
responses ranged between 0 (0%) and 7 (100%) out of 7 with an average percentage of 64.68%
(SD 22.87,95%Cl 59.92 - 69.44). The correct responses for the Likert statements are depicted and
ranked in Table 4.3. Only 33% of respondents disagreed that their experience dealing with
patients in pain allows them to score patients’ pain more accurately than the patient themselves

and 62.6% disagreed that parents or guardians of children should not be present during painful

procedures.

Table 4.3: Frequencies and percentages of correct responses for Likert-scale section (n=91)

Likert-scale statements

n (%)

Using a pain assessment tool is a necessary instrument in pain assessment and pain
management decision making (Agree)*.

76 (83.5%)

Patients should not be included in the pain management decision-making process
(Disagree).

75 (82.4%)

The main reason for administering analgesia (pain relief) is to enable the patient to get
to the ambulance (Disagree).

73 (80.2%)

It is better to be stoic (endure pain or hardship without showing their feelings or
complaining) about pain than totally open about it (Disagree).

60 (65.9%)

Parents or guardians of children should not be present during painful procedures
(Disagree).

57 (62.6%)

Expectations of my peers or the company/EMS service | work for, strongly influence my
pain management practice (Disagree).

41 (45.1%)

| believe that my prior experience dealing with patients in pain allows me to score
patients’ pain more accurately than the patient themselves (Disagree).

30 (33.0%)

*Correct responses for each statement indicated in bold
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Statement 35 of section 3 required respondents to share their own opinion on whether they
believe the current HPCSA protocols provide sufficient and appropriate pain management
options for the SA prehospital setting. Of the 91 respondents, 46.2% (n=42) disagreed while

14.3% (n=13) neither agreed nor disagreed and 39.6% (n=36) agreed with the statement.

The mean score for the MCQs (see Table 4.4) section [4] was 2.59 out of 5 0or 51.72% (SD 21.03,
95%Cl 47.24 - 56.21) and ranged between 0 (0%) and 5 (100%). For 79.3% of respondents, the
patient was the most accurate judge of pain intensity while 65.5% of respondents selected the
correct wording of the numeric rating scale. For the 87 (87%) respondents who completed all
three sections [2,3,4], the mean score was 17.40 out of 30 or 58.01% (SD 15.66, 95%C/ 54.67 -
61.35) with scores ranging between 6 (20.0%) and 29 (96.67%).

Table 4.4: Frequencies and percentages of correct responses for multiple-choice questions
(MCQs) section (n=87)

Multiple-choice questions n (%)
The most accurate judge of the intensity of the patient’s pain is: The patient*. 69 (79.3%)

The correct wording when using the Numeric Rating Scale is: Can you give your pain a score
between 0 & 10 with 0 being no pain and 10 the worst imaginable pain.

Effective management of acute pain is a fundamental component of: Quality patient care. | 55 (63.2%)
Pain is believed to play a major part in the activation of the ‘stress’ response to injury,
leading to all the below, EXCEPT: Decreased coagulability.

With regards to pain, all the following descriptors are applicable EXCEPT: Always associated

with actual tissue damage.
*Correct responses for each statement indicated in bold

57 (65.5%)

24 (27.6%)

20 (23.0%)

Factors influencing knowledge and attitudes regarding pain in the SA prehospital setting

A significant difference was found in the scores obtained by respondents with different levels of
qualification (H=30.79, p<0.001) as well as in the scores of respondents with different number of
years of experience (H=9.051, p=0.011) (Additional File 2: Table S4.1). ALS qualified practitioners
obtained higher scores compared to both BLS and ILS qualified practitioners, and ILS practitioners
obtained higher scores compared to BLS practitioners. The median percentage for ALS
practitioners were 76.67% (/IQR=56.67-80.00), 56.67% (IQR=47.50-66.67) for ILS practitioners and
46.67% (IQR=40.00-50.00) for BLS practitioners. Respondents with 0-10 years’ experience
obtained lower scores compared to respondents with 11-20 years’ experience. The median
percentage for respondents with 0-10 years’ experience was 51.67% (/QR=43.33-64.17) and
60.00% (/QR=53.33-73.33) for those with 11-20 years’ experience. A weak (0.10-0.39) positive
relationship (rs=0.323, p=0.002, two-tailed) was found between overall scores and years’
experience and a moderate (0.40-0.69) positive relationship (rs=0.597, p<0.001, two-tailed)

between overall scores and level of qualification (44).
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Respondents who had not attended any specific training on pain management in the preceding
two years obtained a statistically significant (U=664.0, p=0.017) higher score compared to those
who did. The median percentage for respondents who had not attended any specific training on
pain management was 60.00% (/QR=50.00-75.00) and 53.33% (/QR=45.83-63.33) for those who
did. There was no difference in scores analysed by gender (U=718.5, p=0.327) and age group
(H=2.800, p=0.424).

Barriers to and enablers of pain assessment and management (section 5) (n=73)

The three most selected (from list provided) barriers to pain assessment and management were:
alcohol and drug use by patients (n=49, 67.1%); language (n=45, 61.6%); and workload or lack of
time (n=44, 58.9%). The three most selected enablers were: the availability of higher qualified
emergency care providers (n=54, 74%); the understanding that pain management is important
(n=43, 58.9%); and the availability of resources such as medication, disposables, and monitoring
equipment and a cooperative patient with 52.1% (n=38), each. The complete list of barriers and
enablers, as well as the additional barriers and enablers cited by respondents, are available in

Additional File 2, Table S4.2.
Case Studies (section 6) (n=65)

Two case scenarios (see Table 4.5) were used to determine pain assessment (pain scale 0-10) and
management practices. Of the 65 respondents who completed this section, only 35.4% (n=23)
assigned a pain score of 8 as self-reported by the patient (patient 1) presenting with no
behavioural indicators of severe pain whereas, for the patient (patient 2) with behavioural
indicators of severe pain, 64.6% (n=42) of respondents assigned a pain score of 8 as self-reported
(see Additional File 2: Figure S4.1 and S4.2). The median pain score for patient 1 was 5 (/QR 3-8)
and 8 (IQR 6-8) for patient 2.

The pain management indicated by respondents for both patients is summarised per level of
qualification in Additional File 2: Table S4.3. Although both patients self-reported a pain score of
8/10 (severe pain), the pain management strategies provided suggest that respondents will
manage a patient with behavioural indicators of severe pain more aggressively with
pharmacological agents than a patient without behavioural signs of severe pain. Positive points
to highlight were the consideration of requesting pain medication from the referring facility (BLS
& ILS) before transportation, providing pain relief before moving the patient and the
consideration given to non-pharmacological pain management (make patient comfortable,
reposition and continuous reassessment). Points of concern were the administration of placebo

to test whether the patient is reporting pain honestly and the fact that overall, the descriptions
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provided suggested that the patients (specifically patient 1), would have been transported with

little to no pain relief.

Table 4.5: Case scenarios (n=65)

Patient 1: Andrew

Andrew is 25 years old and this is his first day following abdominal surgery. As you enter his room, he
smiles and continues talking and joking with his visitor. You are required to transport him to a hospital
closer to home. Your assessment reveals the following information: BP = 120/80 mmHg; Heart Rate =
80 bpm; Respiratory Rate = 18 bpm. When questioned about his pain, on a scale of 0 to 10 (0 = no
pain/discomfort, 10 = worst pain/discomfort) he rates his pain as 8.

Questions:
- On the patient care report form, you are required to indicate his pain score. Select the number on
the below scale (0-10) that represents your assessment of Andrew’s pain.
- Indicate how you will manage Andrew’s pain.
Patient 2: Robert
Robert is 25 years old and this is his first day following abdominal surgery. As you enter his room, he is

lying quietly in bed and grimaces as he turns in bed. You are required to transport him to a hospital
closer to home. Your assessment reveals the following information: BP = 120/80mmHg; Heart Rate = 80
bpm; Respiratory rate = 18 bpm. When questioned about his pain, on a scale of 0 to 10 (0 = no
pain/discomfort, 10 = worst pain/discomfort) he rates his pain as 8.

Questions:
- On the patient care report form, you are required to indicate his pain score. Select the number on
the below scale (0-10) that represents your assessment of Robert’s pain.

- Indicate how you will manage Robert’s pain.

Discussion

To our knowledge, this is the first study investigating prehospital acute pain knowledge, attitudes,
and practices in an African prehospital setting, therefore, the findings will be valuable in terms of

making recommendations for pain education and further research.
Knowledge and attitudes regarding pain

Our findings show that there are significant gaps in knowledge and attitudes regarding pain in
this cohort of prehospital providers. Research investigating acute pain KAP in Africa and around
the world are more commonly conducted in hospitals among nurses and other HCPs. Given the
vast differences between nursing curricula and that of prehospital practitioners in South Africa,
variances between the in-hospital and out-of-hospital setting and the fact that the questionnaire

used was only face validated, makes direct comparison difficult and limited.

The low scores obtained by the respondents in the present study are similar to those reported in
studies conducted among nurses and other HCPs from various countries including the African
region (45-57). Studies from North America (58-60), Norway (61) and Australia (62) found
substantially higher (72% to 79%) knowledge and attitudes scores among nurses. Still, these
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studies recommend targeted pain education to overcome specific areas of knowledge and
attitudes deficits along with regular in-service pain education (58,60,62). Research among nurses
has shown that knowledge and attitudes regarding pain predict pain management practices, with
attitudes contributing more to variances in pain management practices than knowledge (63).
Additionally, adequate pain knowledge and favourable attitudes among nurses also correlate
positively with patient satisfaction (58). Although pain education is paramount to altering
attitudes and improving pain knowledge, the opinion of some is that education alone may not
suffice (59). In addition to pain education, organisational culture must promote effective pain
management practices, provide leadership and support, encourage a culture of continuous
learning, and promote interdisciplinary teamwork (59). Further, the implementation of a
continuous quality improvement programme (16,64) and pain protocols or guidelines as well as
removing the need to obtain medical control authorisation (13) have likewise improved the

provision of prehospital analgesia.
Factors influencing knowledge and attitudes regarding pain

Our findings show that the level of qualification is a key factor influencing provider knowledge
and attitudes regarding pain. This relationship has been confirmed by many international studies
(47,48,54,57,59,61,65,66). However, the effect of years of experience on scores is uncertain with
many differing findings across studies (53,54,58,59,61,65,66). As would be thought, prior pain
education usually results in higher knowledge and attitudes regarding pain scores (48,58) yet our
findings echoed that of an Ethiopian study by Germossa et al. (46) which showed higher scores

amongst those not having attended further pain education.
Gaps in pain knowledge, attitudes, and pain management practices

After contrasting participant responses, gaps in knowledge and attitudes regarding pain were
identified. Comprehension of the rudimentary principles of pain, pain physiology, pain

assessment, indicators of pain severity and pain management was questionable.

Some respondents believed it to be appropriate to administer sterile water to test whether the
pain is real, while some believed that pain relief should not be provided if (in their opinion) the
condition is not painful. Mistakenly, vital signs were perceived to be a reliable indicator of pain
severity (67) while some respondents believed that their prior experience dealing with patients

in pain, allows them to score pain more accurately than patients themselves.

Although most respondents indicated that non-pharmacological approaches to pain

management assist pain relief, answers to other statements related to non-pharmacological
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approaches like distraction and emotional support from parents were less positive. Most were
correct with regards to pharmacological pain management, however, more than 70% held the
belief that infants aged less than 6 months cannot tolerate opioids (poor performance on this
item must be considered in terms of the scope of many practitioners limiting their familiarity with

infants and opioids).

Despite strong evidence that culture, ethnicity and spirituality plays a significant role in both pain
expression and pain behaviour, making behaviour a poor indicator of pain severity (68),
comprehension on the part of survey respondents were poor. These misconceptions were further
evident in the case scenarios. Respondents considered behavioural indicators of pain more
important than self-reported pain. All of which suggests a lack of trust in patients to accurately
self-report pain. Further, pain management practices described by respondents for the case
studies suggest that the patients will not receive ideal pain relief during the prehospital phase.
The practice of administrating sterile water (placebo) to test whether the pain is real, is

questionable and likely a violation of the ethical principles (69).

As mentioned, knowledge deficit and practitioners’ perceptions, beliefs and attitudes are barriers
to pain assessment and management frequently highlighted in the literature (13,18,21,22,70).
The inadequacies of pain knowledge in emergency care providers have been attributed to limited
focus during initial training, as well as the lack of continuous pain education (13,18,21,22,70). The
extent of pain education during the initial training of emergency care providers in SA is hard to
gauge and varies between training institutions and level of qualification. Nevertheless, all levels
of emergency care providers are qualified to provide analgesia in some form. It is imperative that
initial emergency care education in South Africa incorporates the topic of pain with pain
capabilities specified to include competency in pain assessment, non-pharmacological and scope-

specific pharmacological pain management.
Educational interventions

The study by Germossa et al. (46) additionally showed a significant increase in the mean
percentage (41.4% to 63%) for the KASRP scores obtained by nurses after an educational
intervention, suggesting that educational initiatives are effective in improving knowledge and
attitudes regarding pain. Surprisingly, similar to our findings, the authors reported that in both
the pre- and post-intervention testing, nurses with no previous in-service training in pain
obtained significantly higher KASRP scores compared to those who received prior pain education
(46). This finding could not be explained due to a lack of further information about the in-service

training; however, the authors suggested that nurses can change prior knowledge and attitudes
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regarding pain by attending pain educational programmes and that further tailored continuous
education is needed. The positive effects of educational initiatives on pain care were also
reported in the prehospital research by French et al (71) in 2006. The authors found that although
paramedics attended an average of 2.2 hours of pain education prior to the educational
intervention on prehospital pain care, a significant improvement was found in all features of pain

assessment and management after the educational intervention (71).

Respondents in this study who reported receiving training on pain assessment and management
as part of continuing medical education also performed more poorly than others. Like, Germossa
et al. (46) reported, this finding could not be explained due to a lack of further information.
Continuing medical education may occur in an array of formal and informal formats. Various
factors could have affected the acquisition and retention of the knowledge respondents received
during educational initiatives, such as the extent, content, depth, and form of education which
were not the focus of the current study. Literature also suggests that knowledge gained from pain

education will likely decline over time (72).

The current findings suggest that pain education should focus on all aspects relating to pain in
order to improve knowledge and attitudes among emergency care providers in SA and that pain
education must be continuous. Further research investigating instructional methodologies and

strategies to improve pain knowledge acquisition, reinforcement and retention may be beneficial.
Barriers and enablers

As elsewhere in the world, language barriers, and alcohol/drug use were identified as key barriers
to prehospital pain management (73,74). Workload and lack of time with patients appear to be
barriers specific to the South African prehospital setting. Public EMS, in particular, have a
significant workload burden (75), frequently dealing with more than one patient at a time which
may influence the delivery of pain care. Availability of higher qualified emergency care
practitioners as the foremost enabler of pain management is also likely specific to the SA
prehospital setting and due to the structure of the EMS workforce in SA, pain management
limitations in the scopes of practice of different levels of qualifications and resource (medication)
limitations. The unavailability of the inhaled analgesic medication, Entonox®, in the SA prehospital
setting significantly limits the provision of pain management. It is essential that prehospital
providers have access to the resources required to facilitate pain management. Although more
than half of the respondents identified that pain management is important, the influence of EMS
and emergency department culture and leadership support on pain prioritisation and the

provision of pain care in the prehospital setting must not be underestimated or overlooked
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(19,20). Studies investigating barriers and enablers of prehospital pain assessment and
management have all occurred in HIC (18-21,70). The South African prehospital setting is unique
in terms of the various levels of qualification and coinciding limitations in scopes of practice,
skillset and experience of ALS practitioners, organisational culture, the threat of violence against
EMS staff, workload outweighing resource (ambulance) availability, resource limitations, vast
distances to health care in rural areas, lack of universal health coverage and disparities in health
care, high trauma burden etc. all which may influence prehospital care. Consequently, research
to further investigate and describe the barriers to, and enablers of, pain assessment and

management in this environment are essential (76).
Study limitations

Being the first survey of its kind in the African prehospital setting, this study is an important point
of departure for acute pain research. Observational studies have limitations, and in this study,
participation was poor despite additional recruitment and extended data collection, which may
have left the study underpowered to determine significant relationships between demographic
groups. Tracking questionnaire distribution and calculating a response rate was unanticipatedly
problematic. In the future, survey response rates will have to be carefully assessed, in light of the
POPI act and may also be mitigated through technology assisting better tracking of the number

of surveys disseminated by third parties, in an anonymous way.

Non-response bias may have been introduced if the respondents that declined to participate
were systematically different from those that agreed or if some eligible participants were not
reached (77). The survey suffered a 35% dropout rate by the end which may have been secondary
to the length of the survey, technical difficulties, work requirements or a lack of interest. The high
dropout rate may have introduced further bias in the results due to the under-representation of
certain categories of respondents. Respondents who failed to complete the survey were
predominantly male (77.1%), had <10 years’ experience (68.6%) and were ILS (45.7%) qualified.
The generalisability of these findings is not clear, but we believe that despite the small number
of respondents, and limited diversity of respondents in terms of the level of qualification, the role
within EMS and the region of origin within the province (which may weigh rural practitioners
disproportionately), the findings nevertheless create a foundation towards the understanding of

the assessment and management of acute pain in the prehospital setting in SA.

Reporting bias may have originated from participants responding in what they perceive to be a
professionally desirable manner, instead of exclusively based on personal beliefs, but we believe

this bias was reduced by anonymity of the survey, the wide range of questions in different formats
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and the case study scenarios. The study findings are further limited by the lack of a validated
prehospital knowledge and attitudes survey regarding pain. However, to maximise validity the
guestionnaire was based on existing validated questionnaires, received expert input and was
piloted. Finally, although emergency care providers are required to be fluent in English, it may
not be the home language (78) of a significant proportion of respondents leading to the possible

misinterpretation of statements or questions answered in the survey.
Conclusion

Our results suggest suboptimal knowledge and attitudes regarding pain among most emergency
care providers in the WC, SA. Further, we identified gaps in pain knowledge, attitudes and
practices which can be addressed through sufficient attention during undergraduate education
as well as tailored, evidence-based pain educational initiatives and ongoing pain education for
qualified practitioners. Future work should focus on describing the impact of educational
initiatives on pain care as well as exploring the decline in pain knowledge and attitudes over time
and what aspects may influence this decline. Although practitioners indicated some issues which
they perceive to be barriers and enablers of prehospital pain assessment and management,
additional research is indicated to develop a deeper understanding. EMS systems must promote
quality pain care and monitor the effectiveness and efficiency of the pain management practice

in the prehospital setting, ensuring feedback to operational staff.
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Supplementary material of the published article

Table S4.1: Comparing overall score between demographic groups (n=87)

| Test Score | Mean Rank | p-value
Gender*
Male (n=59) 45.82
Female (n=28) 7185 40.16 0.327
Highest Qualification**
BLS (n=19) 20.79
ILS (n=44) 30.79 43.31 <0.001
ALS (n=24) 63.65
Years’ Experience**
0-10 Years (n=50) 37.34
11-20 Years (n=30) 9.051 51.18 0.011
21-30 Years (n=7) 60.79
Continuous Medical Education on acute pain assessment and management received in the last 2 years*
Yes (n=46) 37.93
No (n=41) 664.0 50.80 0.017
Age Groups**
20-30 Years (n=30) 38.00
31-40 Years (n=37) 46.07
41-50 Years (n=18) 2.800 49.25 0.424
51-60 Years (n=2) 48.50
*Mann-Whitney U test (p value < 0.05, two tailed), **Kruskal-Wallis H test (p value < 0.05, two tailed)
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Table S4.2: Barriers to and enablers of pain assessment and management (n=73)

Barriers to pain assessment and management n (%)
Patient alcohol or drug use 49 (67.1%)
Language 45 (61.6%)
Workload and lack of time 44 (58.9%)
Uncooperative patient 42 (57.5%)
Lack of resources (medications, disposables, nasal atomizers, etc.) to manage pain 37 (50.7%)
Patient spiritual, cultural or religious believes 34 (46.6%)
Inability to determine adequate history/allergies 33 (45.2%)
Paediatric patients 32 (43.8%)
Culture in the emergency service or work environment 25 (34.2%)
Practitioners reluctance to administer medication to manage pain 25 (34.2%)
Parental influence or involvement 24 (32.9%)
Lack of available clinical practice guidelines to guide decision making 22 (30.1%)
Difficulty to assess pain 22 (30.1%)
Patient reluctance to report pain 22 (30.1%)
Service-related standard operating procedures or policy 21 (28.8%)
Patient reluctance to receive analgesic agents 20 (27.4%)
Concerns about adverse effects secondary to analgesic agents 20 (27.4%)
Insufficient availability of clinical education 19 (26.0%)
Unfamiliarity with protocols, medications, or indications for pain management 18 (24.7%)
Concerns about causing more pain 15 (20.5%)
Difficulty to calculate medication dosages 12 (16.4%)
Other: see additional items added below 4 (5.5%)

Insufficient number of Advanced Life Support practitioners,

Protocol deficiency,

Availability of ketamine (better analgesic medication for prehospital use than morphine),

Lack of expertise,

Entonox® not available on all ambulances

Enablers of pain assessment and management n (%)
Availability of higher qualified emergency care providers 54 (74.0%)
Pain management is important 43 (58.9%)
Resources (medications, disposables, monitoring equipment) always available 38 (52.1%)
Cooperative patients 38 (52.1%)
Regular clinical education 36 (49.3%)
Available clinical practice guidelines which guide decision making 32 (43.8%)
Regular pain assessment facilitates good pain management 28 (38.4%)
Service or company prioritise pain management 27 (37.0%)
Supportive management and leadership structure with work environment or emergency service 26 (35.6%)
Service-related standard operating procedures or policy 22 (30.1%)
Regular clinical audits 21 (28.8%)
Other: see additional items added below 3 (4.1%)

Regular updates,

Providing all qualifications in emergency care with more efficient analgesic medications,

Knowing the quality of pain (“stabbing versus burning pain”)
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Figure S4.1: Pain score scenario — patient 1 (Andrew) (n=65)
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Figure S4.2: Pain score scenario — patient 2 (Robert) (n=65)
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Table S4.3: Pain management for case scenarios (n=65)

whether pain medication needed
Administer morphine (3 mg) IV & monitor

Qualification Patient 1 (Andrew’s) Patient 2 (Robert’s)
. ) - Re-assess patient & conduct ongoing assessment
- Re-assess patient & conduct ongoing assessment p N
) ) - “Calm patient
- Observe facial expressions - .
e ) - Position & make patient comfortable, ask nurse
- Position & make patient comfortable, ask nurse to L ) S
BLS (n=12) o ) o ) to administer pain medication before
administer pain medication before transportation )
- transportation
- Administer 40% oxygen o o
- ® . - Administer 40% oxygen
- Administer Entonox® according to protocol . ° .
- Administer Entonox® according to protocol
- Calm & re-assess the patient i Ca".‘T& re-assess the patient . . .
" . ) . - Position & make comfortable, monitor vital signs
- Position & make comfortable, monitor vital signs &
transport & transport
'p . . - Consider the administration of oxygen 40%
- Consider the administration of oxygen 40% - ® .
. ® . - Administer Entonox® according to protocol
- Administer Entonox® according to protocol . - ;
. - : - No pain medication on scope of practice,
- No pain medication on scope of practice, therefore, ) ;
ILS (n=32) ) . ) therefore, will start oxygen & IV therapy in case
will start oxygen & IV therapy in case advanced life ; - ;
. - ) ALS backup is needed to administer pain
support (ALS) backup is needed to administer pain . .
. ) medication, make patient comfortable
medication, make patient comfortable L
- ) ) L - Consult ALS practitioner or request backup for
- Request for the administration of pain medication . -
) pain medication
from nursing staff . . .
. - Request for the administration of pain
- Consult ALS practitioner L .
medication from nursing staff
Emergency Care Technician (n=4)
- Provide “TLC” & pain medication
- Provide “Tender Loving Care (TLC)” - Since patient in the hospital, consultant doctor
- Make patient comfortable & titrate pain medication regarding analgesia before departure & during
- Assess vital signs, obtain history (allergies) & transfer
administer pain medication if needed - Assess vital signs, obtain history (allergies)
- Conduct visual assessment (overall behaviour & establish intravenous (IV) therapy, administer
facial expressions) as patient may by enduring pain pain medication & monitor
or exaggerating pain. Administer placebo & reassess - Administer placebo & re-assess pain, in the event
pain score, if the same transport. the pain score remains the same, consult with
the medical officer
Paramedic (Critical care Assistant and National Diploma in Emergency Medical Care paramedic) (n=9)
~Cal ”
”Ca m & reass‘ureir - “TLC
- “No intervention ny T
) . s . - “No intervention
- Manage conservatively, position, if ineffective e . —
o ) . - Position, if pain did not take any pain medication,
administer pain medication - )
) . o administer analgesia
- If the patient request, administer analgesia prior to - o . .
. ) . - Administer analgesia prior to loading the patient
loading the patient for transportation for transoortation
ALS (n=21) - Position & make comfortable, monitor to see P

- Administer morphine (titrate 1 mg to the desired
effect, 5mg) IV & monitor

Emergency Care Practitioner (n=8)

Comfort patient

Reposition, if no pain relief administer analgesia
Inquire whether the patient requires pain
medication, administer 1g of paracetamol before
considering opioids, would consider adverse effects
of opioids in this patient before administration

Ask the hospital for oral analgesia

Administer penthrox

Administer morphine

Consider patient factors, moving patient will
increase pain, inquire about whether pain
medication was administered & when, inquire
whether patient what pain medication & document
replay, administer IV morphine but IV paracetamol
would be preferred.

- Comfort patient

- Inquire whether something reliefs the pain, if not
administer analgesia

- Inquire whether the patient requires pain
medication, administer 1g of paracetamol IV
before considering opioids, would consider
adverse effects of opioids in this patient before
administration

- Administer morphine IV or ketamine IV

- Consider patient factors & determine whether
the patient is overstating pain since pain
management is a vital part of patient care
administer morphine & transport patient in a
position of comfort.
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4.4 Discussion
4.4.1  Supplementary methods

As previously described, the KAP survey model is often used to measure the three facets captured
in the term namely; degree of knowledge, viewpoints or attitudes and observable actions or
practices, about a health problem among a given study population with the goal to gain insight,
identify misunderstanding or misconceptions and make recommendations for interventions
(226,227). In relation to pain, KAP surveys are commonly utilised among nurses, physicians, and
other HCPs, including students, those managing adults, paediatrics, and neonates in various
clinical settings, for example, in the EC, ICU, and post-operative settings, etc. This research
methodology provides a good opportunity to develop an understanding of the depth of
knowledge and comprehension among emergency care providers in the WC, SA in terms of the
rudimentary principles of acute pain, pain assessment and management as well as to determine

their attitudes towards prehospital pain care and what actions they will employ to manage it.

The KASRP was developed in 1987 by Ferrell and McCaffery (228) and revised over the years. The
survey is used to assess nurses and other HCPs and can also be used to assess HCPs before and
after pain educational interventions as a measure of evaluation. In 2001, the KASRP was adapted
by Manworren (229) to develop the PNKAS for the assessment of pain knowledge and attitudes
among paediatric nurses. The KASRP and PNKAS were used as the basis for the development of
the questionnaire used in this study (Appendix 8) but consideration was given to the fact that
emergency care providers, dependent on their level of qualification, practice within a set scope
with certain limitations, therefore, restricted questions on pharmacological pain management
were adopted. In addition, various published articles on the topic were reviewed, with one
particular article by Pocock (230) which adapted the KASRP to measure attitudes about pain in

paramedics, proving beneficial. As indicated in the article the questionnaire was face validated.

In order to distribute the survey developed on the SurveyMonkey (www.surveymonkey.com)
(224) platform via email to the calculated sample, a request to conduct research was submitted
to the HPCSA. The request was specifically to obtain contact details of emergency care providers
for email distribution of the survey. Unfortunately, the HPCSA initially denied the request and
upon re-submission did not reply to the request to conduct research. In light of the Protection of
Personal Information (POPI) Act 4 of 2013 (231), the EMS organisations which approved the
research were also unable to share the personal information of employees to facilitate
questionnaire distribution. As a result, an alternative method of distributing the survey needed

to be established. A research poster (Appendix 9) with basic information on the survey as well as
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an embedded link to the survey with a quick response (QR) code was developed and distributed
by the management structures of the three EMS systems involved. When potential participants
followed the link to the online survey an information page opened, providing the aim, rationale,
and length of the survey after which practitioners could either agree or disagree (tick box

informed consent) to participate voluntarily.

In addition to the statistical analysis reported in the article, further analyses were conducted.
Supplementary descriptive statistical analysis was performed and are presented below. The non-
parametric tests, Mann-Whitney U test, and Kruskal-Wallis H test were conducted to compare
the mean ranks of pain scores (Andrew’s and Robert’s) between independent demographic
information. The non-parametric test, Mann Whitney U test was conducted to determine
whether Andrew’s pain score was statistically significantly different to Robert’s pain score.
Further, simple, and multiple regression analyses were conducted to predict the overall scores

based on demographic information.
4.4.2  Supplementary results
4.4.2.1 Participation and demographic information

Even though the survey was open for more than 5 months and various requests were made to
the management structures of participating EMS systems to remind and encourage their staff to
participate, the planned sample size could not be achieved. The aim was to achieve a
representative sample of qualifications practising in the WC. Of all the emergency care providers
registered with the HPSCA in the WC, a total of 1.1% (100/9091) participated in the survey.
However, the accuracy of the number of practitioners registered with the HPCSA versus those
truly practising in the WC is questionable. The BLS group appear to be significantly
underrepresented in the study population (Table 4.6). According to the NECET policy (43)
published in 2017, 40.5% (n=619) of practitioners employed by the public ambulance service in
the WC are BLS practitioners and 43.6% (n=665) ILS and the remaining 15.9% (n=242) ALS

practitioners. These data support the suggestion that the BLS group were underrepresented.

Table 4.6: Comparison of registered practitioners in WC versus survey participation

S Registered in the WC Participated in surve

Level of Qualification & £ Y
n (%) n (%)

BLS @ 5890 (64.8%) 20 (20%)
ILS b 2337 (25.7%) 48 (48%)
ALS © 863 (9.6%) 32 (32%)
Total 9091 (100%) 100 (100%)
Footnote: 2 Basic Life Support including Basic Ambulance Assistant (BAA), ® Intermediate Life Support including Ambulance
Emergency Assistant (AEA), ¢Advanced Life Support including Emergency Care Technician (ECT), Critical Care Assistant (CCA)
Paramedic, National Diploma in Emergency Medical Care (NDEMC), Emergency Care Practitioner (ECP).
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In addition to the demographic information reported in the article, it is noteworthy that while the

survey was distributed to two private ambulance services only 7 (7%) questionnaires were

completed by those employed in this sector. As a result, the private EMS sector was

underrepresented in the results. Figure 4.2 illustrates the respondents’ main employment

function/responsibility within their EMS system at the time of the study.

5%
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1%
2%

1%
85%

Figure 4.2: Current employment within EMS

m Operational Emergency Care Provider
m Supervisor / Manager

m Education (Higher Education)

® Rescue

m CQl / Patient Safety

m Student (EMC)

m Other

Most (78%) respondents were between 21-40 years of age while 60% had <10 years’ experience

with 32% having between 11-20 years’ experience in the profession (Figure 4.3).
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Figure 4.3: Respondents years of experience and age groups (n=100)
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4.4.2.2 Factors influencing knowledge and attitudes regarding pain

As discussed in the article, differences in the KAP scores between the level of qualification, years’
experience and training on the research topic were statistically significant (Table S4.1). Table 4.7

illustrates the differences in the median percentages and IQR of each of the demographic groups.

Table 4.7: Median percentage and IQR between demographic groups

Demographics Percentage
Median (IQR)

Level of Qualification

BLS (n=19) 46.67 (40.00-50.00)

ILS (n=44) 56.67 (47.50-66.67)

ALS (n=24) 2 76.67 (56.67-80.00)
Years of Experience

0-10 Years (n=50) 51.67 (43.33-64.17)

11-20 Years (n=30) 60.00 (53.33-73.33)

21-30 Years (n=7) 76.67 (56.67-80.00)
Continuous Medical Education on acute pain assessment & management received in the last 2 years

Yes (n=46) 53.33 (45.83-63.33)

No (n=41) 60.00 (50.00-75.00)
Footnote: ® Advanced Life Support includes Emergency Care Technician (ECT), Critical Care Assistant (CCA) Paramedic, National
Diploma in Emergency Medical Care (NDEMC), Emergency Care Practitioner (ECP).

For male respondents, the median KAP percentage was 56.67% (/QR=46.67-73.34, n=59) and
53.33% (/QR=46.67-70.00, n=28) for female respondents though this difference was not

statistically significant (Figure 4.4).
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Figure 4.4: Box and whiskers plots of KAP percentage by sex
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4.4.2.3 Factors influencing pain scores assigned

The Mann Whitney U test revealed a statistically significant difference between the median pain
scores assigned to Andrew and Robert (U=1204.0, p<0.001). Robert (behavioural indications of
severe pain) was more likely to be assigned a pain of 8/10 compared to Andrew (no behavioural
indications of severe pain) who were more likely to be assigned a pain score lower than 8/10
despite both patients reporting their pain as 8/10. Figure 4.5 illustrates box and whisker charts

for the median pain score and IQR assigned for Andrew (patient 1) and Robert (patient 2).
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Figure 4.5: Box and whisker plots of pain scores for patient 1 and 2

The median pain score for Robert was consistent between demographic groups as is illustrated
in Table 4.8, while the median pain score for Andrew varied. Nevertheless, no statistically
significant difference between the demographic groups for Andrew’s and Robert’s pain score was

found (Table 4.9).
4.4.2.4 Regression analysis

Simple linear regression models to investigate the relationships between demographic variables
and overall score were carried out. Level of qualification accounted for 36% (F(1,85)=47.91,
p<0.001) of variation in overall scores while years’ experience accounted for 8.4% (F(1,85)=7.747,
p=0.007) and pain education in the last two years for 6.2% (£(1,85)=9.148, p=0.02) of variation in
overall score. It was found that these three demographic variables namely level of qualification
(B1=4.003, p<0.001), years’ experience (1=2.106, p=0.007) and pain education in the last two
years (B1=2.33, p=0.02) significantly predicted the overall score.
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Table 4.8: Andrew’s and Robert’s pain scores between demographic groups

. Andrews’ Pain Score Roberts’ Pain Score
Demographics . .
Median (IQR) Median (IQR)
Sex
Male (n=42) 5(3-8) 8 (7-8)
Female (n=23) 5(3-8) 8 (6-8)
Age Groups
20-30 Years (n=24) 6 (3.5-8) 8 (6-8)
31-40 Years (n=26) 5(3-8) 8 (8-8)
41-50 Years (n=13) 3(1-8) 8 (4-8)
51-60 Years (n=2) 2(1-) 7.5(7-)
Level of Qualification
BLS (n=12) 5(2.5-6) 8 (3.25-8.75)
ILS (n=32) 5(2.25-8) 8 (6.25-8)
ALS (n=21) @ 5(3-8) 8 (7-8)
Years of Experience
0-10 Years (n=36) 5(3-8) 8 (6-8)
11-20 Years (n=22) 5(1.75-8) 8 (7.5-8)
21-30 Years (n=7) 3(1-4) 8 (6-8)
Continuous Medical Education on acute pain assessment & management received in the last 2 years
Yes (n=33) 5(3-8) 8 (5.5-8)
No (n=32) 4.5 (3-8) 8 (8-8)
Footnote: ? Advanced Life Support including Emergency Care Technician (ECT), Critical Care Assistant (CCA) Paramedic, National
Diploma in Emergency Medical Care (NDEMC), Emergency Care Practitioner (ECP).

A multiple regression model was conducted to predict the overall score from the level of
qualification, years’ experience and pain education received in the last two years. These variables
significantly predicted 38.3% of the variation in overall scores (F(3,83)=17.178, p<0.001). Only
level of qualification (B1=3.671, p<0.001) added significantly to the prediction of the overall score
while years’ experience (B1=0.434, p=0.528) and pain education in the last two years (1=1.329,
p=0.109) did not.

4.4.2.5 Barriers and enablers

The most frequently identified barriers and enablers selected by respondents were outlined and
discussed in the article and the table depicting the complete list of each. Further, the additional
barriers and enablers cited by respondents, are available in the supplementary material of the

article (Table S4.2).
4.4.2.6 Pain management practices for case studies

A summary of the responses to the two open-ended questions in relation to the management of
the severe pain experienced by the two case study patients, Andrew and Robert is available in

the supplemental material (Table S4.3) of the article and discussed in the text.
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4.4.3  Supplementary limitations

As discussed in the article there are various limitations associated with the survey. The sample
size was small and as a result, the study population lacked diversity in terms of qualification level,
function within EMS, sector of employment and region of practice within the WC. This may have
led to a lack of power to determine an effect where one may exist. In general, the findings of
small studies need to be interpreted with care, as results may be unreliable and imprecise (232).
We were unable to calculate the response rate due to constraints related to the POPI act 4 of
2013 (231), however, since the sample size achieved was small the response rate (233) was likely
to be on the low side, increasing the likelihood of non-response bias and limiting the
generalizability of study findings (234,235). The data from small studies should best be used as

the foundation for larger work on the topic.

Table 4.9: Comparing pain scores (patient 1 and 2) between demographic groups

el Andrew’s Pain Score Robert’s Pain Score
Test Score  Mean Rank P-value TestScore  Mean Rank P-value

Sex*

Male 33.92 33.48

Femnale 4445 3133 0.587 463.00 3213 0.748
Level of education**

BLS? 30.54 34.25

ILS ® 0.554 32.45 0.759 0.342 31.81 0.843

ALS ¢ 35.24 34.10
Years of Experience**

0-10 Years 35.43 34.08

11-10 Years 3.893 33.02 0.143 0.732 32.68 0.693

21-30 Years 20.43 28.43
Continuous Medical Education on acute pain assessment & management received in the last 2 years*

Yes 34.38 31.17

No 482.5 3158 0.540 467.5 34.89 0.352
Age Groups**

20-30 Years 38.08 31.48

31-40 Years 33.98 37.54

41-50 Years 6.888 24.73 0.076 4.002 2797 0.261

51-60 Years 13.00 29.50
Footnote: *Mann-Whitney U test (p-value < 0.05, two-tailed), **Kruskal-Wallis H test (p-value < 0.05, two-tailed), ® Basic Life
Support including Basic Ambulance Assistant (BAA), ° Intermediate Life Support including Ambulance Emergency Assistant (AEA),
¢ Advanced Life Support including Emergency Care Technician (ECT), Critical Care Assistant (CCA) Paramedic, National Diploma in
Emergency Medical Care (NDEMC), Emergency Care Practitioner (ECP).

The questionnaire consisted of 45 items and since some sections of the survey were not
completed by all respondents the quality of the survey data may have been affected by
respondent fatigue (236) possibly causing measurement error. Further possible reasons for
respondents not completing all sections may have been due to the loss of connectivity or since

some respondents may only have had access to a computer during work hours, work
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responsibility may have resulted in respondents skipping sections or terminating the

guestionnaire prematurely.

In the WC, Afrikaans (46.6%) and isiXhosa (31.1%) are the most common home languages, while
English is the home language of <20% of the population (237,238). Although emergency care
providers are required to be proficient in English it is likely not the home language of a significant
number of participants and therefore study statements and questions may have been
misinterpreted due to a language barrier (234). Further, the study may have been affected by
social desirability bias (234). All the above research biases may have resulted in systematic error

in the study findings.
4.4.4  Supplementary discussion
4.4.4.1 Factors influencing knowledge and attitudes regarding pain

As reported in the article, level of qualification, years’ experience and medical education on pain
assessment and management received in the last two years were factors which significantly
influenced knowledge and attitudes regarding pain scores. Level of qualification is a factor
commonly found in literature to influence knowledge and attitudes regarding pain scores, those
with higher qualifications (67,69,183,185,193,198,200) commonly achieve higher scores. Level of
qualification was also the only variable in the multiple regression model which significantly
predicted overall knowledge and attitudes regarding pain scores in the current study. In light of
the variances in prehospital education and training (short course versus tertiary education) this
finding is not surprising, nevertheless, since all level of qualifications in SA can provide analgesia,
all emergency care providers should at least have a rudimentary understanding of the physiology

of pain, pain assessment and management.
4.4.4.2 Gaps in knowledge and attitude and the effect on practice

Questionnaire responses obtained allowed for the identification of knowledge and attitude gaps
among all aspects covered. Since the lack of pain knowledge and practitioners’ attitudes are
recognised barriers to prehospital pain assessment and management (39,41,153,158,159), the
gaps identified may prove crucial to guiding pain education and improvement initiatives as well

as to inform future research to better comprehend the deficiencies.
4.4.4.2.1  Pain physiology and basic knowledge

Most respondents appear to know the IASP definition of pain, however, this is contradicted by
the lack of awareness that pain is not always associated with actual tissue damage. Many

respondents were aware that if the pain is unmanaged, the patient’s overall clinical condition
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may deteriorate while effective acute pain management was recognised as a fundamental
component of quality patient care. However, only about 40% of respondents were aware that
children <2 years are sensitive to pain and will recall painful experiences. Some respondents
believed that patients with chronic medical conditions should not receive prehospital analgesia
while many believed that opioids could mask the ability to accurately diagnose the pain source,
if unknown. Further, respondents appear to have limited knowledge of the effects of the

activation of the ‘stress’ response secondary to pain.

The above signifies a lack of knowledge of rudimentary principles of pain physiology and the
adverse effects of acute pain in addition to suggesting suboptimal attitude in some instances. All
emergency care providers are authorised to administer some form of analgesia. It is to be
expected that higher qualified practitioners will have a better understanding of the principles of

pain, however, at least a basic understanding is required.
4.4.4.2.2  Pain assessment and indicators of pain severity

In contrast to the high proportion of respondents agreeing that using a pain assessment tool is
necessary for pain management decision-making, being aware that self-reported pain using the
NRS is the quickest way to assess pain and believing children <11 years can reliably report pain,
less than two-thirds knew the correct wording for the NRS. Further, despite most respondents
believing the patient is the most accurate judge of their own pain intensity, about 40% believed
that if they do not consider the condition to be painful the patient should not receive analgesia
and giving sterile water by injection (placebo) to determine if pain is real is appropriate. About
two-thirds of respondents were aware that similar stimuli, in different people, will not produce
the same pain severity whereas less than a third correctly concluded that vital signs are an
unreliable indicator of pain severity. Further, many respondents agreed that their prior
experience dealing with patients in pain, allows them to score pain more accurately than the

patients themselves.

Previous studies have reported no meaningful correlation between changes in vital signs and pain
scores among prehospital patients (239). Vital signs are, therefore, deemed to be unreliable for
assessing pain severity and should be used cautiously (240). Although emergency care providers
indicate that pain assessment using a pain scale is essential, they do not trust patients to report
pain truthfully nor are knowledgeable on the correct wording to be able to administer an NRS.
Further, the administration of placebo to test whether the pain is real is unethical and constitutes
a violation of the principles of beneficence and nonmaleficence. Placebo analgesia administered

outside ethically approved clinical trials are poor quality care, deceptive and undermines the trust
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relationship between the HCP and the patient and not in the patient’s best interest, thus every

effort must be made to cease this practice (241,242).
4.4.4.2.3  Non-pharmacological approaches to pain management

The high rate of correct responses related to physical non-pharmacological approaches and the
pain management practices expressed by respondents in the case studies suggest some
comprehension of the benefit of non-pharmacological pain interventions. On the other hand,
responses to other related statements suggest suboptimal attitudes and lack of knowledge.
Distraction and emotional support are psychological approaches intended to make the pain more
bearable (243). However, respondents believed that if patients could be distracted, that this was
an indication that they were not experiencing severe pain while some believed that
parents/guardians of children should not be present during painful procedures. The latter also
raises some ethical concerns (244). For a large proportion of emergency care providers (BLS &
ILS) in the WC, non-pharmacological pain management will, in addition to requesting the
assistance of higher qualified practitioners, be the only method of providing analgesia since

Entonox® are regularly not available.
4.4.4.2.4  Pharmacological management

As indicated, due to scope of practice limitations, a restricted number of questions on
pharmacological pain management were included in the survey. Most respondents showed good
knowledge of Entonox® pharmacology, the pharmacological treatment available to all levels. On
the other hand, about 70% believed that younger infants cannot tolerate opioids. This, however,
may be explained by the fact that 75% of respondents may not administer opioids and thus are
not expected to be knowledgeable about these medications. Further, Mulder 2012 (73) described
that being able to move the patient to facilitate transportation plays a role in pain management
decision-making in the South African prehospital setting, yet, most respondents in the current
study indicated that preparing the patient for transportation is not the primary reason for

analgesia administration.
4.4.4.2.5  Other

Poor responses (75% incorrect) to statements related to the influence of culture and/or spiritual
beliefs on pain experience and expression and the belief that behaviour to pain is a reliable
indicator of pain (71% incorrect) suggest a distrust in patients ability to accurately self-report pain
as well as misconceptions about the (verbal and non-verbal) communication of pain. These

fallacies are further displayed by the practice of not assigning or believing the patients’ self-
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reported pain scores in the case studies. The patient with behavioural indications of severe pain
was more likely to be assigned a pain score as self-reported compared to the patient without
behavioural indications (65.25% vs 36.5%). Even so, more than one-third of the respondents still
did not assign a pain score as self-reported by the patient with behaviour suggestive of the
reported pain. Further, the pain management practices of participants differed between the two
patients suggesting that respondents believed that the patient without behavioural indications

of severe pain may be overstating his pain and thus did not require analgesia.

For HCPs, an understanding of the factors influencing pain behaviour and expression are
important to effectively assess and manage pain (245,246). Both, the patient, and the HCP brings
beliefs and values about pain to the patient encounter and these may have profound effects on
pain care (245-247). Cultural, social and psychological factors along with the patient’s perception
of the pain influence the way pain is expressed as well as the patient’s behaviour (245,246). Social
and cultural groups may have their own language, verbal and/or non-verbal, for expressing pain
and suffering, with pain behaviour largely believed to be dependent on culture. Some cultural
groups may display emotion during pain whereas others value being stoic (245). South Africa, the
setting for this study, is a culturally diverse country with different ethnic groups, beliefs and social
norms and as a result, HCPs must be aware and sensitive to the cultural expression and

communication of pain (248).

As stipulated, HCPs bring cultural and spiritual beliefs to the healthcare encounter which
influence pain assessment and management, (245—-247). This was also evident in the present
study. One-third of respondents believed that individuals should be stoic about pain. Although
there was no significant association between sex and answers to this statement, female
respondents (48.3% versus 27.4%) in this study had a more stoic opinion about pain expression.
In contrast, a study in 2015 found male prehospital practitioners to have a more stoic viewpoint

toward the need for analgesia compared to females (p<0.05) (171).

Some responses also suggested an organisational culture not conducive to optimal pain
assessment and management. Published literature states that leadership support in EMS
organisations is a pain management enabler (159) while the culture in the organisation may be a
potential hindrance (155). It has also been suggested that organisational feedback and a shared
organisational consensus perspective on pain management may be facilitators to good pain

management practice (152).

Most respondents did not believe patients should be included in the pain management decision-

making process. Shared decision-making concerning pain management ensures that patients are
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well informed, and that pain management is in-line with personal values and beliefs as well as
optimising pain relief. In recent times, shared decision-making in EM has received much attention
and is the preferred method of healthcare decision-making except in clinical situations where not
practical (249). It is believed that shared decision-making in EM will, in addition to promoting

patient-centred healthcare, have the potential to improve quality care and patient safety (250).
4.4.4.3 Barriers and enablers

The barriers and enablers of pain care in the SA prehospital setting will be further investigated

and discussed in Chapter 6 using qualitative research methods.
4.4.4.4 Implications for practice and research

Several studies (66,189,191,194,251) have shown an improvement in pain knowledge and
attitudes after pain education initiatives, nevertheless, the improvement appears to decline over
time (191,252) suggesting the need for continuous education. Further, it has been suggested that
education alone is not sufficient to change pain management practice (198). Although some
improvement in pain management has been observed (253), progress has been slow and in
addition to pain education, change in organisational culture with practitioners taking ownership
of pain management and being appropriately empowered to manage pain with the necessary
leadership support are measures suggested to further assist in the improvement of pain

management.

In summary, to improve knowledge and attitudes regarding pain, continuous pain education,
appropriate CPGs with recommendations for the management of mild, moderate and severe
pain, availability of approved analgesic medication, developing, implementing and monitoring of
pain quality indicators as suggested by Howard et al. (180) and an EMS organisational culture

promoting pain care are a necessity.
4.5 Chapter conclusion

Although this study is an integral part of the overall research project, it also creates an
opportunity for further research investigating the impact of pain education on pain knowledge,
attitudes and practices among emergency care providers in the SA prehospital setting as well as
to refine and validate, the knowledge, attitudes and practices questionnaire specific for the
environment. In addition to measuring knowledge and attitudes regarding pain, such a
guestionnaire can also be used to evaluate pain educational initiatives and the retention of

knowledge over time.
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To strengthen data quality and descriptive survey results in future endeavours, more emphasis
could be placed on keeping the questionnaire focused and concise to minimise participant fatigue
and dropout rate as well as to limit the variation in response scales to ease data analysis. Further,
alternative methods to improve survey distribution and participation such as blogs, social media,
incorporating snowball sampling and regular reminders may enhance the survey response rate

and reduce possible biases.

This chapter of the thesis links closely with the proceeding chapter, Chapter 3 and coinciding
article (222), likewise Chapters 5 and 6 to follow. Chapter 3 found that limited research on the
topic of acute pain assessment and management in the African prehospital setting has been
published. This study suggested that emergency care providers’ knowledge and attitudes in
relation to acute pain are suboptimal while pain assessment and management practices also
appear to be less than ideal (254). In Chapter 5, the main aim will be to determine the prevalence
of acute pain in trauma patients and describe current pain assessment and management
practices. Thereafter, the intention will be to further develop the understanding of practitioners’
perspectives, barriers and enablers of acute pain assessment and management in the SA

prehospital setting started in Chapter 4 through qualitative research methods in Chapter 6.
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5.2 Synopsis
5.2.1  Rationale for conducting the study

The rationale for the study is based on the knowledge that traumatic injuries in SA are prevalent
(255), trauma in the emergency setting is a common aetiology of pain (16-18,20-23,29,63,152)
and that acute pain has negative physiological and psychological effects potentially causing worse
patient outcomes and suffering (7). In addition, gathering prehospital epidemiological data on
emergency conditions like acute pain is required to progress prehospital research (256), the
profession, as well as demonstrate the necessity for prehospital emergency care (PEC). Due to
the lack of published evidence on the topic and potential biases like the Hawthorne effect
introduced by prospective descriptive observational studies, a retrospective study design was
preferred at the time. Further, retrospective studies are ethically safe and present no risk to the
patient while the sample for the current study could be randomly selected to assist with
generalisability. Acute pain assessment and management are thought to be essential clinical
quality indicators in PEC (180,257). If prehospital practitioners do not actively assess and re-
assess acute pain as well as adequately manage pain and conduct research to investigate the
issues regarding pain care in the prehospital setting, acute pain will continue to remain a quality
concern. The current study, therefore, is the starting point for developing an understanding of
epidemiological characteristics as well as to describe current prehospital acute traumatic pain

assessment and management practices in SA.
5.2.2  Aim and objectives
Aim:

The study aimed to identify the prevalence of acute traumatic pain and describe prehospital acute
traumatic pain assessment and management practices amongst emergency care providers, in the

WG, SA.
Objectives:

e Todetermine the prevalence of acute traumatic pain in adult and paediatric patients with a
final South African Triage Scale (SATS) priority colour of yellow, orange, or red in the
prehospital setting, in the WC, SA.

e To determine the percentage of adult and paediatric trauma patients with a final SATS
priority colour of yellow, orange, or red who had an acute pain assessment conducted in

the prehospital setting, in the WC, SA.
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e To determine whether an appropriate pain assessment tool in terms of age and mental
status was used to assess prehospital adult and paediatric acute traumatic pain, in the WC,
SA.

e To describe prehospital adult and paediatric acute traumatic pharmacological and non-
pharmacological pain management practices in the WC, SA.

e To compare prehospital acute adult traumatic pain and acute paediatric traumatic pain
assessment and management by emergency care providers in the WC, SA.

e To compare the level of emergency care provider qualification to whether acute traumatic
pain assessment occurred and whether pain management was provided as per provider

HPCSA protocol.
5.2.3  Main results

e A total of 24575 trauma patients met the inclusion criteria of which a sample of 2401

patients was selected through stratified random sampling.
Patient characteristics:

e Of all 2401 patients reviewed, 68.7% (n=1650) were male and 31.3% (n=751) female
patients.
e Two hundred and seventy-two (11.3%) patients were <14 years of age (paediatrics) while

the remaining 2129 (88.7%) patients were >14 years (adolescents and adults).
Pain assessment and pain severity:

e Of the 2401 patients reviewed, 435 (18.1%) had a pain score recorded of which 52 (n=272,
19.1%) patients were <14 years and 383 (n=2129, 18%) were >14 years.

e The median pain score was 6 (/QR 4-8) and 72 (16.6%) of the patients with a pain score
documented, had at least one repeated pain score recorded.

o Of the patients with a pain score recorded 423 (97.2%) experienced pain (mild to severe)
while most (n=342, 78.6%) experienced moderate-to-severe (score 4-10) pain.

o A further 194 (8.1%) patients had the presence of pain and/or tenderness reported in the
working diagnosis, but no pain score recorded.

e Atotal of 617 (n=2401, 25.7%) patients had pain in some form recorded (pain score or the
presence of pain and/or tenderness recorded in the working diagnosis).

e No statistically significant association were found between pain score (yes/no) and age
groups (<14 versus >14 years) (x2(1, n=2401)=0.207, p=0.649), as well as between pain score
(yes/no) and gender (x?(1, n=2401)=2.186, p=0.139).
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Non-pharmacological pain management:

e A range of physical non-pharmacological pain management approaches were recorded in
the ePCR including haemorrhage control (n=680, 28.3%), application of splints (n=106,
4.4%) and burn dressings 57 (2.4%).

Pharmacological pain management:

e Sixty-eight (n=2401, 2.8%) patients received medication with analgesic properties of which
27 (58.7%) had a pain score recorded.

e As initial analgesia, IV morphine was administered to 66 (n=68, 97.0%) patients while one
received IV ketamine and one IM diclofenac.

e Of the 342 patients with moderate-to-severe pain recorded, only 7.6% (n=26) received
analgesic medication.

e Fifty-two (78.8%) of the 66 patients who received morphine were male, while 4 (6.1%) were
<14 years. The patients who received ketamine and diclofenac were both >14 years and
male.

e A statistically significant association was found between pain score (yes/no) and the
administration of medications with analgesic properties (x?(1, n=2401)=21.986, p<0.001).
The strength of association was weak (¢=-0.096). Patients with a pain score recorded were
more likely to receive medication with analgesic properties.

e A statistically significant association was found between pain severity (mild, moderate, and
severe) and whether medication with analgesic properties was administered (x(2,
n=423)=14.892, p=0.001). Patients with severe pain were more likely to receive medication
with analgesic properties, nonetheless, the strength of association was weak (¢.=0.188).

e A statistically significant association was found between the documented highest
qualification (BLS, ILS and all ALS levels) and the administration of analgesic medication (x*(2,
n=2401)=140.843, p<0.001). Patients, where the highest qualification was documented as
an ALS (ECT, ALS and ECP) level, were more likely to receive analgesic medication. The
strength of the association was weak (¢=0.242).

e No statistically significant association was found between age groups (<14 versus >14 years)
and whether medication with analgesic properties was administered (¥?(1, n=2401)=2.066,
p=0.151), nor between gender and whether medication with analgesic properties was

administered (y(1, n=2401)=3.721, p=0.054).

“Below is the published article followed by references and supplementary table of the paper. The

context and meaning of the published paper are described in detail in the rest of the chapter”
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Abstract

Background: Trauma is a common aetiology of acute pain in the emergency setting and traumatic
injuries have been recognised as a global public health crisis leading to numerous deaths and
disabilities. This study aimed to identify the prevalence of acute pain among high acuity trauma
patients presenting to a public sector emergency medical service and to describe prehospital
acute traumatic pain assessment and management practices amongst emergency care providers

in the Western Cape Province, South Africa.

Methods: A retrospective review of electronic patient care reports of trauma patients treated by
the South African Western Cape Emergency Medical Service between January 1 and December
31, 2017. Stratified random sampling was utilised to select 2401 trauma patients out of 24575

that met the inclusion criteria.

Results: Of the 2401 patients reviewed, 435 (18.1%) had a pain score recorded, of which 423
(97.2%) were experiencing pain. An additional 8.1% (n=194) of patients had pain or tenderness
mentioned in the working diagnosis but no pain score noted. Eighty-one (18.6%) patients
experienced mild pain, 175 (40.2%) moderate pain and 167 (38.2%) severe pain. No association
was found between a pain score being recorded and age group (<14 versus >14 years) (p=0.649)
or gender (p=0.139). Only 7.6% of patients with moderate-to-severe pain and 2.8% of all trauma
patients received any form of analgesic medication. No association was found between the
administration of analgesia and age group (<14 versus >14 years) (p=0.151) or gender (p=0.054).
Patients were more likely to receive analgesia if they had a pain score recorded (p<0.001), were

managed by advanced life support practitioners (p<0.001) or had severe pain (p=0.001).

Conclusion: Acute trauma pain assessment and management practices in this prehospital cohort
are less well established than reported elsewhere. Whether this reflects emergency care training,
institutional culture, scopes of practice or analgesic resources, requires further research.
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Emergency medical services need to monitor and promote a culture of quality pain care, enhance
pain education, and ensure that all levels of emergency care providers have access to analgesic
medication approved for prehospital use. Clear and rational guidelines would enable better pain

management by all cadres of providers, for all levels of pain.

Keywords

Prehospital, Acute pain assessment and management, Analgesia, Trauma
Background

Traumatic injuries are a global public health crisis with more than 4.8 million deaths annually, and
many more left disabled (1,2). In South Africa, the high burden of trauma is evidenced by death
rates secondary to interpersonal violence/homicide and road traffic accidents, far higher than the
global rate (3). Many studies identify traumatic injuries as the foremost aetiology of acute pain in
the prehospital (4—8) and emergency department (ED) settings (9,10), and patients with acute
trauma regularly experience moderate-to-severe pain (5,9,11,12) which is likely to be more

widespread in severely injured or high acuity trauma patients.

In addition to relieving suffering and enabling diagnostic and treatment processes in the acute
setting, pain control carries further benefits which include reducing the psychological (e.g.
anxiety) and physiological effects of acute pain, infection risk, the risk for developing chronic pain
as well as improving patient satisfaction, recovery time and outcomes (13-15). Failing to
adequately manage acute pain may contribute to continued impaired physical function and the
subsequent development of psychological disorders (such as depression) and reduced quality of
life (13,14,16). Although a fundamental aspect of prehospital emergency care (17), the poor
quality of acute pain assessment and management, for any aetiology, in the prehospital arena

remains a concern worldwide (5-7,18,19).

In the African prehospital setting, little is known about acute pain, with no studies reporting on
the epidemiological characteristics of acute traumatic pain, and limited studies describing pain
management practices (20,21). The paucity of data has been identified as one of many obstacles
limiting the advancement of the field of prehospital emergency care in the African region (22).
The aim of this study was to identify the prevalence of acute pain among high acuity trauma
patients and to describe prehospital acute traumatic pain assessment and management practices

among emergency care providers in the Western Cape, South Africa.
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Methods

A retrospective review of electronic patient care reports (ePCRs) of high acuity trauma patients
treated by the Western Cape Emergency Medical Services (WCEMS) was conducted between
January 1 and December 31, 2017. The WCEMS is a government-operated emergency medical
service (EMS) which serves the communities of the Western Cape, one of the nine South African
provinces, with an area of 190 370 km? and a population exceeding 6.3 million. WCEMS operates
around 250 ambulances throughout the province, staffed at either basic life support (BLS),

intermediate life support (ILS) or advanced life support (ALS) emergency care levels.

Prehospital emergency care education in South Africa has occurred through short course (three-
tiered) training, butincreasingly through higher education and training (23,24). Most ambulances
are staffed by ILS and BLS practitioners (24), who can request assistance from a higher qualified
practitioner (if available). The extent of pain education is hard to gauge and likely varies between

training institutions across South Africa.

BLS and ILS practitioners are restricted to the use of self-administered inhaled nitrous oxide
(Entonox®) for the relief of pain arising from myocardial infarction, musculoskeletal trauma,
burns, active labour and any other condition requiring pain relief where no contraindication is
present. ALS practitioners, according to their specific qualifications, may administer intravenous
(IV) morphine (some requiring permission from university degree ALS practitioners or a doctor),
and IV or intranasal (IN) ketamine may be administered by ALS practitioners with a university

degree.

In 2016, WCEMS rolled out an ePCR system which replaced paper-based patient care reports with
real-time digital capturing of patient care records of all prehospital patient encounters (25). The
system incorporates a pain assessment tool (See Figure 5.1) similar to the Wong-Baker Faces
scale, rating pain between 0 (no pain) and 10 (worst pain imaginable) with six smiley emoticons
[personal communication R Booley, 07/2019]. The system also allows for recording pain
characteristics (onset, quality, provoking/palliating factors and radiation) and updated pain
scores.

@) o o o0 S0

oo
——

Figure 5.1: Pain assessment tool using Smiley Emoticons (26)
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Inclusion criteria were adult and paediatric patients with acute trauma (primary emergencies)
and a South Africa Triage Scale (SATS) final priority colour of yellow, orange or red which denote
urgent, very urgent, or emergency patients respectively (27), managed in the prehospital setting
by emergency care providers in the Western Cape, South Africa, in 2017. Based on the National
Department of Health 2012 age definitions for South Africa, paediatric were defined as patients
<l4years. Medical patients, interfacility transfers and patients with a green (non-urgent) or blue
(deceased) final priority colour were excluded. The SATS is a triage tool used to measure patient
acuity in the South African context, and although developed and validated in the hospital setting,
is also widely used prehospitally to guide optimal disposition (patient destination) decisions

(28,29).

A total of 24575 trauma patients met the inclusion criteria. Stratified random sampling was
utilised to select a representative sample of the study population. A sample of 2401 was
calculated using an online sample size calculator (30) with an estimated acute traumatic pain
prevalence of 50%, 2% precision, 95% confidence interval (Cl) and an infinite population. Acute
traumatic injury prevalence is thought to vary during the year, resultantly, the sample was
stratified per month (Figure 5.2) to adjust for possible seasonal variation. Two-thirds (66%) of
data were selected during spring (30%) and summer (36%) including the December/January
festive season which likely has a higher trauma prevalence compared to autumn (21%) and winter

(13%).

Data were extracted from the WCEMS ePCR system and analysed using SPSS statistics software
(IBM. 2017. SPSS Statistics: Version 25. Armonk, NY: IBM Corps). Shapiro-Wilk tests were
conducted to assess for normality. Descriptive statistics (frequency, percentages, median (M) and
interquartile range (/QR)) were calculated for patient characteristics, incident types, injuries
sustained, pain score, pain severity and nonpharmacological and pharmacological pain
management and presented in graphs and tables. The Pearson chi-square test of independence
(inferential statistics) was used to determine relationships between the categorical variables, pain
score recorded (yes/no) and age group (< 14 and > 14 years), gender, final triage colour (yellow,
orange and red) and analgesic medication administrated (yes/no) as well as between analgesic
medication administrated (yes/no) and age group (< 14 and > 14 years), gender, crew highest
qualification (BLS, ILS and all ALS levels) and pain severity (mild, moderate, or severe). If
relationships between categorical variables were identified, the strength of association was

assessed with Phi (¢) and Cramer’s V (¢.) correlation coefficient.
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Figure 5.2: Number of patients randomly sampled per month
Results
Patient characteristics

Of the 2401 records reviewed, 272 (11.3%) patients were < 14years of age (M=7, IQR=3-11) while
the remaining 2129 (88.7%) were > 14years (M=31, IQR=24-41) of which 80.5% (n=1713) were
between 15-44 years of age. High acuity patients (SATS red or orange) accounted for 35.0%
(n=839) of all cases (Table 5.1).

Table 5.1: Patient characteristics

Characteristics n (%)
Gender
Male 1650 (68.7%)
Female 751 (31.3%)

Crew highest qualification

Basic Life Support (BLS)
Intermediate Life Support (ILS)
Advanced Life Support (ALS)

415 (17.3%)
1321 (55.0%)
655 (27.7%)

South African Triage Scale (SATS) - priority colour Time Target
Red Immediate 200 (8.3%)
Orange <10 minutes 639 (26.6%)
Yellow <1 Hour 1562 (65.1%)
Total 2401 (100%)

Footnote: @ Advanced Life Support include the following qualifications: Emergency Care Technician (ECT) (n=299, 12.5%),
Paramedic (Critical Care Assistant (CCA) and National Diploma in Emergency Medical Care (NDEMC)) (n=324, 13.5%) and
Emergency Care Practitioner (ECP) (n=42, 1.7%)

Incident types and injury sustained

Assault, transport-related incidents, and accidental injuries were the three most common type of
incidents (See Additional File 1: Table S5.1). The specific injuries sustained were noted in the
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working diagnosis of 1278 (53.2%) patients with 139 (10.9%) of these sustaining more than one
injury (Table 5.2).

Table 5.2: Specific injuries sustained by patients as documented (n=1278)

Specifics of sustained injuries <14 Years >14 Years VB
n (%) n (%) n (%)

More than 1 injury sustained 10 (0.8%) 129 (10.1%) 139 (10.9%)
Fractures / dislocations / deformities 34 (2.7%) 155 (12.1%) 189 (14.8%)
Burns 21 (1.6%) 38 (3%) 59 (4.6%)
Gunshot wound (GSW) 1(0.1%) 34 (2.6%) 35 (2.7%)
Polytrauma 0 (0%) 12 (0.9%) 12 (0.9%)
Head injury 18 (1.4%) 102 (8%) 120 (9.4%)
Pneumo-,haemothorax or cardiac tamponade 0 (0%) 25 (2%) 25 (2%)
Sprains / strains / muscle Injuries 1(0.1%) 11 (0.8%) 12 (0.9%)
Rape 0 (0%) 2 (0.2%) 2 (0.2%)
Neck and/or back pain/tenderness/injury 4(0.3%) 86 (6.7%) 90 (7%)
Drowning 2 (0.15%) 2 (0.15%) 4(0.3%)
Open and/or closed wounds 73 (5.7%) 783 (61.3%) 856 (67%)

Footnote: Since about 11% of patients sustained more than one injury, the total injuries sustained will account to more than 1278.

Almost 15% (n=189) of patients reportedly sustained fractures/dislocations/deformities (with 9
(4.8%) sustaining more than one fracture). The most common injury site was lower extremities
(n=78, 41.3%) followed by upper extremities (n=63, 33.3%) while 5 (2.6%) of these patients
injured both upper and lower limbs, and 15 (8%) patients were thought to have a pelvis/hip

fracture.

Of the 59 (4.6%) patients who had burns documented, 25 (42.4%) had a percentage of burn area
recorded (range: 1-80%). The remaining patients either had no description of the burn or had the

burn described in terms of location, type of burn and/or burn severity.
Pain Score and Pain Severity

A total of 435 (18.1%) patients had a pain score recorded. The median pain score was 6 (IQR 4-
8). Seventy-two (16.6%) of the patients with a pain score, had at least one repeated pain score
recorded. Figure 5.3 illustrates the proportion of records in which a pain score was recorded by

gender and age group (adult and paediatric).

No association was found between a pain score being recorded and age group (< 14years versus
> 14years) (p=0.649), gender (p=0.139) or final triage colour (p=0.076). The majority (78.6%) of
those with a pain score, reported moderate-to-severe pain (Figure 5.4). A further 194 (8.1%)
patients had the presence of pain and/or tenderness reported in the working diagnosis, but no
pain score recorded. In total, pain was recorded in 617 (n=2401, 25.7%) patients. Of note, the
records of numerous other patients indicated injuries likely to be painful for which the presence

of pain was not recorded.
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Figure 5.3: Comparison of pain assessment between gender and age group
Non-pharmacological pain management

A range of physical non-pharmacological management approaches were recorded in the ePCR
including haemorrhage control (n=680, 28.3%), application of splints (n=106, 4.4%) and burn
dressings 57 (2.4%).

N Amount e Precentage

200 50,0%
175

100 25,0%

0,0%
No Pain (0) Mild Pain (1-3) Moderate Pain (4-6) Severe Pain (7-10)

Figure 5.4: Pain severity of patients with pain score recorded
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Pharmacological pain management

Only 68 (n=2401, 2.8%) patients received medication with analgesic properties of which 27
(39.7%) had a pain score recorded. IV morphine was administered to 66 (n=68, 97.0%) patients
while one received IV ketamine and one intramuscular (IM) diclofenac, firstly or only. Of all the
patients (n=66) who received IV morphine, 10 (15.2%) received an additional morphine dose (all
adults) and 6 (9.1%) received ketamine [IV or IM] (one paediatric) in addition to the initial

morphine. None of the patients received inhaled nitrous oxide.

Of the 342 patients with moderate-to-severe pain recorded, only 7.6% (n=26) received analgesic
medication. Fifty-two (78.8%) of the 66 patients who received morphine were male, while 4
(6.1%) were < 14years. The patients who received ketamine and diclofenac were both > 14years
and male. No association was found between the administration of analgesic medications and

gender (p=0.054) or age group (< 14years versus > 14years) (p=0.151).

For six (8.8%) of the patients who received analgesic medication, the highest qualification of the
crew was documented as BLS (n =1, 1.5%) or ILS (n =5, 7.3%) while for the remaining 62 (91.2%)
patients it was documented as an ALS level qualification (Emergency Care Technician (ECT): n =
22,32.3%, ALS: n=32,47.1% and Emergency Care Practitioner (ECP): n=8, 11.8%). An association
was found between the documented highest qualification (BLS, ILS and all ALS levels) and the
administration of analgesic medication (p < 0.001). Patients, where the highest qualification was
documented as an ALS (ECT, ALS and ECP) level, were more likely to receive analgesia medication.

The strength of the association was weak (¢ = 0.242).

Additionally, an association was found between a pain score being recorded and the
administration of analgesic medication (p<0.001). Patients with a pain score were more likely to
receive analgesic medication however the strength of association was weak (¢ = -0.096). An
association was also found between pain severity (mild, moderate, or severe pain) and the
administration of analgesic medication (p=0.001). Patients with severe pain were more likely to

receive analgesic medication however the strength of association was weak (¢. = 0.188).
Discussion

To our knowledge, this study is the first to describe the epidemiological characteristics of acute
traumatic pain in the African prehospital setting and only the second to describe prehospital pain

management practices in the Western Cape Province of South Africa (21).
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Traumatic pain and pain assessment

Our findings indicate that many patients sustained injuries likely to be painful while only a quarter
of patients had pain recorded in some form. Less than a fifth of patients had pain measured with
a pain assessment tool with the prevalence of moderate-to-severe pain found to be high (> 75%).
International studies, likewise, report the prevalence of pain among trauma patients to be high
(> 70%) (8,31) with a high likelihood of moderate-to-severe pain (5,9,11,12). This study found
pain assessment practices to be poorer than those reported by most international studies
(7,8,18,19). The results, however, are similar (18.1% versus 21%) to pain assessment practices
previously found among ALS practitioners in Cape Town, South Africa with better rates of pain

reassessment found in the current study (16.6% versus 6%) (21).

The lack of pain assessment has been identified as a hindrance to adequate pain management
(14,32). The present study supports these findings as patients with a pain score recorded were
more likely to receive medication with analgesic properties. Numerous factors contributing to
poor pain assessment documentation have been identified. Being younger, being attended to
between 00:00 and 06:00, and shorter transport distances were associated with a reduced
likelihood of documented pain assessment in children (18). Adults, in contrast, appear more likely
to have pain assessment recorded (33,34) although this finding is not supported by the current
study. Finally, uncooperative patients and communication difficulties have been identified as
barriers to pain assessment (18,35) while the lack of validated age-appropriate pain assessment

tools for preverbal children have been identified as a barrier to the management of pain (18).

The use of age-appropriate pain scales as part of general patient care, and regarding all trauma
patients with acute pain as candidates for analgesia with regular pain reassessment, is evidence-
based recommendations made in a clinical practice guideline (CPG) published in the United States
of America (36) and recently adopted for South African EMS CPGs (37). Employing observational
pain scales is recommended for paediatrics <4 years (36) and would be more appropriate than
the current smiley emoticons found in the ePCR, while the Abbey Pain Scale is a suggested option

for the cognitively impaired patient in the prehospital setting (38).

While clear prehospital pain assessment guidelines are helpful, the most frequent reason
proposed for the insufficient documentation of pain assessment is a lack of pain knowledge
(14,39,40). Several studies have shown that educational activities improve the documentation of
pain severity, characteristics, and pain reassessment (41,42). In addition to educational activities,
EMS systems need to encourage the systematic assessment of pain and the proper clinical

documentation thereof.
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Non-pharmacological pain management practices

Non-pharmacological pain management interventions are more commonly associated with the
non-emergency setting. However, cognitive, and psychological interventions like reassurance,
distraction, and physical interventions like positioning, splinting fractures, burn dressings etc. can
all be utilised in the prehospital setting (43). Psychological interventions sometimes occur
inadvertently and are unlikely to be documented in clinical notes. Pain educational initiatives
increase awareness and utilisation of non-pharmacological pain interventions in the prehospital

setting (41,42).

Most prehospital studies examine acute pain retrospectively (7,8,31), and do not report much, if
at all, on non-pharmacological pain management thus limiting comparison. The lack of
documentation of non-pharmacological pain management also made an evaluation of these

treatments in the current study challenging.
Pharmacological pain management practices

Morphine, ketamine, and diclofenac (not in the scope of South African prehospital practitioners)?
were the only medications with analgesic properties administered during this study. Despite the
high prevalence of moderate-to-severe pain, less than 8% of those patients, and less than 3% of
all the trauma patients received any analgesia. These results are substantially worse than those
reported by studies conducted in high-income countries (HIC) although these also reported

prehospital pain relief (any aetiologies) to be poor (8 to 42%) (8,18,19).

This study revealed that inhaled nitrous oxide was not used. Similar observations were identified
by Matthews et al (21) in the same setting. In the WC, for most emergency care providers (+84%
are operational BLS/ILS) (24) inhaled nitrous oxide is the only prehospital analgesic option. Pain
management decision-making for these practitioners is thus limited to requesting the assistance
of a higher qualified practitioner (frequent unavailability), non-pharmacological pain
management, and transportation to a medical facility for further management. The lack of
availability of this treatment is a major barrier to effective pain management. Practitioners must
have access to analgesic medications as pain care is both a measure of quality emergency care

and a human right (44).

2 |M Diclofenac was likely administered by a doctor on scene prior to transportation to hospital by ambulance.

141



Our findings do not suggest disparity between adult and paediatric pain management. This is not
consistent with other studies which suggest that adults are more likely to receive opioid
analgesics (32,34,45). Further, studies report that women, regardless of age or pain severity are
less likely to receive analgesia (45—-48) a finding which was not supported in this study. Our
findings suggest, like other evidence, that patients with more severe pain recorded are more

likely to receive analgesia (46,49).

A finding which is difficult to explain was that six patients received medication with analgesic
properties from crews not licensed to administer those medications. We attribute this to either
documentation errors, or in some high workload situations, emergency care providers may be
transporting patients after an analgesic medication had been administered by a higher qualified

practitioner on scene.
Barriers to pain assessment and management in the prehospital setting

Findings of the study are concerning; however, consideration must be given to the possible
reasons for the apparent poor pain assessment and management practices among emergency

care providers in the Western Cape, South Africa.

Studies conducted in HIC have identified several constraints to prehospital pain assessment and
management (32,35,40,50-52). A barrier commonly highlighted is knowledge deficit, which may
be attributed to limited attention to pain assessment and management during initial training and
a lack of ongoing education (32,40,51,52). The lack of alternative routes of drug administration,
guideline restrictions or inadequacies, the need to obtain permission, and the reluctance of
medical control to approve prehospital analgesia administration are, also, previously identified
constraints (15,32,35,40,52). Further barriers include negative feedback from ED staff or
supervisors, organisational culture, scarcity of higher qualified practitioner, lack of monitoring

guideline adherence and communication (35,40,50,52).

The prehospital setting is a challenging and dangerous work environment with emergency care
providers in South Africa increasingly confronted by the threat of violence. In addition to the
concerns for personal safety, high workload and demands on emergency care providers, analgesic
agents are only available to a small proportion of prehospital practitioners in South Africa.
Research to describe barriers and enablers to prehospital pain assessment and management in
the South African setting may identify further issues. Epidemiological studies, further

investigating inequalities in pain assessment and management, as well as the prevalence,
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assessment, and management of pain in medical and obstetric cases, will add to the knowledge

base.
Study limitations

Like most other observational studies, retrospective reviews have various potential sources of
bias including selection and information bias, uncertainty about generalizability and issues with
missing data (53). Probability sampling strategy was used to minimise sampling bias and select a
representative sample of the population to allow generalisability of findings (54). The random
selection of the sample from a broader trauma population of the Western Cape; the high burden
of trauma; and the profile of EMS in the rest of South Africa, mean that the study findings are
likely generalisable to prehospital trauma patients in the rest of South Africa. The results may be
less generalisable outside South Africa where the burden of trauma may be different, and the
profile of EMS systems differ (55). International studies suggest medical and gynaecological or
obstetric conditions to be less common aetiologies of prehospital acute pain (4,7), and this is
another area for further research in low and middle-income settings. Inaccuracies and poor
quality of ePCR clinical notes were the foremost limitations to the study findings; however, this
may not be a reflection of clinical practice, as an inherent restriction of the retrospective review

methodology is the assumption that if it was not documented, it was not done.
Conclusion

Pain assessment and management was shown to be significantly lacking. Much can be done to
improve prehospital pain care in the South African prehospital setting. For instance, including
better pain education during undergraduate studies, ongoing pain education, an EMS culture
prioritising pain relief, monitoring the quality of pain care, optimising resources (most importantly
ensuring inhaled analgesia availability), scope of practice revision to consider other analgesic
agents suitable for the setting and specifically for BLS and ILS practitioners, specific guideline
recommendations for mild, moderate and severe pain and promoting pain assessment,
reassessment and redosing to optimise pain care as well as the proper documentation thereof.
This study provides clear directions for future research which could further improve pain

assessment and management.
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Supplementary material of the published article

Table S5.1: Types of emergency incidents

Incident Type n (%)
Assault @ 1211 (50.4%)
Transport-related incident ® 492 (20.5%)
Accidental injury © 380 (15.8%)
Burns ¢ 90 (3.8%)
Self-harm 90 (3.8%)
Gunshot wound (GSW) 68 (2.8%)
Environmental 63 (2.6%)
Drowning 4 (0.2%)
Electrocution 3(0.1%)

Total 2401 (100%)

Footnote: ?Includes physical assault, assault with a weapon and sexual assault, ® Includes light motor vehicle, bus/taxi, truck/heavy
vehicle, motorcyclist, cyclist, pedestrian, train, and railway incidents, ¢ Includes domestic, sport and industrial accidental injuries,
d Includes burns and corrosives, residential and informal structure fires.
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5.4 Discussion
5.4.1  Supplementary methods

To conduct the retrospective review, an application to perform research was submitted to the
National Health Research Database. After approval was received from the WC Health Research

Committee (WC_2017RP54 _569) (Appendix 2) a request for data was made to the WCEMS.

Since the ePCR database includes over 400 variables, the definitions for the variables included in
the ePCR was requested to create a list of variables relevant to the research aim and objectives.
With the assistance of a WCEMS senior information officer (Mr Selwyn September), a final list of
77 likely relevant variables was compiled. None of these data variables contained personal

identifiable information of patients or emergency care providers employed by WCEMS.

The data points were extracted into Microsoft Excel® 2016 (225) spreadsheets for each month of
the year for 2017. To randomly select the calculated sample size, stratified per month, all
duplicate entries, non-trauma emergency cases, interfacility transfers and cases with a final SATS
colour priority of green (minor injuries) or blue (deceased) were excluded. A total of 24575
emergency trauma cases met the inclusion criteria. After the data were cleaned, the sample per
month was randomly selected and the final dataset of 2401 patients compiled. The dataset was

imported to SPSS Version 25 (223) for analysis.

In addition to the results in the article further descriptive statistics were calculated and presented
in graphs and tables. For inferential statistics, non-parametric test, Pearson chi-square test of
independence (y?) were used to determine relationships between categorical variables and Phi
(¢) and Cramer’s V (¢.) correlation coefficient to determine the strength of association. Wilcoxon
Signed Ranks tests (non-parametric) were used to determine the change between initial and final
vital signs. Spearman’s correlation coefficient (rs) was conducted to determine whether a
relationship exists between pain score and initial vital signs (RR, SpO,, HR, SBP & DBP). Further,
binary logistic regression analyses were conducted to determine the effect of demographic

information on pain score recorded and medication with analgesic properties administered.
5.4.2  Supplementary results
5.4.2.1 Case characteristics

Most of the patients reviewed were aged between 15-44 years (n=1713, 71.3%) while the most
prominent age subgroup was 25-34 years (n=761, 31.7%) and the least common, the age
subgroup <1 year (0.4%) (Figure 5.5). The median age for males was 29 (/QR 22-38) years and 30

(IQR 21-42) years for females.
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Figure 5.5: Age subgroups
Most incidents (n=1589, 66.2%) occurred in the City of Cape Town and Cape Winelands District

with 45.3% (n=1088) and 20.9% (n=501) respectively (Figure 5.6).

m City of Cape Town
m Cape Winelands District
= Eden District

West Coast District

1088; 45%
Central Karoo District

288; 12%

Overberg District

Figure 5.6: Cases reviewed per district

The final triage colour for most patients was yellow (n=1562, 65.1%) (Figure 5.7). Red patients
were more likely to be male (n=158, 9.6%) than female (n=42, 5.6%) whereas yellow patients
were more likely to be female (68.4% versus 63.5%) (x°(2, n=2401) =11.929, p=0.003, ¢.=0.07).
Twenty-six percent of female and 26.9% of male patients were triaged orange.
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Figure 5.7: South African Triage Scale (SATS) priority colour

No association (p=0.071) was found between final triage and age (<14 and >14 years) however
4.8% (n=13) of patients <14 years and 8.8% (n=187) of patients >14 years were red. A weak
(¢=0.083) but significant association was found between final triage colour and the highest level
of qualification (BLS, ILS and all ALS) (x?(4, n=2401) =19.825, p<0.001). For all three triage colours,
red (51.5%), orange (52.1%) and yellow (56.7%), patients were more likely treated by an ILS

practitioner as the highest qualification.

Of all trauma cases, 5 (0.2%) patients refused treatment and 49 (2%) refused transportation while
the remaining 2347 (97.8%) patients were treated and transported to hospital. Practitioner

qualification level was upgraded for pain management in 5 (0.2%) trauma cases.
5.4.2.2 Incident type

As reported, assault, transport-related and accidental injuries were the three most common
incident types followed by burns (3.8%), self-harm (3.8%) and GSW (2.8%). Overall, at least 53.3%
(n=1279) of trauma cases (assault & GSW) appeared to be due to interpersonal violence while
20.5% (n=492) were due to transport-related incidents. Table 5.3 illustrates the types and

subtypes of all trauma incidents reviewed.

Of the male trauma cases (n=1650), 58.7% (n=970) were related to interpersonal violence (assault
and GSW) and 41.1% (n=309) of female cases (n=751). Of all assault cases (n=1211), 75.4%
(n=913) were male and 24.6% (n=298) female while for all GSW (n=68), 83.8% (n=57) were male
and 16.2% (n=11) female.
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Table 5.3: Types and subtypes of traumatic incidents

Incident Type Sub-type n (%) Total
Physical 231 (9.6%)
1.Assault Weapon (other) 978 (40.7%) 1211 (50.4%)
Sexual 2 (0.1%)
Light motor vehicle 216 (9%)
Bus / Taxi 18 (0.7%)
2. Transport Related Truck / Heavy Vehicle 10 (0.4%)
) Motorcyclist 24 (1%) 492 (20.5%)
Incident i
Cyclist 9 (0.4%)
Pedestrian 202 (8.4%)
Train and Railway incident 13 (0.55)
Domestic 283 (11.8%)
3.Accidental Injury Sport 44 (1.8%) 380 (15.8%)
Industrial 52 (2.2%)
Burns and Corrosives 83 (3.4%)
4.Burns Residential Fire 2 (0.1%) 90 (3.8%)
Informal Structure Fire 5(0.2%)
5.Self-Harm 90 (3.8%)
6.Gun Shot Wound (GSW) 68 (2.8%)
7.Environmental (bites and stings, heat-exposure) 63 (2.6%)
8. Electrocution 3(0.1%)
9.Drowning 4(0.2%)

Total

2401 (100%)

Three hundred and thirty-seven (20.4%) males and 155 (20.6%) females were injured in

transport-related incidents. For females, accidental injuries (n=178, 23.7%) were the second most

common traumatic incident after interpersonal violence while for males it was transport-related

incidents (Table 5.4).

Table 5.4: Types of traumatic incidents versus gender

Incident Type Male, n (%) Female, n (%) Total
Assault 913 (55.3%) 298 (39.7%) 1211
Transport Related Incident 337 (20.4%) 155 (20.6%) 492
Accidental Injury 202 (12.2%) 178 (23.7%) 380
Gun Shot Wound (GSW) 57 (3.5%) 11 (1.5%) 68
Burns 52 (3.2% 38 (5.1%) 90
Self-Harm 48 (2.9% 42 (5.6%) 90
Environmental (bites and stings, heat exposure) 36 (2.2% 27 (3.6%) 63
Electrocution 2 (0.1%) 1(0.1%) 3
Drowning 3(0.2%) 1(0.1% 4

Total 1650 751 2401

For patients <14 years (n=272), the three most common incidents were accidental injuries

(n=101, 37.1%), transport-related incidents (n=50, 18.4%) and burns (n=39, 14.3%) while for

patients >14 vyears, it was assault (n=1178, 55.4%), transport-related (n=443, 20.8%) and

accidental injuries (n=279, 13.1%) (Table: 5.5).
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Table 5.5: Types of traumatic incidents versus age (<14 years and >14 years)

Incident Type <14 Years,n (%) >14Years,n (%) Total
Assault 33 (12.1%) 1178 (55.3%) 1211
Transport Related Incident 50 (18.4%) 442 (20.8%) 492
Accidental Injury 101 (37.1%) 279 (13.1%) 380
Gun Shot Wound (GSW) 2 (0.7%) 66 (3.1%) 68
Burns 39 (14.3%) 51 (2.4%) 90
Self-Harm 22 (8.1%) 68 (3.2%) 90
Environmental (bites and stings, heat exposure) 21 (7.7%) 42 (2.0%) 63
Electrocution 2(0.7%) 1(0.1%) 3
Drowning 2 (0.7%) 2(0.1% 4

Total 272 2129 2401

Assault was the most common incident in all six districts (ranging between 43% and 63%) (Figure

5.8), followed by accidental injuries in the Cape Winelands (22.2%), Overberg (20.9%) and West

Coast (15.5%) districts and transport-related incidents for the City of Cape Town (30.9%) and

Eden district (11.1%). For the Central Karoo, accidental injuries and transport-related incidents

were joint second at 13.8% each.
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Figure 5.8: Assault cases per district

5.4.2.3 Injuries sustained

75,0%

60,0%

45,0%

30,0%

15,0%
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For 863 (35.9%) patients, open and/or closed wounds were reported as part of the working

diagnosis while 47 (2%) had more than one open and/or closed wounds reported. The most

frequently reported wound sustained was laceration/incision (n=547, 63.4%) (Table 5.6).
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Table 5.6: Open and/or closed wounds sustained

Unknown injury

Open and/or closed wounds n (%)
Laceration / incision 547 (63.4%)
Abrasions 30 (3.5%)
Avulsion 14 (1.6%)
Puncture 46 (5.3%)
Bites 31 (3.6%)
Contusion / bruises / swelling 103 (12%)
Haematoma 36 (4.2%)
Evisceration 4 (0.5%)

104 (12.1%)

5.4.2.4 Vital signs

The AVPU (alert, voice, pain, unconscious) scale mode for both patients >14 years (n=2110) and

<14 years (n=267) was alert. Table 5.7 and 5.8 presents the median and IQR for initial and final

vitals for patients >14 years and <14 years. For adults, a significant difference was found between

initial and final RR, SpO, and HR and for paediatrics between initial and final RR, although these

differences are likely clinically insignificant.

Table 5.7: Median and IQR for initial and final vital signs of patients >14 years (n=2129)

Vital Signs itz Final p-value
Median (IQR) n Median (IQR) n

Respiratory Rate* 18 (16-20) 2113 18 (16-20) 840 <0.001
SpO2* 98% (97-99) 1101 99% (97-100) 474 <0.001
Heart Rate* 93 (81-105) 2119 91 (80-104) 837 <0.001
Systolic BP* 127 (113-140) 2108 128 (116-140) 837 0.609
Diastolic BP* 79 (70-88) 2108 79 (70-88) 835 0.881
HGT 5.8 (5.2-6.5) 879 5.75 (5.2-6.7) 118
Temperature 36.2 (35.9-36.6) 2703 36.2 (35.9-36.6) 606
GCS 15 (15-15) 978 15 (15-15) 768

*Wilcoxon Sign-Rank test

Table 5.8: Median and IQR for initial and final vital signs of patients <14 years (n=272)

Initial

Final

Rt lers Median (IQR) n Median (IQR) n Epas
Respiratory Rate* 22 (18-28) 265 22 (19-25) 107 0.001
SpO2* 99% (98-100) 147 99% (97-100) 58 0.442
Heart Rate* 108 (93.5-124) 269 101 (89-119) 105 0.939
Systolic BP* 116 (104-122) 87 114.5 (109-120.75) 40 0.680
Diastolic BP* 70 (62-88) 87 70 (63.5-80) 40 0.518
HGT 5.6 (4.95-6.5) 69 5.35 (5.05-5.95) 12
Temperature 36.2 (36.0-36.8) 262 36.2 (36-36.9) 83
GCS 15 (11.75-15) 132 15 (15-15) 89

*Wilcoxon Sign-Rank test

For paediatrics (<14 years) a significant weak (0.10-0.39) (203) positive correlation was found

between pain score and initial RR (r.=0.398, p=0.003) as well as a moderate (0.40-0.69) (203)

positive correlation between initial HR (r.=0.458, p=0.001). In adults (>14 years), a weak (0.10-
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0.39) (203) positive correlation was found between pain score and initial RR (rs=0.141, p=0.006).
No significant difference was found between initial and final vital signs (RR, SpO,, HR, SBP & DBP)

of adults and paediatrics which received pain medication.

5.4.2.5 Pain assessment and pain severity

Of the 435 patients with a pain score recorded, 12 (2.8%) had no pain, 81 (18.6%) mild pain, 175
(40.2%) moderate pain and 167 (38.4%) severe pain. Of these, 72 (n=435, 16.6%) patients had a
pain score repeated at least once while only 9 (12.5%) had a clinically significant pain reduction
of two or more points, four (5.5%) of which received IV morphine. Twelve (2.8%) of the patients

with a pain score recorded had an AVPU scale of react to voice or react to pain recorded.

For the 52 patients aged <14 years with a pain score recorded, 88.5% (n=46) suffered moderate-
to-severe (4-10) pain while 77.3% (n=296) of patients >14 years (n=383) suffered moderate-to-
severe pain. All patients <14 years (n=52) with a pain score recorded experienced (mild to severe)
pain whereas 96.8% (n=371) of patients >14 years with a pain score recorded experienced (mild

to severe) pain (Figure 5.9).

Severe Pain (7-10)

Moderate Pain (4-6)

Mild Pain (1-3)

No Pain (0)

0% 20% 40% 60% 80% 100%
M<14 Years BW>14Years

Figure 5.9: Pain severity of patients <14 years and >14 years
5.4.2.6 Association between pain score (yes/no) and categorical variables

No significant association was found between pain score and the patients’ final triage colour
(p=0.076) while a significant association was found between pain score and incident location

(p<0.001) and between pain score and crew highest qualification (p=0.020) (Table 5.9).
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A higher proportion of patients with incidents occurring in the Overberg district (38.8%) (Table
5.9) compared to the other districts [Cape Winelands (17.8%), Central Karoo (18.8%), Eden
(20.1%), West Coast (11.5%) and the City of Cape Town (16.6%)] had a pain score recorded,
however, the strength of association was weak (¢.=0.142). Trauma patients managed by crews
with BLS (22.2%) as highest qualification were more likely to have a pain score recorded

compared to trauma patients managed by ILS (16.4%) or ALS (19.1%) practitioners (Table 5.9).

The strength of association was weak (¢.=0.057).

Table 5.9: Association between pain score (yes/no) and other categorical variables

Final Triage Colour Pain score (Yes) Pain score (No) Total
n (%) n (%) n (%)
Yellow 270 (17.3%) 1292 (82.7%) 1562 (100%)
Orange 134 (21.0%) 505 (79.0%) 639 (100%)
Red 31 (15.5%) 169 (84.5%) 200 (100%)
Total 435 (18.1%) 1966 (81.9%) 2401 (100%)
Value Df p-value
Pearson Chi-Square 5.158 2 0.076
Incident Location Pain score (Yes) Pain score (No) Total
n (%) n (%) n (%)
City of Cape Town 181 (16.6%) 907 (83.4%) 1088 (100%)
Cape Winelands District 89 (17.8%) 412 (82.2%) 501 (100%)
Central Karoo District 26 (18.8%) 112 (81.2%) 138 (100%)
Eden District 58 (20.1%) 230 (79.9%) 288 (100%)
Overberg District 52 (38.8%) 82 (61.2%) 134 (100%)
West Coast District 29 (11.5%) 223 (88.5%) 252 (100%)
Total 435 (18.1%) 1966 (81.9%) 2401 (100%)
Value Df p-value
Pearson Chi-Square 48.576 5 P<0.001
. L, Pain score (Yes) Pain score (No) Total
Crew Highest Qualification n (%) n (%) n (%)
Basic Life Support (BLS) 92 (22.2%) 323 (77.8%) 415 (100%)
Intermediate Life Support (ILS) 216 (16.4%) 1105 (83.6%) 1321 (100%)
Advanced Life Support (ALS) 127 (19.1%) 538 (80.9%) 665 (100%)
Total 435 (18.1%) 1966 (81.9%) 2401 (100%)
Value Df p-value
Pearson Chi-Square 7.800 2 0.020

5.4.2.7 Pharmacological pain management

As indicated in the article, 68 (n=2401, 2.8%) patients received analgesic medication. Sixty-six
(97.0%) received IV morphine, one (1.5%) received IM diclofenac (75 mg) and one (1.5%) IV
ketamine (150 mg) as first analgesic agent. Of the 66 patients who received IV morphine, 10
(15.2%) patients received an additional morphine dose (all adults) and 6 (9.1%) received ketamine
(IV or IM) (one paediatric) after IV morphine. The overall median first IV morphine dose was 5.0

mg (/QR 4-5) and the median total dose of 5.0 mg (/QR 4-7). Paediatrics (<14 years) which received
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analgesia were aged 10 to 14 years while most adults (>14 years) who received IV morphine were

between 15 and 44 years (n=51, 77.3%).

Twenty-seven (n=435, 6.2%) patients with a pain score recorded received analgesic medication
(Table 5.10). Two of the six patients with moderate pain who received morphine received
ketamine IV later, three of the 20 patients with severe pain who received morphine received
ketamine (IV/IM) later while five of the 10 patients who received additional morphine dosages

had severe pain.

Table 5.10: Pain severity versus medication with analgesic properties administered

. . Analgesic Medication (Yes) Analgesic Medication (No)
Pain Severity
Amount % Amount %
No Pain (0) 0 0.0% 12 100.0%
Mild Pain (1-3) 1 1.2% 80 98.8%
Moderate Pain (4-6) 6 3.4% 169 96.6%
Severe Pain (7-10) 20 12.0% 147 88.0%
Total 27 6.2% 408 93.8%

5.2.4.8 Association between medication administered and categorical variables

A significant association was found between analgesic medication administered and patients’
final priority triage colour. High acuity trauma patients [red (9%) or orange (5.3%)] were more
likely to receive analgesic medication compared to the 1% of yellow patients (Table 5.11). The

strength of association was weak (¢.=0.159).

Table 5.11: Association between analgesic medication administered and final triage

Final Triage Colour Medication (Yes) Medication (No) Total
n (%) n (%) n (%)
Yellow 16 (1.0%) 1546 (99.0%) 1562 (100%)
Orange 34 (5.3%) 605 (94.7%) 639 (100%)
Red 18 (9.0%) 182 (91.0%) 200 (100%)
Total 68 (2.8%) 2333 (97.2%) 2401 (100%)
Value Df p-value
Pearson Chi-Square 60.579 2 <0.001

5.2.4.9 Regression analysis
5.2.4.9.1  Effect of independent variables on pain score recorded

A binary logistic regression analysis was conducted to establish the effects of patient sex, location
of the incident, age (<14 and >14 years), final triage priority colour and crew highest qualification
on the likelihood of having a pain score (yes/no) recorded. The logistic regression model was
found to be statistically significant [y?(11, n=2401)=60.965, p<0.000] with 25% (Cox & Snell R?) to

41% (Nagelkerke R?) of variance in pain score (yes/no) explained by the model. The Hosmer and
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Lemeshow test were x?(8)=3.337, p=0.911 and the percentage accuracy in classification was

81.9%.

The independent variables significantly predicting recording a pain score were the location of
incident and crew highest qualification. Trauma cases in the Overberg district were more likely
(OR 3.377, 95%Cl 2.292-4.977, p<0.001) compared to cases in the City of Cape Town to have a
pain score recorded while trauma cases in the West Coast (OR 0.636, 95%C/ 0.416-0.972,
p=0.036) was less likely compared to cases in the City of Cape Town (p<0.001) to have a pain
score recorded. Cases in the remaining districts [Cape Winelands (p=0.520), Central Karoo
(p=0.367) and Eden (p=0.139)] were not significantly different in comparison to the City of Cape
Town in terms of recording pain scores. Patients managed by an ILS practitioner were less likely
(OR 0.636, 95%Cl 0.481-0.841, p=0.001) than those managed by a BLS practitioner (p=0.004) to
have a pain score recorded while patients managed by ALS practitioners (OR 0.816, 95%C/ 0.596-
1.116, p=0.204) was not significantly less likely than those managed by a BLS to have a pain score

recorded.
5.2.4.9.2  Effect of independent variables on medication with analgesic properties received

A binary logistic regression analysis was conducted to establish the effects of patient sex, age
(€14 and >14 years), final triage priority colour, pain score (yes/no) and crew highest qualification
on the likelihood of receiving medication with analgesic properties (yes/no). The logistic
regression model was found to be statistically significant [y%(7, n=2401)=187.142, p<0.000] with
7.5% (Cox & Snell R?) to 33.0% (Nagelkerke R?) of variance in medication with analgesic properties
administered (yes/no) explained by the model. The Hosmer and Lemeshow test were x?(7)=4.786,

p=0.686 and the percentage accuracy in classification was 97.2%.

The independent variables, pain score (yes/no), final triage priority colour and crew highest
qualification were statistically significant in the model. Patients with a pain score recorded were
3.1 (95%CI 1.796-5.371, p<0.001) times more likely than those with no pain score recorded to
receive analgesia. Red patients were 7.2 (95%Cl 3.470-14.988, p<0.001) times more likely and
orange patients 4.6 (95%Cl 2.472-8.606, p<0.001) times more likely compared to yellow patients
to received medication with analgesic properties. Patients managed by an ALS practitioner as
highest qualification were 38.98 (95%Cl 5.347-284.17, p<0.001) times more likely to receive
analgesia compared to those managed by a BLS as the highest qualification. Patients managed by
an ILS (p=0.652) qualified practitioner was not more likely than those managed by BLS as the

highest qualification, to receive analgesia.
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5.2.4.10 Compliance to HPCSA protocols

Assessing compliance of the emergency care provider with current HPCSA protocols in terms of
the administration of pharmacological pain management (Table 5.12) in the study was
problematic. None of the patients in the dataset received inhaled Entonox®, although according
to the indications (relief of pain from myocardial infarction, musculoskeletal trauma, burns, active
labour, any other condition requiring pain relief where no contra-indication is present) for the
administration of inhaled Entonox® as stipulated in the HPCSA protocols (at the time of the study)

many patients could have received and benefited from the inhaled analgesic agent.

Table 5.12: Analgesic medication per scope of practice before 31 December 2018 (258)

Level of Qualification Analgesic Medication (Before 31 December 2018)

Basic (BLS) and Intermediate Life Entonox® (Self-Administered)

Support (ILS)

Emergency Care Technician (ECT) Entonox® or Morphine IV* (ECP or medical officer permission)
Advanced Life Support (ALS)? Entonox® or Morphine IV*

Emergency Care Practitioner (ECP) Entonox®, Morphine IV* or Ketamine IV*/IN*

Footnote: Abbreviations 2V — Intravenous, IN — Intranasal, ? Include both, Critical Care Assistant (CCA) and National Diploma in
Emergency Medical Care (NDEMS) paramedics

For most (apart from one patient), the dose of morphine for adults (dilute to a concentration of
Img/ml and titrate to effect at 1mg/30 seconds slowly IVI, titrate to effect) appears to be broadly
administered according to the basic principles set out in the HPCSA protocol at the time. Further,
seeing as the ketamine analgesia dose and the IV morphine dose for paediatrics are weight-based,
it was not possible to determine the appropriateness of dosages since patient weight was not

uniformly recorded.
5.4.3  Supplementary limitations

Although research is one of a range of reasons for collecting clinical data, it is by no means the
foremost purpose and probably carries a relatively low priority. One of the more pertinent
reasons for clinical documentation is to ensure continuity of care and as a result, the reliability
and validity of clinical record data is a common issue when conducting research. Examples of
challenges to the reliability and validity of the data included missing data in the records, the
omission of pertinent observations, and inaccurate and inconsistent data recording, to name a
few. In addition to concerns related to reliability and validity of clinical records, data analysis is
limited to the content which is recorded in the specific type of clinical record (259). While some
of the limitations were divulged in the article various restrictions were encountered secondary to
the quality of the data received. The patient demographics and data related to the incident
location and incident types were complete, but the patient clinical data were less accurate,

inconsistent, and incomplete. Some improvement over time was noted in the dataset, possibly
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as staff members became more familiar with the new system throughout the year. A significant
number of patients did not have any pain score recorded while the working diagnosis or injuries
sustained were also not recorded for many cases. In hindsight, it may have been more
advantageous to have selected a later (2018) study period, as by then, the WCEMS may have
resolved most or at least some of the clinical documentation issues and staff members may have

been more familiar with the system.

Additional issues which could have attributed to data inaccuracies and inconsistencies are the
variance in the level of qualification of the practitioner who completed the clinical records, as
well as English language proficiency as most of the clinical records, are captured in English (238).
As previously alluded to, English is the first language of less than 20% of the population of the WC
yet writing clinical notes in English (as required by the Department of Health) requires a good
level of English language writing proficiency. The crew’s highest qualification was BLS and ILS in
most (72.3%) cases included in the review. With these being short course qualifications with strict
limitations in terms of course content and time-period, the description and detail provided in

clinical documentation by these practitioners may be limited.

5.4.4  Supplementary discussion

In addition to the discussion provided in the article, further topics for deliberation were added.
5.4.4.1 Case characteristics and incident types

In the global context, SA is a country well-known for its high rate of traumatic injuries secondary
to violence and road traffic accidents. The findings of this study suggest a similar injury-related
profile for the WC as identified in previously published SA data (255,260-262). More than 70% of
the trauma patients were aged 15 - 44 years, more than 65% male while interpersonal violence

and transport-related incidents accounted for more than 70% of the incidents.

The national disease burden study for SA found homicide (7.5%) and road traffic injuries (RTIs)
(4.1%) to be the second and fourth leading causes of mortality in 2000. For males” homicide were
the second and RTIs the fourth leading cause of mortality while for females’ homicide was
seventh and RTls eighth. Intentional and unintentional injuries were also a significant contributor
to disability-adjusted life years in SA (260). The 2007 Bulletin of the WHO reported that the SA
injury profile was dominated by interpersonal violence, seven times the global rate. In 2000,
homicide/interpersonal violence accounted for 46% of all injury-related deaths and RTls 26.7%.
For both, males and females, the leading causes of injury-related deaths were
homicide/interpersonal violence and RTIs, however, for males’ these accounted for a higher

proportion of death compared to females. In comparison to the global homicide/interpersonal
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violence mortality rate for males aged 15-29 years (19.8 per 100 000) and 30-44 years (19.1 per
100 000), the SA rate was significantly higher at 184 per 100 000 and 180.1 per 100 000,
respectively. Although the female homicide/interpersonal violence death rate for all age groups

was lower than males, it was still higher than the global death rate (255).
5.4.4.2 Vital signs

Similar to the current study, Lord and Woollard 2011 (239) found a significant positive but weak
correlation between RR and initial pain score (r=0.058, p=0.001) among patients >14 years in the
Australian prehospital setting while no correlation was found between pain score and HR or BP.
However, unlike the current study both medical and trauma patients were included in the
analysis. The study findings support the inference made by Lord and Woollard 2011 (239) that
vital signs cannot be utilised to validate pain intensity in adults. Marco et al. 2006 (263) similarly
found no clinically significant relationship between pain scores and HR or BP, but also RR in all EC

patients (USA) older the 17 years.

Likewise, Bendall et al. 2011 (264) conducted a retrospective review of Australian prehospital
patients 16 years and older with an initial pain score and who received analgesia, found a weak
positive correlation between initial pain score and RR (rs=0.15, p<0.001). Patients 16 years and
older with an initial RR of 225 breaths per minute had higher odds of having more severe pain
than those with a RR <25 while patients aged between 16 - 64 years with an initial HR > 100 beats

per minute likewise had a higher odds of more severe pain.
5.4.4.3 Appropriateness of the pain assessment tool

As mentioned in the article, the current smiley emoticons found in the WCEMS ePCR are not
appropriate for the assessment of pain in paediatrics <4 years (89) or patients with a decreased
LOC and the cognitively impaired in the prehospital setting (85). As indicated in the results some
patients with a pain score recorded had a decreased LOC (react to voice or react to pain) raising
questions about the accuracy of self-reported pain scores. In these instances, observational pain
scales may be more suitable. The South African EMS CPGs recommendations propose using the
FLACC scale or CHEOPS for paediatrics <4 years (45) which are adapted from Gausche-Hill et al.
(89). Unfortunately, no recommendations are made for patients with decreased LOC or cognitive

impairment, however, the Abbey pain scale has been suggested elsewhere (85,86).
5.4.4.4 Factors influencing acute pain assessment and management

In the present study, cases which occurred in the Overberg district were more likely to have a
pain score recorded. This finding was of interest. A likely explanation might be that this district
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placed more focus on pain assessment, pain education and/or monitoring the quality of clinical
documentation and/or pain care compared to other districts. A further finding which is
challenging to explain was that ALS and ILS (although not significantly) was less inclined to record
pain scores compared to BLS practitioners. We did not collect data which would allow us to
hypothesis on these findings, however, these results may have been secondary to poor data

quality, random error or due to weaknesses in the study design.

Most acute pain epidemiological studies set in the prehospital arena only elaborate on factors
which may influence the administration of analgesic medication and not pain assessment.
Nevertheless, contrary to the current study findings, others studies have found that adults were
more likely to have a pain score assessed compared to paediatrics in this setting (48,110,162,163)
and that adults were more likely to receive analgesia (48,162). In clinical practice, paediatrics are
likely to have their pain under managed secondary to it being un- or under-recognised (85,265).
The results are equivocal, however, as some research reports that males are more likely than
females (regardless of age and pain severity) to receive opioids (103,164,166,167) while another

study reported females were more likely to receive pain medication (174).

Like reported in the article and supported by the binary logistic regression model, trauma patients
with a pain score recorded and those managed by an ALS practitioner were more likely to receive
analgesic medication. However, it remains difficult to infer whether not recording a pain score is
necessarily suggestive of a practitioner’s intention not to provide analgesia or vice versa. Since
Entonox®, the only medication allowed for BLS and ILS practitioners was not administered to any
patients nor commonly available on ambulance it was not surprising that those managed by ALS
practitioners were more incline to received pain medication. Similar to the present study, studies
report that patients with a pain score (50) and those thought to be in severe pain are more likely
to receive opioids (166,174). Acute trauma patients regularly experience moderate-to-severe
pain which is likely to be more widespread among high acuity trauma patients (266,267). This
may explain the findings of the current study where high acuity patients (red and orange triaged)

were more likely to receive analgesia.

Unfortunately, the dataset did not allow for the comparison of the administration of medication
administered between female and male prehospital practitioners, practitioner age groups nor the
length of time the patients spent in EMS care. Published prehospital literature, however, have
reported that compared to female practitioners, male practitioners express more enduring (stoic)
viewpoints regarding the need for analgesia while older practitioners express more negative

attitudes about assessing pain medication requirements (171). Conversely, a prehospital study
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found that oligoanalgesia and unrelieved pain were more common when patients were treated
by female physicians compared to male physicians (27). In addition, patients spending more time
in EMS care, are more likely to receive opioids (25,28,166,174,268). Research conducted
predominately in the USA has identified, that White patients compared to other races/ethnicities
are more likely to have pain assessment recorded as well as more likely to receive pain

management in the prehospital setting (162,172,174).

Importantly, it has been found that prehospital analgesia compared to EC analgesia are related
to earlier patient treatment (269,270). The 2015 study by Patrick et al. (271) evaluating the
implementation of policy to improve the time to analgesia in the EC of an USA hospital found that
after the policy implementation the time to EC analgesia increased from 64 to 80 minutes while
the proportion of patients who received analgesia within 30 minutes of arrival decreased from
17% to 7%. Additionally, research has found that some prehospital practitioners express an

attitude that pain is not life-threatening thus a minor priority during trauma care (152).
5.4.4.5 Compliance to protocols

As stated, the lack of administration of inhaled Entonox® is most likely due to in not being
regularly available on ambulances although it is within the scope of practice for all levels of
emergency care provider qualifications registered under the PBEC of the HPCSA. The
unavailability of Entonox® significantly limits analgesia in the SA prehospital setting and was also
reported by Matthews et al. in 2017 (71). The EMS regulations published under the National
Health Act 61 of 2003 in 2017 stipulates that medicines, as approved by the HPCSA scope of
practice, must be carried by on-duty registered practitioners (272), nonetheless, the reasons for
or factors related to the unavailability of Entonox® is elusive. Table 5.13 illustrates the additional
analgesic medication per level of qualification which will be available to emergency care providers
after undergoing CPG continuous professional development activities related to these

medications and approval by the South African Health Products Regulatory Authority.

As mentioned in the literature review, the addition of these medications may alleviate some of
the current protocol/guideline-related barriers to pain management. The addition of
Penthroxyflurane may benefit the lower qualified practitioners who currently do not have access
to an analgesic agent, however, the cost of Penthroxyflurane may create a similar situation as
currently exist with Entonox®. Although the new CPGs published in 2018 may contribute towards
improving prehospital pain assessment and management, the guidelines referring to pain
management do, lack specific treatment strategies for the management of mild, moderate, and

severe pain in adult and paediatric patient populations and do not consider aetiology.
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Table 5.13: Analgesic medication per new scope of practice (CPGs for SA EMS (45))

Qualification Additional Analgesic Medication added
Basic (BLS) & Intermediate Life Support (ILS) Penthroxyflurane
Emergency Care Technician (ECT) Penthroxyflurane

Penthroxyflurane, Fentanyl (IV/IN)®>, Ketamine
(IV/IN/IM)®, Paracetamol (oral/IV)?, NSAIDs¢ (non-1V)®
Penthroxyflurane, Fentanyl (IV/IN)®, Paracetamol
(oral/IV)?, NSAIDs® (non-1V)®

Footnote: ?Include both, Critical Care Assistant (CCA) and National Diploma in Emergency Medical Care (NDEMC) paramedics, ° IV
—Intravenous, IN — Intranasal, IM — Intramuscular, ¢ Non-Steroidal Anti-Inflammatory Drugs

Advanced Life Support (ALS)?

Emergency Care Practitioner (ECP)

5.5 Chapter conclusion

Though the current study forms a foundation for describing the epidemiological characteristics
of acute pain and its management in the African prehospital arena, further work is necessary.
Efforts should focus on, firstly improving prehospital pain assessment practices through clear
guidelines and age-appropriate pain assessment tools for the alert patients as well as guidance
and pain assessment tools for the child, cognitively impaired or altered mental status patient.
Pain assessment tools in the prehospital setting should be quick and easy to apply and
reproducible. Secondly, emergency care providers must have access to pain medication as
allocated in their qualification specific scopes of practice and receive regular pain education to
facilitate better pain management practice. To continuously monitor the effectiveness of pain
management, pain assessment must occur regularly (every 5 mins). Further, the assessment and
management of pain in the prehospital environment should be actively monitored with real-time
feedback provided to operational practitioners while EMS organisational culture must promote

quality pain care.

In future research endeavours of a retrospective descriptive nature, consideration would be given
to conducting a pilot study comprising of approximately 10% of the sample of the intended target
population selected randomly. The pilot test will be conducted to aid in assessing the study
feasibility as well as evaluate the study methodology and procedures. In addition, the pilot test
will assess the practicalities of data collection emphasising missing data in records, and judge

inclusion/exclusion criteria and data reliability (273).

With Chapter 3 identifying the scarcity of prehospital pain research in the African context and
Chapter 4 raising concerns about emergency care providers knowledge and attitudes regarding
pain, Chapter 5, in light of the apparently high prevalence of acute traumatic pain, identified pain
assessment and non-pharmacological and pharmacological management practices among
emergency care providers to be less than ideal (274). The project will conclude with the
qualitative study to delve into emergency care providers views and experiences of acute pain as

well as barriers and enablers of acute prehospital pain in SA.
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6.2 Synopsis
6.2.1  Rationale for conducting the study

The rationale for the study was to explore emergency care providers’ experiences and opinions
around acute pain assessment and management, and to develop an in-depth understanding of
factors which may negatively or positively influence pain assessment and management practices
in the prehospital setting, in the WC, SA. The qualitative study design allows for the thorough
description of individuals’ perceptions, opinions, and beliefs, thus providing the human

perspective of the research topic.

6.2.2 Aim and objectives

Aim:

The qualitative study aimed to gain, from the viewpoint and experience of emergency care
providers, a deeper understanding of acute pain assessment and management in the prehospital

setting, in the WC, SA and to obtain insights into perceived barriers to, and facilitators of acute

pain assessment and management in this setting.
Objectives:

e To explore and describe emergency care providers’ viewpoints and experiences of
prehospital acute pain assessment and management in the WC, SA.

e To explore and describe barriers to acute pain assessment and management perceived by
emergency care providers in the prehospital setting, in the WC, SA.

e To explore and describe facilitators of acute pain assessment and management perceived

by emergency care providers in the prehospital setting, in the WC, SA.
6.2.3  Main results
Demographics of focus group participants:

e A total of 25 emergency care providers participated in six focus groups and one interview
(only 1 participant arrived for the focus group).

e  Most participants were male and worked in both private and public ambulance services with
various educational levels and years’ experience (Range: 2 to 25 years). Participant age
ranged between 22 and 48 years of age.

e Atthetime of the study, participants were practicing in regions across the WC, SA, and three

had also previously practised in other regions of the WC.
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e Fight participants previously practiced in other provinces (Gauteng, Free State, KwaZulu-
Natal, North West, Eastern Cape, and Northern Cape) in SA, while two had also worked

outside of South Africa (Namibia and the Middle East).
Five themes emerged from the qualitative content analysis and were discussed in the article:

e Theme 1: Assessing pain is difficult in this setting.

e Theme 2: Many factors affect clinical reasoning, some unique to this (hostile) setting.
e Theme 3: BLS and ILS practitioners’ reality of prehospital pain care.

e Theme 4: The ED does not understand ... what we do, how we work, what it is like!

e Theme 5: How can we do better?

“Below is the content of the published article followed by the references of the paper. The

context and meaning of the published paper are described in detail in the rest of the chapter”
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6.3 Article (currently under peer review by PLoS ONE)

Emergency care providers' perspectives of acute pain assessment and management in the
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Abstract

Introduction: A growing body of evidence suggests that knowledge and attitudes towards pain,
and pain assessment and management practices are poor, and perhaps even more so in the
prehospital setting. The daily challenges that emergency care providers face in dealing with
prehospital pain remain unclear. This study aimed to gain a deeper understanding from the
perspective of emergency care providers in the Western Cape, South Africa, of acute prehospital

pain assessment and management, and the perceived barriers and facilitators.

Methods: An exploratory and contextual study design employing qualitative research
methodology through a series of focus group discussions, using a constructivist paradigm and

gualitative content analysis was conducted.

Findings: A diverse group of 25 emergency care providers participated in six focus groups and one
interview. The key themes emerging related to the difficulties of assessing pain in this setting,
factors affecting clinical reasoning in this (hostile) setting, the realities of prehospital pain care
for non-advanced life support practitioners, along with emergency departments’ lack of
understanding and appreciation of the prehospital environment, and participants’ suggestions to

improve pain practice.

Conclusion: Several barriers and enablers, some novel, to pain assessment and management in
the South African prehospital setting were identified. To overcome the challenges that underpin
inadequate prehospital pain practices, a combined approach from emergency medical services
and educational institutions, coupled with clinical practice guideline development must be
implemented. Interdisciplinary collaboration between prehospital emergency care and
emergency medicine is vital to ensure continuity of emergency pain care. Further qualitative

research to understand the perspective of emergency department staff, and patients, as well as
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research on prehospital pain assessment strategies in the South African prehospital setting, are

vital.
Introduction

Although acute traumatic moderate-to-severe pain is a common presentation for prehospital
providers in the Western Cape, South Africa (SA) (1), pain knowledge and attitudes, and practice
among emergency care providers are less than ideal (2,3). Due to the paucity of prehospital
research in Africa, a great deal remains unknown about acute pain in this setting including, the
daily challenges emergency care providers face that contribute to and underwrite the

insufficiency of prehospital pain care practices (4).

International studies have identified several barriers to prehospital pain care (5-12) with
practitioner knowledge deficit the most recognised (5,8—11). Further hindrances include patient
perceptions and expectations, language, culture, lack of validated pain assessment tools, and
guideline restrictions (5,11-13). Barriers more specific to paediatric prehospital pain
management include challenges with pain assessment, establishing intravenous (IV) access, pain
viewed as unimportant, medication adverse effects and parental influence, to name a few
(6,7,10,11). Moreover, evidence from well-resourced settings suggests several inequalities,
based on gender, ethnicity, pain severity and age, in prehospital pain care (11,14-20). For
example, males and patients with severe pain are more likely to receive analgesia (18,19) while

adults are more likely to have pain assessed and managed (11,14,15,20).

Systemic factors which have been found to facilitate prehospital pain management include
eliminating the need for medical control authorisation, better understanding that pain
management is important, the availability of guidance for patients with severe pain, leadership
support within emergency medical services (EMS), the patient’s viewpoint on adequate pain

relief, a single guideline for pre- and in-hospital pain management and pain research (5,7,13,21).

While many of these barriers and enablers are likely pertinent to the South African prehospital
setting, current evidence originates mostly from well-resourced settings and the focus is on
advanced life support (ALS) practitioners. The study aim was to gain, from the viewpoint and
experience of emergency care providers, a deeper understanding of acute prehospital pain
assessment and management, in the Western Cape, SA and to obtain insight into perceived

barriers and facilitators.
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Methods

Using a constructivist paradigm with no preconceived frame of reference, this exploratory and

contextual study employed qualitative research methodology using focus group discussions.
Study context

The study was conducted among emergency care providers employed by EMS in the Western
Cape, SA. The Western Cape consists of a large metropolitan area (Cape Town), and five districts
(22). A large public sector ambulance service (provided largely at no cost to patients) operates at
a provincial level, with other services provided by licensed private ambulance organisations (fee-
based and consequently restricted to wealthy & formally employed with medical insurance)

(23,24).

Prehospital emergency care providers in SA are registered with the Health Professions Council of
South Africa (HPCSA) are broadly categorised into basic (BLS), intermediate life support (ILS) or
ALS level qualifications (recently developed from a three-tiered short course framework to formal

professional qualifications) (25,26).

Pharmacological pain relief from non-ALS practitioners, who comprise most of the frontline
workforce (26), is restricted to self-administered inhaled nitrous oxide (Entonox®), which is not
commonly available. ALS practitioners may administer IV morphine (some requiring permission)
and some (with a professional degree) ketamine (IV & intranasal (IN)) in addition to morphine. To
deliver pain relief or to provide stronger analgesia, non-ALS practitioners must request assistance
from ALS qualified practitioners. SA prehospital protocols have recently been revised and propose
the inclusion (dependent on qualification) of analgesic agents such as penthroxyflurane, fentanyl
(IV & IN), paracetamol (IV & oral), ketamine (IV, IN & intramuscular (IM)) and non-steroidal anti-
inflammatory drugs into the EMS armamentarium. These proposals are pending approval by the
South African Health Products Regulatory Authority coupled with continuous professional

development activities (27).
Study population and recruitment

The study population consisted of emergency care providers of all qualifications registered with
the HPCSA and working in the Western Cape. Convenience and snowball sampling were utilised
through key individuals within each participating district identified to assist with recruitment.
Practitioners from both sexes, working in the public or private domain, with, where possible, at
least three years’ operational experience and of all levels of qualification were invited to
participate. Focus groups consisted of small groups [3-7] and were divided based on participants’
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qualifications (ALS or BLS/ILS qualified). Data collection occurred between December 2019 and
March 2020 and continued until no new information emerged (28). Focus groups were conducted
in the City of Cape Town, Cape Winelands, and Eden districts. Eligible practitioners were
contacted via e-mail (Appendix 10) or by a district contact person, to volunteer to participate of

their own accord.
Data collection and analysis

Focus group discussions were conducted in English, by AL, who fulfilled the role of moderator,
initially with the assistance of an experienced facilitator. Throughout discussions, the moderator
observed and actively listened, respected participants and their opinions about the research topic
(29). A focus group guide (Appendix 11) was developed with the input of all authors to focus on
the research aim and objectives. Questions were open-ended, encouraging participants to share
experiences and engage in dialogue. With participant consent, discussions were audio-recorded

for transcription and analysis. All study data were securely stored.

Focus group transcriptions were analysed by means of qualitative (inductive) content analysis
(30,31) using NVivo 12 software (32). Preliminary data analysis was used to assist with
determining saturation (33). Discreet meaning units were identified and condensed, and then
coded, leading to the formation of categories and themes as described by Erlingsson and

Brysiewicz (30).
Reflexivity

The authors aimed to adhere to the principle of reflexivity throughout the research endeavour
(33,34). The primary author (AL) is a female ALS practitioner with a good deal of prehospital
experience and knowledge in the Western Cape EMS system and thus approached the research
from an insider perspective. AL, who has conducted several studies on prehospital pain care in
the study setting, deliberately aimed not to influence the conversation with her opinions and
viewpoints. While drawing on her prehospital clinical experience, AL collaborated with the co-
authors, PH (Emergency Medicine) and RP (expertise in pain), both experts in their respective

fields with qualitative research experience, to analyse the data and write the report.
Trustworthiness

The authors sought to ensure trustworthiness by utilising measures to establish credibility,
dependability, confirmability, and transferability (33,35). These included keeping an audit trail,

conducting in-depth interviews, regular reflection on beliefs and assumptions, describing the
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study context and participants, data source, site, and investigator triangulation and thick data

description using quotations (33,36,37).
Ethics Approval

Approval was granted by the University of Cape Town, Faculty of Health Sciences, Human
Research Ethics Committee (220/2017). Participants provided written informed consent
(Appendix 12) and were reminded that participation was voluntary and that they were free to
withdraw at any time. Before commencing focus group discussions, participants were informed
of the ground rules (Appendix 11), study aim and were encouraged to be honest and frank and

to respect each other’s privacy and anonymity.
Findings

Twenty-five emergency care providers with a combined 282 years (ranging from 2 to 25 years) of
experience participated in six focus groups and one interview (only one participant attended)
(Table 6.1). Interviews lasted between 48 and 115 minutes. Participants were all currently
practising in the Western Cape, with eight having previously practised in other provinces, and

two had also worked outside of SA.

Table 6.1: Characteristics of focus group participants

Participant characteristics
Age (Years), mean (SD) 34.92 (7.9)
Years’ Experience, mean (SD) 11.28 (6.2)
Sex n (%)
Female 6 (24%)
Male 19 (76%)
Levels of Qualification n (%)
Basic Life Support (BLS) Practitioners 3(12%)
Intermediate Life Support (ILS) Practitioners 12 (48%)
Advanced Life Support (ALS) Practitioners 2 10 (40%)
Sector of Employment n (%)
Public Service 13 (52%)
Private Service 12 (48%)
Western Cape district currently employed n (%)
Cape Town Metropole 3(12%)
Cape Winelands 11 (44%)
Eden 8 (32%)
Overberg 2 (8%)
Central Karoo 1(4%)
Recently attended continued professional development activities on pain n (%)
Yes 5 (20%)
No 20 (80%)
Footnote: * Emergency Care Technician (n=2, 8%), National Diploma in Emergency Medical Care (new 2-year NQF level 6 qualification) (n=1, 4%), Critical Care Assistant
paramedic (n=4, 16%), Emergency Care Practitioner (n=3, 12%)

The following five main themes emerged from the data and will be discussed (supported by
quotations).

1. Assessing pain is difficult in this setting.
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2. Many factors affect clinical reasoning, some unique to this (hostile) setting.

3. BLS and ILS practitioners’ reality of prehospital pain care.

4. The Emergency Department (ED) does not understand ... what we do, how we work, what
it is like!

5. How can we do better?
Assessing pain is difficult in this setting

In general, pain assessment was described as challenging, “/ think this is one of the grey areas ...
the assessment of pain” (ALS, private) and the subjective nature of pain was emphasised, “/t’s
difficult, you get a lot of different people ... from all sort of different social backgrounds ... | think

each case is unique and different” (ALS, public).

Pain assessment appears to be mainly performed using clinical parameters, physical (e.g. visible
injuries, etc.) and behavioural attributes (e.g. facial expression, body language, etc.) as well as
observing patient responses during physical examination, to assess pain, rather than pain scales
alone, since pain scales were not perceived to be optimal to assess pain, especially the numerical
rating scale (NRS). “We need to be asking the pain scale ... but is it accurate? It depends on the
patient ... what that patient might perceive as a 10, might be my 2” (ALS, public). In contrast, the
faces pain scale was viewed as a better option, though some felt children do not comprehend the

guestion. Some participants rely on a gestalt picture to determine the presence of pain.

“We use that (pain scales) a lot ... | do not think it’s that effective” (ILS, Private).
“You need to use it (pain scale) as an adjunct” (ALS, private).

“There is a place for the pain assessment score out of 10, but then you almost have to trust a

patient, and also consider the mechanism and the vitals” (ALS, public).

“I just go on my intuition, my gut feeling ... | can see ... If they tell me ... You can pick up” (ALS,

public).

Perceived inaccuracy of pain scales to measure pain appears to be linked to a perception of
patients being dishonest or overstating pain. The apparent misuse of ambulance resources as a
mode of transport (socio-economic factors), overstating pain to receive faster care and possible
drug-seeking behaviour, “I think there are the people that ... just also like drugs a lot ... just want
to be given medication or morphine ... they will ask you” (ALS, public), produce distrust in self-
reported pain. Other factors like perceived low levels of literacy and education, language
(patient’s ability to understand and practitioner’s ability to explain), intoxication, mental status

and lack of previous pain experiences hinder the patient’s understanding of pain scales (NRS).
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Some participants acknowledged personal difficulties with rating and describing pain, and
believed that patients are not intentionally deceitful but rather find pain challenging to
communicate, “Here | get upset with my patient if they cannot describe their pain, but they are so
confused and in pain. They say whatever because they cannot describe it ... | cannot describe my

own pain” (ILS, private).

Patient age, culture and religion, and emotions (e.g. anger, fear etc.) were also believed to hinder
pain assessment. Although pain assessment in children was described as more difficult by most,
they were not perceived as dishonest when reporting pain, “They (children) are not going to lie”
(ALS, public) while crying is perceived as a good pain indicator, “Their (children) threshold is high,

so when they cry, it means that there’s something” (ALS, public) although some may be reticent.

Experience was perceived to be a greater enabler to assessing pain rather than formal teaching,
“I don’t think there is a lot that they teach you on pain assessment ... they would mention the faces
... when you go out there and get your own experience ... you must now figure out ...” (ALS, public).
Barriers and enablers of prehospital pain care identified by participants are summarised in Table

6.2.
Many factors affect clinical reasoning, some unigue to this (hostile) setting

Many factors such as assessment, the patient, the practitioner, the organisation, the
environment, family, friends and bystanders, the receiving facility, treatment options and pain
education and knowledge were thought to impact prehospital pain management decision-

making.

In this setting, several features contribute to the hostility of the work environment within which
emergency care providers function daily, yet practitioners are required to make sound clinical
decisions, provide quality care and relieve suffering, “If you are irritated, it is not your day, you’ve
been attacked ... people expect you to help their people, but their people are attacking you ... so

that plays on your mind, so that can have an effect on quality care” (ALS, public).
Environmental factors

Environmental challenges affect pain care decision-making including time and distance to
hospital as well as the mobile (moving vehicle, road surface, moving patient into vehicles) nature
of the prehospital setting. The most challenging aspect of the environment is the dangers that
emergency care providers face daily in terms of personal safety and crime which many relate

directly to pain care.
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“The environment is playing a big role ... personally, | am not going to play on a scene, putting

up an IV and give morphine ... I’'m gonna get out of that area” (ALS, public).

“I do not carry 10 amps of morphine in my bag, at once, in case the bag gets stolen, or the

ambulance or something ... | am responsible for those schedules” (ALS, public).

“If the wrong community members find out, with what medications you are walking around, you

become more of a target than you already are” (ALS, public).

Table 6.2: Barriers and enablers of prehospital pain assessment and management

Prehospital pain assessment

Barriers

Enablers

Culture and religion

Illiteracy and uneducated

Inability to report pain e.g. unconscious patient
Intoxication and mental state

Lack of pain assessment education

Lack of previous pain experience

Language

Patient age e.g. paediatrics patient

Pain scales, especially the numerical rating scale (NRS)
Patient emotions e.g. anger, fear etc.

Experience
Faces pain scale for adults and paediatrics

Prehospital pain management

Substance abuse or drug-seeking behaviour

Adequate justification for administering morphine or ketamine
ALS attitudes

Practitioner desensitisation

EMS politic and interpersonal relationships

Discretion and selectivity in pain medication administration
Practitioner mood and state of mind

Workload and number of patients in the ambulance

Lack of human resources

ALS scarcity and availability

Entonox® availability

Equipment availability e.g. splints, nasal atomisers, etc.
Financial constraints

Medication availability

Environmental dangers (e.g. personal safety, crime and driving)
Non-static environment

Time and distance to hospital

Family members, friends, and bystanders

Lack of criteria for initiating analgesia

Medication restrictions

Permission to administer morphine

Hospital staff criticism or disapproval

Doctor or nursing staff on-duty

Fear of masking of symptoms

Lack of pain knowledge and education

Barriers Enablers
Cultural beliefs and religion Consultation
Intoxication Empathy and a desire to relieve suffering
Refusal Experience and exposure

Medication options including oral medication
Pain education

Patient will likely wait at hospital in pain
Personal experience with acute pain
Professionalism and communication
Re-introducing Entonox®

Separate patient in an ambulance

Advise patient to use available analgesic agents
e.g. over the counter or chronic medication

Practitioner factors

Empathy and a desire to relieve suffering, previous experience, and exposure, finding ways to

overcome barriers, professionalism and communication, and personal experience with acute pain
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all appear to facilitate pain management. Conversely, becoming desensitised, ALS practitioner
attitudes, internal EMS politics and interpersonal relationships, practitioner selectivity and
discretion, and practitioner mood and state of mind are factors that may hinder pain

management.

“I' also think it is about the exposure and experience because the more you are exposed to
something, the more you will know what to do” (ALS, private).

“You have all the stuff that you’re dealing with all the time, you get very desensitised” (ALS,
public).

“On the farm areas ... you call the paramedic for pain ... they are going to first (scold) you” (ILS,
public).

“This looks like you (patient) are pretending ... Now, maybe you (practitioner) are tired ... you are
overworked ... worked a double shift. | am like, can you (patient) please calm down? ... Those are

the things that work on your nerves” (ALS, private).
Receiving facility

ALS practitioners described that their decision-making was compounded by receiving hospital
personnel, and their disapproval or criticism of pain medication administration, suggestions that
pain medication masks symptoms and delays diagnosis and care and whether the patient will wait

at the hospital in pain.

“Which doctor is on duty ... is he gonna be okay with me giving this pain meds” (ALS, private).

“What also is becoming another deciding factor in pain medication, is the hospital ... like if this
patient ... got a broken arm ... they are gonna go sit in triage for a few hours waiting for that arm
to be fixed, then it might be feasible to actually put that drip up, give some pain medication”

(ALS, public).
Assessment factors

ALS practitioners consider several factors obtained during the assessment process (as described
in theme 1), including the patient's wishes and whether the pain justifies the administration of
morphine or ketamine, to inform decision-making. Patient stabilisation is usually prioritised
before pain medication administration with some acknowledging that in the heat of the moment,

analgesia may fall by the wayside.

Similarly, non-ALS practitioners, reliant on ALS for pharmacological pain relief, also often consider

a variety of assessment factors during decision-making (as described in theme 1) including
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whether the delay (until arrival at the hospital) may result in exacerbation of the clinical condition,

“Is the patient going to need it now or can you make it to the hospital?” (BLS, private).
Organisational factors

We found that organisational pain culture, workload, as well as operational, human resource and
financial constraints, influenced pain management decision-making. In the public sector, the pain
culture among practitioners appears to be that pain is not life-threatening and is a lesser priority.
The workload and number of patients in an ambulance appears to negatively influence pain
management in the public sector while in the private sector, call volumes are lower and generally,
one patient is managed at a time. In the private sector, there is a financial incentive to manage
pain pharmacologically (this may be the main incentive to request an ALS at additional cost) to
the extent that practitioners may feel forced to do so while non-billable patients, in contrast, may

not receive analgesia.

“I've now experienced ... working with the government ... that it’s like ... it’s fine ... it’s only pain,
whereas in private ... you know the pain situation ... in the public sector ... it’s not as willingly that
the people would just be given pain management” (ILS, private).

“Private sector ... probably way more inclined to provide analgesia, for any moan or groan ...
which is also influenced by the financial side of the business of the private ambulance service ...

they (management) try and almost force you to ... administer pain meds” (ALS, private).

“Pain management and assessment become like null ‘n void sometimes working in the
government service ... because you loading so many patients ... now you get that fourth patient,
that’s really in pain ... now putting up a drip, drawing up morphine ... going straight to hospital

might just be easier for everybody.” (ALS, Public).

Resource and financial constraints hindering pain management, mostly raised by public sector
participants included availability of ALS practitioners, medication, and equipment (e.g. splints &
nasal atomisers etc.), financial constraints (cost of new medication) and limited human resources.
“We are understaffed, and the call rate and the population are growing ... we are not growing as
a service” (ALS, public). The cost of newer inhaled agents and ALS scarcity and availability were
also a concern for the private sector. Entonox® is not available in either service which was
deemed a significant barrier by most and believed to be a result of prior practitioner abuse and/or
financial constraints, “If we can have that (Entonox®) ... | think that would be wonderful, even for
like ILS. Paramedics (ALS) are a very scarce resource... we are so short of paramedics ... | know they

have been abusing it in the past, but there should be strict protocol” (ALS, Public).
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Family, friends, and bystanders

Family members of the patient, friends, and bystanders often complicate decision making,
“Pressure from family to stop playing on scene ... why you wanna attach an ECG still ... why do you
need vitals, they tend to pressure you to load, to load quickly and go ... they become hysterical ...
they tend to upset the patient indirectly ... because they become agitated” (ALS, private). Some
practitioners describe loading the patient into the ambulance, and once isolated enquire about

the pain management needs.
Patient factors

Cultural beliefs and religion, intoxication, refusal, and perceived drug-seeking behaviour may
hinder pain management. In contrast, some patient characteristics like age (paediatrics &
geriatrics), sex (female) and how the patient deals with the pain was suggested to increase the

likelihood of pain medication administration.

“They’re intoxicated, so you couldn’t even be giving them morphine for pain anyway” (ALS,
public).

“To me, it is like an ethical dilemma ... you are willing to help but at the same time, this thing
(cultural beliefs) is stopping you to help this person” (BLS, private).

“You get those guys ... you can prick them ... they do not even twitch their eyes ... then already
you know, okay, it is fine ... | can carry on to hospital with this patient if | immobilise the limb”

(ILS, Private).
Treatment factors

ALS practitioners are concerned with possible medication adverse effects but aim to stabilise the
patient beforehand and/or administer medication in a method that minimises adverse effects like
nausea/vomiting and hypotension. Additionally, they acknowledge that patients respond
differently to medication. For most, medication options are currently restricted to morphine and
for some ketamine, while many were excited about the prospect of having additional options, but
had also heard that cost is likely to hinder availability for some (e.g. penthroxyflurane, fentanyl,
paracetamol IV), “Fentanyl is a synthetic opioid that they recently added to the new scope ... our
newly qualified NDips did receive fentanyl last year ... | think it’s a great new additive because it’s
more haemodynamically stable, it works a lot faster but now I've also heard because it’s too
expensive, we’re not gonna be issued with fentanyl anymore ... that's very sad” (ALS, public). Most

participants believed consultation (with higher qualified or more experienced practitioners) is
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beneficial, however, the prerequisite for some cadres of ALS to ask permission to administer

morphine was a contentious matter.
BLS and ILS practitioners’ reality of prehospital pain care

The unavailability of pain medication for non-ALS practitioners causes frustration and, for some,
even a feeling of helplessness. “It’s definitely frustrating not being able ... well you know you can
give something, but you don’t have it” (ILS, public), “We are ILS, we have nothing to give that
patient” (ILS, public). Patients expect to receive pain medication and will ask, so the unavailability
creates a negative image to the public, “They might even report you for not giving pain meds,
because ... the public ... they don’t understand qualifications and our protocols” (ILS & BLS,

private).

Except for requesting ALS assistance (rarely available) for analgesia, non-ALS practitioners rely on
physical and/or psychological non-pharmacological interventions, although these are not
deemed universally efficacious by all. Where possible, practitioners will advise the patient to take
prescribed pain medication and in children, they may advise the parents to administer over the

counter bought analgesic agents like paracetamol.

“Most fractures, if you finish like splinting or stabilising the fracture, then you can transport the
patient like that, depends on your road surface” (ILS, private).

“If you can give them something else to think of ... it does work, but it is not effective” (ILS,
private), “What we basically do is distraction, we distract them from what’s busy happening”

(ILS, private), “We do that because we don’t have drugs” (ILS, private).

Many felt that the scope of practice of ILS practitioners should be expanded to include stronger
analgesic agents, “We need it in the prehospital environment but it’s not available to enough
practitioners” (ILS, Private), “I think that (penthroxyflurane) will probably work well for BLS ... |
think morphine or something else ... that is stronger ... that would work for ILS” (ILS, private).
Finally, non-ALS practitioners expressed a desire to do more for patients, “If | could, | would have
given them more, but it’s not in my scope” (ILS, private) and an interest in improving their level of

qualification to do so.
The ED does not understand ... what we do, how we work, what it is like!

The data suggest a dissociation between prehospital and ED pain care, with hospital staff

apparently lacking an understanding of the prehospital environment and scopes of practice.
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“I feel honestly ... and when it comes to pain management ... the hospital staff think still ... they
have got this mindset that you do not know nothing and if there is anything ... if there are issues
you will not be able to handle it ... they still see you as a taxi driver” (ALS, private).

“We’ve got different scopes, the hospital doesn’t understand” (ILS, private).

“Neither do they understand prehospital scenes” (ALS, private), “or the moving environment”

(ALS, private), “sometimes, you are in a confined space (ALS, private).
Some hospital staff disapprove or criticise prehospital pain management.

“I think the hospitals’ perception of our pain management is that we’re too aggressive” (ALS,
private).

“Mostly in the government sector ... if you bring a patient in that the paramedic gave morphine
then they like flip themselves ... because they say it’s not necessary” ... “They are not on the scene,
so how can they tell us it’s not necessary” (ILS, private).

“Some of them would rather want us to bring the patient in like that so that they can assess the

pain, and they can give pain medication” (ALS, private).
There is also a perceived lack of continuity of pain care between the prehospital and ED setting.

“If they do not listen to your handover when you say you’ve given pain medication ... they will

just start with their regimen ... start from the bottom up” (ALS, public).
How can we do better?

Some practitioners questioned the justification and clarity around the choice and use of the

currently available pain medications (morphine & ketamine).

“How do you justify, is there a number, is there a minimum level of pain ... or minimum clinical
picture ... where do you draw the line basically?” (ALS, private).

“I also think that there are times where patient’s pain score is low enough for drugs that are not
so invasive, like say oral medication” (ILS, private).

“You don’t always need something as drastic as morphine” (ALS, public).

Participants largely thought that pain management could improve but were vague on exactly how

and the prioritization of this.

“I would say we are doing okay but there is a lot of room for improvement” (ALS, private).
“There’s a lot of other problems”, “It’s good to do pain management, don’t get me wrong ...
nobody deserves to be in pain, but shouldn’t we be pushing some other situations and other

stories” (ALS, public).
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Some ideas included the development of a simpler or alternative pain assessment method, re-
introduction of Entonox® with a monitoring system, access to new analgesic agents, prioritising
pain during patient care and within organisations, pain education, one medication with different
routes of administration for all levels of qualification, and educating the public on the effective

utilisation of EMS.
Discussion

This was the first study to describe and explore perceived barriers and enablers to pain care in
the African prehospital setting (4). Although many of the findings are common to other
prehospital pain research and other healthcare contexts, some aspects were novel to this setting

and provide useful insights to explore.
Pain assessment

Many of the pain assessment barriers described have been identified in other healthcare settings,
including distrust in self-reported pain, patients’ malingering or exaggerating pain, difficulty with
self-reported pain scales (linked to drug-seeking behaviour, intoxication, language, culture and
religion), patient belief that they will receive faster care, and assessment challenges related to

patient age (paediatrics & geriatrics) (7-9,11-13,38-42).

Prehospital practitioners have been widely found to rely on vital signs, visual cues and behaviour
(influenced by culture (43)) rather than pain scales to approximate pain (5,7-9,12,13,44) (though
unreliable by itself (45—47)). Mulder (48) in a mixed-methods study among SA ALS practitioners
found that pain scores are not perceived to be a good indicator for initiating pain management
but rather that decisions are based on a comprehensive picture instead of a single factor.
However, recording a pain score is associated with a higher likelihood for administrating analgesia
in various healthcare contexts including the prehospital setting (1,11,12,16,40,49,50). Emergency
care providers are known to underestimate pain and evidence from the nursing domain suggests
that more experienced practitioners are more inclined to underestimate pain and less likely to

believe self-reported pain (40,51,52).

Incomprehension of self-reported pain scales (NRS) due to patients’ low levels of literacy and
education, appears to not have been previously described as a barrier to pain assessment.
Literacy and numeracy in adults in SA remains a concern (53) and evidence suggests that since
mathematical reasoning develops with education, picturing pain as a numerical function may be

challenging for persons with limited schooling (54).
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Participants only mentioned self-reported scales (NRS & Faces), which are not appropriate for all
patient populations (10,11) and did not appear proficient in pain scale instructions which may be
linked to participants learning pain assessment mainly through experience rather than formal
teaching. The lack of education on pain assessment in the prehospital setting has been suggested

to contribute to less than optimal pain management (13).

Gaining practical experience was articulated as a pain assessment facilitator, however, it must
also be noted that experience can lead to practitioners developing a belief that they are more

equipped than patients’ themselves to approximate pain (3,13).
Pain management

Like pain assessment, many of the factors identified in the current study have been reported
elsewhere in prehospital research (5-13), and in other healthcare settings (38,41,42,50) as
barriers to pain management (refer to Table 2 for summary of all barriers and enablers to pain
management identified). The barrier most acknowledged in both prehospital (5,7-11,13,21,39)
and other healthcare contexts (41,42,50) is knowledge deficit, commonly attributed to limited

focus during initial training and ongoing education which is reaffirmed by the current study.

Notably, we found factors related to the environment, family members, friends, and bystanders,
the receiving ED as well as practitioner and organisational factors influencing pain management
decision-making to be unique to our study. The prehospital work environment in SA and in several
other countries (55-59) has become increasingly hostile, with South African emergency care
providers more and more at risk of crime and violence (60,61). Evidence suggests workplace
violence may result in practitioners modifying their approach to patient care and impacting the
quality of care provided (62,63). This was echoed by our participants, with pain management
being a low priority compared to crew safety with practitioners being selective and using
discretion in terms of which patients receive analgesia. Additionally, evidence proposes that a
combination of work-related stresses may cause practitioner desensitisation and reduce empathy

toward patients (62).

Workload has been described as a SA prehospital pain management barrier (3), but the number
of patients in an ambulance and staffing constraints is undescribed in the prehospital pain
management context while being well established in hospital ED practice (5,38,41,64). The cost
of prehospital care in SA for medically insured patients varies dependent on practitioner level of
qualification. Our participants (as in another SA prehospital study (65)) reported that private

sector calls are routinely upgraded to ALS rates through performing unnecessary medical
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interventions such as administrating morphine and pressuring EMS practitioners to meet call
targets, while patients with no medical insurance are either treated to limit the potential loss of

revenue if unable to pay or overlooked in preference for private patients.

Non-ALS practitioners are the frontline EMS workforce across SA (26), and making appropriate
analgesic agents available to them, as well as agents for less severe pain may significantly improve
the quality of prehospital pain management. Poor pain management practices may be further
compounded by factors such as medication unattainability (logistics) and financial constraints,
mainly in public sector EMS, limiting the availability of equipment for pain management and

possibly the proposed new analgesic agents.

ED staff criticism of prehospital analgesia administration seemed to be underpinned by a lack of
understanding of the prehospital environment, and prehospital provider’s scopes of practice on
the part of some ED staff, but could also be rooted in outdated notions of analgesia masking
diagnosis or that prehospital analgesia is unnecessary and can wait until hospital arrival. Since
continuity in pain care is lacking, and opinions and perspectives differ, it is apparent that there is
no shared consensus regarding pain management between SA EMS systems and EDs. Pain
management is ultimately a human right, thus waiting until arrival at the hospital when there is

an earlier option to reduce pain is unethical (66,67).

We found that many SA prehospital practitioners demonstrate empathy, and desire to relieve
suffering and use resourcefulness to overcome the adversity that the environment presents. We
need to work to provide more patient-centred pain care and a system that facilitates and
promotes such acts and behaviour until they become the norm. Evidence suggests that
educational initiatives, removing the need to obtain medical control authorisation, development
of a multi-disciplinary pain protocol, continuous quality improvement (CQl) interventions, case
reviews, establishing pain management endpoints and measuring pain management outcomes

may improve prehospital pain care (13,68-72).
Strengths and limitations

We believe that the diverse group of practitioners with a wealth of experience from different
perspectives provided good insights to the issues, even though the sample size was small and not
particularly representative of levels of qualification and geographical areas. A real concern is that
we struggled to recruit participants to talk about pain assessment and management, which likely
reflects the overwhelming de-prioritisation of the subject, but we are cognisant of the workload

and hours EMS providers work, perhaps making the low response understandable. There will
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inevitably be a bias in those that elected to participate in such research being those with an in
interest in the subject, and we can likely assume a more negative and dismissive attitude from
the majority of prehospital practitioners. Participants shared their opinions freely and some

verbalised their belief that the environment was safe to do so without fear of reprisal.

Some participants were reluctant to partake in the conversation while others, at times,
overwhelmed the discussion. This was mitigated by deliberately involving all participants and
ensuring that everyone had an opportunity to voice their opinions. Some participants had
differences of opinion leading to heated but respectful conversations, while the moderator
ensured that the conversation remained focused. Although emergency care providers are
required to be proficient in English, the language of communication of the focus groups may have

been a further limitation given that it is unlikely to be the home language of most.
Conclusion and recommendations

Several novel barriers and enablers of prehospital pain care in SA were identified. To optimise,
EMS organisations and educational institutions coupled with clinical practice guideline
development must aim to overcome the challenges that underpin the less than ideal prehospital
pain practices. These include adopting standardised age-appropriate pain assessment tools,
ensuring the availability of resources required for both non-pharmacological and pharmacological
pain management, CQl initiatives to change organisational pain culture as well as promoting and
prioritising pain education (initial and ongoing), diversifying analgesic agents across scopes of
practice, clear pain management criteria, recommendations and endpoints for mild, moderate
and severe pain and rethinking the requirement for permission to administer morphine (for some

ALS practitioners).

Interdisciplinary collaboration is urgently required to ensure that emergency medicine systems
within SA are harmonious and benefit all, irrespective of whether healthcare is received in or out-
of-hospital. We recommend further qualitative research that seeks to describe and explore
prehospital pain care from the perspective of ED staff and patients as well as to assess patients’
satisfaction with pain care. In addition, research investigating prehospital pain assessment
strategies as well as the validity and reliability of pain assessment instruments for adults,

paediatrics and those unable to communicate pain in the SA prehospital setting are indicated.
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6.4 Discussion
6.4.1  Supplementary methods

No additional methods related to the qualitative study beyond those reported in the article are
described. As per the agreement with the Emergency Medicine Divisional Research Committee,
the research student completed a qualitative research methods course (Appendix 13) before
commencing with the study. Participants were primarily recruited via email (Appendix 10) and
provided informed consent (Appendix 12) before the focus group discussions. To gather
demographic data, participants completed an information sheet (Appendix 14).

As stipulated, qualitative content analysis as described by Erlingsson and Brysiewicz 2017 (275)
using the Nvivo 12 software (276) was conducted. The focus group discussions took place in a
neutral environment, in English and refreshments were provided. Participants were afforded the
time to share their viewpoints and opinions in detail. The researcher continuously reflected on
the appropriateness of questions, critically assessing actions as the moderator and the
researcher’s position as an insider was described in the article. Preliminary data analysis was
initiated early to assist with determining saturation. The trustworthiness of the data analysis was
estimated through regular meetings and face validity with the supervisors with further measures

taken to ensure rigour in the research process (277,278).
6.4.2  Supplementary results

Five themes emerged from the qualitative content analysis and were described and discussed in

the article. This section provides additional details and description for themes 1 to 4.
6.4.2.1 Assessing pain is difficult in this setting

As mentioned, the two main difficulties emergency care providers experience with pain
assessment is the subjective nature of pain and the perceived inaccuracy and ineffectiveness of
pain assessment tools (particularly NRS) “What is pain ... and where is peoples’ pain? ... Where
does that pain start? ... Like what is their pain threshold? ... Where is pain?” (ALS, public), “What
is the assessment? ... Like | said, what is ... you know like, funny face, or what is a 10, what is 5,
what is a 6?” (ALS, public). Despite this, some participants recognise acute pain to be a red flag,
indicating that something is wrong, “Let’s face it, pain is just a symptom of a problem that’s
elsewhere, so you’ve now dealt with that symptom that’s supposed to be like a red flag, there’s a

problem there, somewhere ... “(ALS, public).

Participants highlighted that the patients’” emotional state of mind may influence the pain

experience, “I think it is a state of being, the whole human condition ... because ... pain is also a
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state of mind ... | mean you can have two people sitting next to each other, they can have exactly
the same situation, but because the one is in a very negative state of mind, everything is gonna
be more severely painful, and | am falling apart ... where that one is still coping, but that is exactly
the same issue, but that’s why I’'m trying to say it is a state of mind as well ... pain” (ALS, public)

while another stated, “Pain is only in the mind” (ILS, private).

The false reporting of pain or overstating pain to be transported to hospital faster and/or receive
immediate care were also perceived to be due to impatience and particularly common during

holiday and festive season periods (being booked off from work).

“I would say on that especially in the public hospital ... a lot of people ... that want to go to
hospital, but they just hate waiting. So, lot of the time they will tell you if you’re asking them
about the pain, even if you explained to them, they will say it’s 10 because they have that in mind
... first, especially Africans in the township, they have that in mind that if you go with an
ambulance to hospital, they are gonna help you faster than the one that went with the private
car ... secondly, if | tell the paramedic there that my pain is so huge, that it’s on 10, then they’re
gonna help me faster than the other ones that are here in the ambulance. So, | will say a lot of

the people who are saying it is 10 ... it is not 10 ... it is due to their impatience” (ILS, public).

For private cases, the documentation of a pain score may be deemed a requirement for medical
aid payment thus a likely facilitator for assessing pain for records, one may argue that this is not
necessarily associated with the appropriate and adequate assessment thereof, “With your
medical aids, they normally require that we have a pain score in there ... and if there is no pain

score in there, they will send that prf (patient report form) back” (ILS, Private).

As reported, paediatrics presents an additional pain assessment challenge. Paediatric patients’
ability to understand and communicate the presence and severity of their pain using pain
assessment tools were questioned, “We had a booklet with the faces, you show that to a child ...
they don’t understand” (ALS, public), “Like for an adult if my approach is sir do you have pain ...
Yes! ... Okay, give me the score? ... Okay, it is about 8 ... Now, if | go to that child, then the child
doesn’t even know ... what I’'m talking about, needless to say, giving me a proper score ... so the
child says it is like 2 for instance ... whatever the case may be ... | can’t use it, it is not accurate ...

in order for me to decide whether | should ... give him some analgesia” (ALS, private).

Participants reported varying pain thresholds among the paediatric patient population. Some
indicated that paediatric patients have a high perceived pain threshold and others do not, “/ think

it’s more difficult to assess kiddies pain levels because in my experience sometimes kiddies can

198



experience more pain than adults, their (pain threshold) is higher than adults so it is difficult for

me to assess kiddies” (ALS, public).

The emotional state of paediatric patients is used to determine the presence of pain, although it
may also hinder the pain assessment process by affecting verbal communication. As stated, crying
is often perceived as an indicator of pain, “But | also feel like it is easier, to work out a kid’s pain
score because the crying is right there, enough to tell” (ALS, public), although this may not be true

for all paediatrics while pre-verbal paediatrics present an added obstacle.

“On the pain assessment, especially with kids, it’s very difficult to be ... how to be sure that this
kid is in pain or not ... because sometimes kids like to cry, even for nothing ... and then especially
the one that cannot talk, can’t say, | have pain here or here and then once you try to feel, to
touch the arm, she will cry, then when you touch this arm as well, she will cry ... so you now don’t

know whether ... where is the pain ...? ” (ILS, public).

As mentioned, providers reported limited education and training on pain assessment. Many
providers can only recall being taught of faces or the OPQRST (onset, provocation or palliation,
quality, radiation, severity and time) mnemonic, commonly used to assess cardiac chest pain,
“Did we get training on pain assessment? (ILS, private), “Cardiac chest pain, yes” (ILS, public),
“Just OPQRST stuff, that’s all” (ILS, public) and rely on their past experiences with patients in pain
to gauge the patient’s severity of pain, “We learn pain assessment practically, where we work on
the road with someone experienced ... you then combine the knowledge and experience gained”

(ALS, public).
6.4.2.2 Many factors affect clinical reasoning, some unique to the (hostile) setting

As reported in the article, several factors influence prehospital pain management decision-

making, some of which will be further described here.

Participants shared some of their beliefs and experiences in terms of pain management about
different types of patients such as paediatric and geriatric patients as well as patients with

different injuries or conditions like burns, labour, medical, trauma and unconscious patients.

“When it comes to pain management than because we tend to be a little bit scared man when it
comes to drugs and kids ... when it comes to pain management for them, most of the time ... |
just took them to hospital without giving them anything, because they are fine, they are not

complaining of pain... should we give them?” (ALS, private).

“So, | will never think twice to give pain medication ... you know ... when there is pain ... but what

I've also experienced is ... where | have children where they’ve had burns, and that is very painful,
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and so the first thing | would do, you put on your burnshields, you cover them up, if they are calm,
then ... and you close to the hospital, | don’t want to ... you have to put up a drip, and you need
to maybe give something for the pain, but if they stopped and they’re not hysterical, I've already
traumatised them just putting all the stuff on them. If they calm, then ... it’s a judgement that

you make, you decide” (ALS, public).

“I have never seen ... in my career ... a paramedic ... giving pain medication for a child between
the age of 1 and 3” (ILS, private).

“Pain management ... definitely” (ILS, private), “No, it is terrible, especially depending on the
degree of burns” (ILS, private).

“Old people ... you should give smaller dosages ... because | mean 2mg can be too much for an

older lady that is very ... that’s having chest pain and stuff” (ALS, public).

“I think | have alluded to the fact that your unconscious patient is an issue, | think it will make
one less likely to give pain management in that scenario when your patient is unconscious” (ALS,
private).

“That’s terrible (laughing) ... | do not think you can really, give much for patients that are ... labour
is labour ... there is nothing that you can maybe do for them” (ILS, private). “Wanted to play with
that” (ILS, private), “It’s not a normal pain, it is, something completely out of this world” (ILS,
private).

“Trauma wise, | would say ... okay, 80% of the time, you gonna need pain meds ... cause it’s like
open wound and ... broken bones and whatever ... with the medical it’s very difficult to administer
pain meds ... say, for abdominal pain, or chest pain or ... cause ... you get people that fake” (ILS,
private), “It is (trauma) more localised than what medical ... medical is very uncertain” (ILS,

private).

Several participants described previous personal acute pain experiences and acknowledged that
their approach to patients in pain subsequently changed. Concerningly, some participants
reported administering placebo to patients. Participants appear to validate this practice by the
fact that it proves to be effective in relieving pain, therefore of benefit to the patient or if they
perceive a patient is exhibiting drug-seeking behaviour. An ILS participant shared an experience
where he was on a scene of a child injured in a motor vehicle accident (cyclist) to whom he
administered placebo because the parents were asking him to give something for pain and the

child was crying and he had nothing else to give.
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“Placebo, actually, also has an effect ... so I've had a few incidents where I’'ve given “morphine”
... So that also works, that should be in there somewhere ... because at the end of the day ... if

you really go into how people control pain within their own bodies, it's amazing” (ALS, public).

“Sometimes ... when you get that eager guy ... give me, give me ... do you have that nice stuff ...
then you know, the bells will go off ... this guy no ... then you give then a placebo, but | am not
fond of that placebo thingie ... like you put up a drip and say okay look here, | gave you some
stuff ... | am not fond of that, because | don’t what to lie to my patient ... a lot of practitioners do
that, | do not see the need for doing that but when you get that eager guy, you know he is on

something.” (ILS, private).

Not all participants appeared to be well-informed about the new analgesic medications to be
added to the scope of practice of emergency care providers. Those that were more familiar with
the additional medication believed they will be beneficial although there were concerns regarding
the cost of new medication and whether they will be made available. An additional advantage of
some of the new medications is administration via alternative routes, some less invasive and
quicker such as IN. Morphine, the analgesic agent available to most was perceived to be less than

ideal and have several limitations.

“You start to realise like is morphine actually an optimal drug to be using with all the side effects
that it is got” (ALS, public).

“But now the new CPGs, like fentanyl and ketamine, much better than morphine ... and you can
... give ketamine to stabilise the patient and if the BP is normal or then you can give morphine to
transport the patient” (ALS, public).

“Or this new “green whistle” thing that is in the new CPG ... that stuff is so expensive, | don’t
know if we gonna get it ... if the patient says ... my pain is 8 ... | think... you can also start by giving
those things instead of going to the (morphine)” (ALS, public).

“We only have for moderate to severe pain, but we don’t have maybe something else ... that is
less aggressive than morphine” (ALS, public).

“I have requested perfalgan (IV paracetamol) from the pharmacy at hospital ... and the answer |
got was it is reserved for specialists only, even though ... it has been found to be safe” (ALS,
public).

“Fentanyl ... that is more haemodynamically stable and works a lot faster ... which is safer... for
the patient at the end of the day, you can make the work ... easier also ... and to decrease our

mission time also, we do not have to wait 25 minutes before the morphine work” (ALS, public).
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“To come back to the kiddies, fentanyl you can give intranasally ... you do not traumatise the

patient more to put up an IV, you can give it intranasally” (ALS, public).

“So, you will get there ... you will give it immediately after you have done your assessment and
those things ... and you do not actually have to hassle your patient with putting up lines” (ALS,

private).

A participant indicated that adequate pain management for intubated and sedated interfacility
transfer patients are often neglected, and a discrepancy in terms of the appropriate standard of

care exists.

“Most of ... the paramedic interfacility transfers are intubated and sedated patients ... it is more
difficult to assess the pain ... we also know that being intubated and having an ETT (endotracheal
tube) in your throat is a painful stimulus ... and it is neglected a lot of the time ... and the vitals
can also be confounded by whatever the disease process is ... so there it is a bit more difficult to
assess ... a lot of the time, especially between hospitals, then this hospital or this particular doctor
has this opinion about what the patient should get ... a lot of times, they (the patient) are only
on midazolam ... but we know midazolam has no analgesic properties ... he can still have pain,
at that moment, being intubated ... but when we enquire, then the doctor will say no, he doesn’t
need that, or they don’t want him that side (receiving hospital) that deeply sedated ...” (ALS,
public).

We asked participants to comment on the pain education received during their initial training as
well as ongoing pain education. In general, most participants indicated that pain management
education during their initial training was limited although some felt the topic was well covered.
Participants also believed in the necessity of gaining practical pain management experience in

addition to the theoretical content.
“No, just we touch on it and that is it ... but not in-depth” (ILS, public).

“It was substandard in my opinion” (ALS, private), “Yes, | agree” (ALS, private).

“Well initial training, we were given the protocol book ... there you go, and you had to learn it ...
you had to learn by yourself ... self-study ... you had to know that book off by heart, it was your
bible ... you had to know everything ... schedules ... pharmacological action ... the dosages”(ALS,
public).

“If we have the training and then also the practical experience ... but that is also something

difficult ... to gauge, because you don’t know always what you are going to get, or what you’re
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getting on the shift ... (ALS, public), You learn a lot more practical, than what you have learnt

academically” (ALS, public).

Some participants stated that they gain knowledge and education every day through clinical
practice, while others believed that ongoing pain education is neglected. Some received pain

education as part of a recent CPG update.

“Every day is ongoing education (ALS, public), “Yes, every day is ongoing education” (ALS, public),
“Learning people, learning what areas are going to call for what problems ... what cultures have
more heart attacks, diabetes ... learning what peoples’ says pain scores are ... gonna be for
certain people ... understand when that person’s going on to get a bed ... understand the climate
that we are working in ... that is education there” (ALS, public).

“We have recently done it, with the CPG” (ILS, private).

“Even subsequently, | feel that there is a lot of neglect in the prehospital industry ... with regards
to pain detection ... and objective pain analysis, there is a big gap, in, the prehospital field in the

sense of detecting pain” (ALS, private).

Participants had some comprehension of the effects of pain and the clinical benefits of managing
pain albeit not wide-ranging, while pain management was also reported to carry situational and

practical benefits such as enabling further diagnostic, treatment, and transport processes.

“It is easier to ... yes ... then you can ... then the patient is calmer ... you can manoeuvre the patient
because sometimes we are in houses ... that is small and small rooms ... if that pain is not
managed then no, you wouldn’t be able to” (ILS, private).

“Imagine, breaking your leg or something and they pick you up, splint you, it’s gonna be painful
... you are not gonna like them ... so for the benefit of the patient” (BLS, private).

“And getting your patient somewhere .... there is pain, yes, pain management would really help,
because it makes it easier to transport, extricate ...” (ILS, private).

“If you do not manage the pain it is going to influence the patient psychologically and
emotionally” (ALS, public).

“What is pain? ... It’s a discomfort, it’s an unease, it can push up the blood pressure, it can release

the stress hormones ... so you can alleviate that” (ALS, public).
6.4.2.3 BLS and ILS practitioners’ reality of prehospital pain care

Non-ALS practitioners believed that they do nothing to relieve pain as the analgesic agent
Entonox ® is not available to them, thus forcing them to request ALS assistance, “BLS and ILS, | do

not think you are doing anything ... well, because there is nothing we can give the patient for any
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(pain)” (ILS, public), “If we had the Entonox® which we don’t have it now, it could be an asset to
other cases that we will meet on the road as ILS if ever we are dealing with any kind of patient

who is in pain ... so we know okay we will have to call the backup (ALS)” (LS, public).

Since ALS practitioners are scarce or frequently unavailable, non-ALS practitioners strongly
emphasised the necessity for analgesic agents to be made available to them and highlighted some
situations such as transporting patients over long distances in rural areas, entrapped patients and

wilderness search and rescue incidents when this is essential.

“We need pain meds, because ALS and stuff, they are not available, and if you contact the other
service for ALS ... not available, or they don’t want to help, or something ... something like that,

so if we do get something for pain, that would be awesome”, (BLS, private).

“Times when you need that medication ... when we in the rural areas ... when you drive so many
hours ... fluid management, that does nothing ... but if you have that pain medication” (ILS,
private).

“Does not have to be for long, it just could be something, just enough for us to ... get the patient

comfortable or load the patient, or, get the difficult part over” (BLS, private).
6.4.2.4 The ED does not understand ... what we do, how we work, what it is like!

Participants perceived that ED staff do not understand the challenges emergency care providers
face in terms of pain care and that ED staff may deem themselves more equipped to assess and
manage pain. However, particularly with government hospitals, participants questioned the

quality of pain care patients receive.

“If you triage the patient yellow or orange, in reality, the patient does not go to major, you will
go in, then they will tell you ... no man the patient can be triaged in front ... you take the patient
in front ... you leave them there and there they sit ... sometimes ... | don’t know all the times ...
they would get maybe, | mean they would beg literally beg, give me something for pain, they
would give” (ILS, public).

“Because | remember one time ... we were with a patient from xxx for xxx (hospital), shoulder
dislocation, that patient was never given pain medication, but he has a shoulder dislocation and
now I’m thinking that how was his pain ... when | had it | was in pain ... he comes to hospital, he
waited ... lucky for me it was empty that hospital, on that day ... he waited, when | come back

12:00 at night ...that guy was still waiting” (ILS, public).

One participant expressed a belief that the perceived disassociation between EMS practitioners
and ED staff was caused by the inconsistency in the care provided by emergency care providers,
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“l understand that point of view but certain times it feels as if we are the enemy when it comes to
helping them ... be that extended arm and the biggest issue, that | have picked up is because there

is no consistency as far as patient management is concerned out there” (ALS, private).
6.4.3  Supplementary limitations

Besides the limitations covered in the article, as is widely acknowledged in research methodology,
the qualitative nature of the study limits its generalizability. However, the goal of this study was
to gain a contextual understanding of the process of pain assessment and participants’ decision-
making regarding pain management rather than generalizability to the larger population of
prehospital practitioners in the WC. The study still included a diverse group of emergency care
providers with numerous years of experience adding to the richness and depth of the information

shared.

Further limitations included that the first author is a novice in facilitating focus group discussions
and qualitative content analysis. However, the initial focus groups were conducted with the
assistance of an experienced facilitator while both supervisors have previous qualitative research
experience. A single coder was used; however, this was addressed through reflection and the

supervisors checking all codes, categories, and themes.
6.4.4  Supplementary discussion

As mentioned before, pain assessment is challenging for a variety of reasons, mostly due to its
subjective, multidimensional and complex nature (279). Even so, acute pain is often assessed
using unidimensional pain scales which only measure pain intensity (78). Self-reported pain has
the potential for bias and error, due to several patient and clinician factors (280). This qualitative
study reconfirms the complexities of pain assessment, in this instance in the prehospital setting,
a dynamic environment. Evidence suggests that practitioners base pain assessment more on
previous experience with patients, and expert opinion rather than on the patients’ pain score
(36,41). In the current study, experiences gained through clinical practice were described by
participants as a facilitator of pain assessment, as pain assessment education appeared to be

limited.

Pain assessment in the paediatric population presented some additional challenges to
participants. These were linked to the perceived inability of paediatrics to understand the pain
assessment scale and pre-verbal or younger paediatrics inability to self-report pain. Participants
only mentioned the self-reported pain scales, NRS and Faces of Pain Scale, during the discussion.

To self-report pain intensity, patients need to use higher cognitive function and abstract
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reasoning to, for instance, link pain to a number (85). Therefore, self-reported pain measures are
not recommended for all paediatric patient populations, particularly, not younger, uncooperative
and preverbal paediatrics (48,85,153,281) neither for unconscious or cognitive impaired patients
(85). Participants acknowledged that since unconscious patients do not report pain, combined
with the emergence of the patient’s condition, pain management commonly falls by the wayside.
Onthe other hand, research also suggests that acute pain may negatively affect cognitive function
(282). Considering the restricted pain assessment education reported by participants, the efficacy
of applying pain scales must be questioned and is amplified since no age-appropriate pain scales

were mentioned.

Prehospital pain education has in the past showed benefits to improving the documentation of
pain intensity, the characteristics of pain as well as the reassessment of pain (177-179), although
pain education alone is unlikely to suffice. Adopting validated, standardised, age-appropriate pain
assessment tools for younger and preverbal paediatrics and validated standardise pain
assessment scales for other non-verbal patients such as the cognitively impaired and critically ill
or injured patient, as well as uncooperative patients is essential. Further research is needed to
determine the most appropriate pain assessment tools for different patient populations in the
South African prehospital setting. Multidimensional non-validated mnemonics for the
assessment of pain such as SOCRATES (site, onset, character, radiation, associations, time course,
exacerbating/relieving factors and severity) (78) allow for conducting a more comprehensive
initial assessment, however, these do not assess the physical and emotional impact of pain and

are likely more applicable in medical cases.

In the knowledge, attitudes, and practices survey (Chapter 4) regarding pain, emergency care
providers selected barriers and enablers from lists and added additional factors not listed to pain
assessment and management in the prehospital setting in the WC, SA (Table S4.2). Several of the
barriers reported in the survey such as workload, language, alcohol and drug use, lack of
resources including Entonox®, patient culture and EMS culture, among others were also reported
in the qualitative study while the enablers were less closely related to those reported in the
survey. Several of the barriers related to pain management decision-making described in the

article have not been reported elsewhere.

Like the current study, ALS practitioners in the study by Mulder 2012 (73) reported that visible
injuries, as well as previous personal experiences with acute pain, may play a role in pain
management. The administration of placebo as pain management outside of ethically approved

clinical trials is believed to be intended to discredit and question the patients’ reported pain and
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amounts to professional deceit, undermining the trust relationship between the patient and the
HCP (241). However, in the current study, it appears some participants administered placebo with
good intentions, believing that it would benefit the patient secondary to the placebo effect or
because they had no alternative. The positive effect some patients may experience after the
administration of placebo is defined as a placebo effect and are believed to be influenced by
several factors including patient expectations (241,283,284). Both a legal and ethical argument
can be made against the administration of placebo analgesia in clinical practice and various calls
have been made for this practice to be ceased (241). Legally a patient has a right to pain
management while ethically placebo administration violates beneficence, non-maleficence and

patient autonomy (241,242) and therefore infringes professional standards.

The present study confirmed the lack of availability of Entonox®, the only medication currently
permitted by the scope of practice of non-ALS practitioners, and this is a significant barrier to
prehospital analgesia. Although penthroxyflurane may be added soon, the cost of the medication
has already been highlighted as a concern and a possible reason for it to not be made available
in both private and public services. Currently, the re-introduction of Entonox® in EMS systems
across SA with the necessary educational, system and monitoring support must be strongly

recommended as it is likely to improve prehospital pain care.

From the focus group discussions, it appeared that patients in labour are unlikely to receive pain
management in the prehospital setting, due to participants’ attitudes toward these patients as
well as due to the unavailability of Entonox®. The administration of Entonox® in labour is the
preferred pain relief recommended by the new SA EMS CPGs (45) and was also an indication for
its administration in the previous prehospital protocols (258). The new SA EMS CPGs recommend
that the mother’s pain relief expectation should be met and the administration of opioids (IV or
IM) can be considered but the mother needs to be informed that the medication have limited
analgesic effect and can cause of nausea and vomiting (258). Several of the participants indicated
that they recently attended updates on the new SA EMS CPGs but still pain management during
labour seemed unimportant. Jones et al. 2012 (285) found that inhaled analgesia (including
nitrous oxide and methoxyflurane) effectively relieve pain in labour, however, causes adverse
effects such as nausea/vomiting and drowsiness. Both medications do not significantly decrease
uterine contraction, while inhaled nitrous oxide (50/50%) is widely used in obstetrics. Some
evidence suggested that mean pain scores were lower after flurane derivatives while women

receiving flurane derivatives had a higher likelihood of improved pain scores compared to inhaled
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nitrous oxide. Further, flurane derivatives compared to inhaled nitrous oxide were linked to less

nausea/vomiting, however, more drowsiness (285).

Participants comments suggest that pain in trauma cases is more prevalent and due to visible
cues easier to corroborate, while pain in medical cases is believed to be more difficult to assess
due to the perception that patients may be dishonest. International studies suggest medical and
gynaecological or obstetric conditions are less common aetiologies of prehospital acute pain

(29,31), thus an area for further epidemiological research.

Age appears to play a role in the likelihood of receiving pain medication. Both younger and older
patients seem less likely to receive pain medication in the prehospital setting (48,50,163,164).
The discussion in the focus groups regarding geriatric patients was limited, however, as
mentioned by participants, it is pertinent to consider the challenges associated with pain
management in this patient population like comorbidities and the patient’s physical condition. In
addition, there are several added issues such as under-reporting of pain, atypical pain, age-
related pharmacodynamic and pharmacokinetic changes to drugs, other age-related changes and
fallacies regarding the ability to tolerate opioids (286) to consider in this patient population. In
the current study, some participants seemed reluctant to administer pain medication to
paediatrics while others seemed more inclined to provide pharmacological pain management in
this patient population, however, medication not requiring IV access will provide further impetus

to administer analgesia.

Difficulty to establish IV access is one of the common barriers to pain management reported most
frequently in paediatric patient populations (39,152,153,159,160) and may require crews to
spend more time on-scene. Due to the on-scene dangers in the SA prehospital setting the re-
introduction of Entonox® as well as the addition of inhaled penthroxyflurane to all qualifications
and fentanyl, ketamine and paracetamol to some qualifications allow for the administration of
analgesia through alternative routes like inhaled, IV, IM and oral. Although IM is still invasive and
results in pain, all these routes of administration are quick, easy and most can occur during
transportation. Evidence shows no clear benefit in terms of the reduction of pain in the
prehospital setting of one medication over another (Entonox®, penthroxyflurane, morphine,
fentanyl, paracetamol, and ketamine) nor one route of administration over another with these
medications found to be safe and effective for prehospital use (108-110,123-
125,127,142,143,287). In addition to ease of administration, the new analgesic medications

added to SA scopes of practice also carry added benefits like non-opioid options, faster onset of
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action, safer AE profiles, pharmacological management for mild and moderate pain, a variety of

uses, etc.

As alluded to by a participant in the current study, pain management in intubated and ventilated
patients during critical care transport are essential and to ensure quality standard care, clear
interdisciplinary recommendations and guidelines are a necessity. Critically ill and injured
patients frequently experience pain which may occur because of intubation and mechanical
ventilation (288,289). Additionally, several invasive procedures may be conducted on these
patients (289) while interfacility transportation may cause added stressors such as movement,
vibration, noise, temperature changes etc. (290,291). To ensure patient comfort and reduce the
potential for adverse effects, pain should be appropriately managed (288). Research suggests
that patients with adequate pain control may need less to no sedation (288). Further, pain should
be assessed using appropriate tools like the NVPS that incorporate physical and behavioural

aspects or the CPOT including behavioural components (288).

As mentioned in the literature review, limited evidence related to pain practices in South African
EDs could be identified (62,63), however, these support the suggestion by the participants in the
present study that pain management in EDs is less than optimal. Thiadens et al. 2011 (63)
reported that less than two-thirds of paediatric patients treated at the Red Cross War Memorial
Children's” Hospital level 1 Trauma unit received pain medication, although patients with
moderate-to-severe pain were more likely to receive analgesia. Awololo et al. 2018 (62) reported
that the majority of adults with long-bone fractures admitted to a district hospital ED in Kwa-Zulu
Natal had their pain assessed and managed but that the analgesia received was inadequate for

the pain severity experienced.

As indicated in Chapter 4, limited evidence shows that prehospital pain educational initiatives
improve pain knowledge and perceptions of prehospital practitioners, and pain assessment and
management practices (177-179). Several studies investigating barriers to prehospital pain
management recognise pain knowledge deficit as a common barrier (36,48,152-154). Most
participants in the present study believed that initial and ongoing pain education is neglected
therefore, as recommended in Chapter 4 improving pain education for prehospital practitioners
in SA, among other interventions, is essential. In the article several recommendations based on
the findings of the current study were made, some of which were reaffirmed in the

supplementary discussion.
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6.5 Chapter Conclusion

This study provided a valuable opportunity to understand prehospital pain assessment and
management in the WC, SA from the viewpoints and perspectives of those who care daily for
patients in this environment. The findings assisted in understanding the less than ideal traumatic
prehospital pain assessment and management practices described in Chapter 5 and further

investigated the hindrances and facilitators of pain care in this setting initiated in Chapter 4.

Of interest was the description of the complexities of pain assessment as well as practitioners’,
organisational, and environmental factors, along with factors related to the receiving facility
which emergency care providers consider and navigate during pain management decision-
making. The study described that non-ALS practitioners lack access to analgesia as well as the
disconnect between prehospital and in-hospital pain care along with ED staffs lack of

understanding the prehospital environment.

In future qualitative research efforts, consideration will be given to conducting a pilot study to
aid the improvement of the interview/focus group guide and questions as well as to test the
criteria for sampling study participants and the construction of homogenous groups of
participants. Thought would be given to purposive sampling instead of convenience sampling to
enhance coverage of the sample population. In addition, more attention should be given to the
possible development of group thinking or power dynamics during focus group discussions, with

strategies to counter.

The study supports recommendations made for improvement and further research in Chapters 4
and 5. In addition, EMS organisations need to investigate methods to overcome the barriers
which influence practitioners’ pain management decision-making with an interdisciplinary
approach. Clear pain assessment and management guidelines are needed to underpin acute pain
care in SA. Further research is needed to investigate pain assessment strategies suitable for the
South African prehospital environment as well as to explore the perspectives of EMS clients and
ED staff. The final chapter will summarise and draw conclusions from the findings of the series of

studies as well as proposals for improvement.
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CHAPTER 7: CONCLUSION AND RECOMMENDATIONS

The concluding chapter of this dissertation aims to summarise the key research findings and draw
conclusions on the four research objectives as well as to make recommendations for further

research and implementation.
7.1 Overview of key findings

The first research objective was to identify and map the body of evidence related to acute pain
care in the African prehospital setting through a scoping review. This methodology is a rigorous
and transparent method to synthesise research evidence (292-294) and proved effective to
summarise findings and identify gaps in current acute prehospital pain research in this setting.
Limited studies, mainly from SA, were identified and reported no evidence on acute pain
prevalence while the aetiology of pain was associated with a variety of traumatic injuries as well
as chest pain and non-traumatic pain. Pain assessment using a pain scale was poorly done with
limited findings on non-pharmacological pain management while the implementation of
pharmacological management was largely insufficient and believed not to conform to current
best practice. The findings suggest a paucity of prehospital pain research which the remaining

objectives aimed to begin to address.

Through the literature review and confirmed in the scoping review, no KAP survey regarding pain
among emergency care providers has previously been published. Consequently, the second
objective offered a valuable opportunity to produce new data in prehospital pain research. The
survey scores evidenced suboptimal levels of knowledge and attitudes regarding pain among
emergency care providers in the WC, SA, and gaps in all aspects of pain knowledge, which may,
in part, be addressed through appropriate pain education. Respondents with higher
qualifications, more years’ experience and who did not attend training on the research topic
obtained higher scores, however, the multiple regression model found that only the level of
qualification significantly predicted scores. Several studies reported that HCPs' level of
qualification influenced knowledge and attitudes regarding pain (67,69,183-185,193,198) while
evidence on the impact of vyears of experience showed conflicting results
(67,69,192,193,195,198). Though prior pain education would usually increase knowledge and
attitudes scores (184,195), this study found higher scores amongst those not having attended
prior pain education. The extent of pain education practitioners received may have influenced
knowledge, attitudes, and practices regarding pain; however, this was not the focus of the study.
This finding would seem to support the notion that measures in addition to pain education are

needed to improve prehospital pain care practices, as well as better strategies to improve
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knowledge acquisition and retention. The most frequently cited barrier to prehospital pain
assessment and management was patients’ alcohol or drug use, whereas the most cited enabler
was the availability of higher qualified emergency care providers. Barriers and enablers to pain
care in this setting were further investigated through qualitative research methods in the final
study. Additional findings in the survey suggested a distrust in self-reported pain and less than

optimal pain care practices which were further investigated.

The lack of evidence on the prevalence of prehospital pain in the African setting and limited
evidence on pain care practices highlights the limited epidemiological data in this prehospital
setting. Objective three aimed to describe pain prevalence and pain care practices among high
acuity trauma cases in the WC, SA through the retrospective review of ePCRs. Most trauma
patients were adult and between 15 - 44 years of age with assault, transport-related and
accidental injuries being the most common incident types. Pain assessment practices were
poorer than those reported in most international studies. Pain and moderate-to-severe pain were
prevalent among those who had a pain score recorded, but unlike in other published evidence,
no inequalities were found between pain score recorded and gender, nor between adults and
paediatrics (162,163). The appropriateness of the ePCR pain scale for patient populations other
than alert adults was questioned. No disparities were found between analgesia administration
and gender nor between adults and paediatrics, again inconsistent with other evidence where
children and females were less likely to get analgesia (48,110,162,164,166,167). Less than 3% of
trauma patients and less than 8% of patients with moderate-to-severe traumatic pain received
analgesia, substantially worse than evidence from well-resourced settings. As in other studies,
patients with a pain score recorded (50) and those with severe pain (25,28,165,166,174) were
more likely to receive analgesia. Patients treated by an ALS, were more likely to receive analgesia,
not surprising since Entonox®, the only medication allowed for non-ALS practitioners was not

commonly available on ambulances and was not administered to any patients.

The fourth and final objective, explored, and described emergency care providers’ perspectives
of acute pain care in the WC, SA and perceived barriers and facilitators, employing qualitative
research methods through focus group discussions. Through qualitative content analysis, five
themes emerged namely: assessing pain is difficult in this setting, many factors affect clinical
reasoning some unique to this (hostile) setting, non-ALS practitioners’ reality of prehospital pain
care, the EC does not understand what we do, how we work, what it is like, and, how can we do

better.
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Pain assessment is predominantly performed using clinical parameters, physical and behavioural
attributes rather than pain scales alone while participants distrust self-reported pain and
questioned patients’ comprehension of pain scales. Perceived low levels of literacy and education
were a novel barrier to patient assessment while experience gained was an enabler to assessing
pain. Several factors, including pain assessment, patients, practitioners, the organisation, the
environment, family members, friends and bystanders, the receiving facility, treatment and pain
education and knowledge, were cited as influencing prehospital pain management decision-
making. Some of these were unique to the prehospital environment. Non-ALS practitioners were
frustrated by the lack of availability of analgesic agents for them to administer and, along with
relying on ALS assistance to administer analgesia, are forced to rely mainly on non-
pharmacological methods. Hospital EC staff often criticise or are perceived to disapprove of
prehospital pain management which was linked to their lack of understanding the prehospital
environment and scopes of practice. Finally, participants felt criteria to justify the administration
of the current pain medications are lacking, while medication options are restricted. In addition
to others, one of the main changes’ participants would like to see is the re-introduction of

Entonox®.

The four interconnected studies create an understanding of prehospital pain care in the South
African prehospital setting in terms of the significance of the problem, depth of knowledge and
attitudes among practitioners, scarcity of research and the challenges that practitioners face

daily.
7.2 Recommendations

Recommendations for further research and implementation resulting from this series of studies

will be noted and described in this section.
7.2.1  Recommendations for further research

Though this series of studies add to the limited research on prehospital pain in Africa, there are
several aspects beyond the scope of this work which require investigation. Further research must
focus on developing the body of African prehospital pain knowledge as well as to inform clinical
practice and advance quality prehospital pain care. Building capacity and investment in
prehospital research and knowledge transfer are needed not just to develop prehospital pain care

research but for prehospital research in general in Africa.
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Specific recommendations for further research include:

1. Gathering epidemiological data on prehospital pain prevalence and prehospital pain care
practices for other pain aetiologies such as medical conditions and obstetric cases as well

as different patient populations like geriatrics in SA and Africa.

2. Measuring the efficiency of prehospital pain care practices for different pain aetiologies and

patient populations through prospective observational studies in SA and Africa.

3. Observational studies to investigate and describe prehospital pain care inequalities in terms
of patients (e.g. sex, age, pain severity, ethnicity, time spend in EMS care, pain aetiology,
etc.) and prehospital practitioners (e.g. sex, age, and qualification, EMS domain, etc.) in SA

and Africa.

4. Investigation of prehospital pain assessment strategies including appropriate pain scales for
the African prehospital environment and patient populations and considering the

development of a tool more appropriate for the setting.

5. Mapping pain care curricula among emergency care programs at higher education
institutions across SA and Africa and the implementation of measures to advance and

develop quality and consistency in prehospital pain care curricula and learning outcomes.

6. Investigating the impact of educational initiatives on pain knowledge, attitudes and
prehospital pain care practices through innovative teaching and learning strategies and

methodologies to improve the acquisition and retention of knowledge.

7. Validate and refine the prehospital knowledge, attitudes, and practices tool for pain survey
to evaluate pain education initiatives, allow for measuring prehospital pain knowledge,
attitudes, and practices in Africa, identify gaps and allow for comparison between EMS

systems.

8. Exploring the decline in pain knowledge and attitudes over time after educational initiatives
and the aspects which may influence this decline as well as investigating and describing the
relationship between and comparative influence of pain knowledge versus attitudes on
prehospital pain care practice and patient satisfaction and whether decline over time is

associated with knowledge or attitudes.

9. Developing an evidence-based clinical practice guideline for prehospital pain assessment

and management catering for all EMS systems in Africa which includes consideration for:
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a. Recommendations for prehospital pain assessment strategies and adopting
appropriate standardised pain assessment tools for different patient populations and
pain aetiologies,

b. Criteria and recommendations for the management of mild, moderate, and severe
pain in different patient populations and pain aetiologies,

c. Effective, safe, practical, and cost-effective pain medication options to alleviate pain
with different routes of administration for all levels of prehospital care,

d. Recommendations for the assessment and management of pain in unconscious and
sedated patients,

e. Recommendations for pain care endpoints and quality measures,

f.  Ensuring alignment with emergency medicine pain care recommendations to optimise

continuity of care.
10. Qualitative studies to explore and describe:

a. Cultural influences (of patients and practitioners) on prehospital pain assessment and
management in SA and Africa,

b. Patients’ experiences, perceptions and satisfaction with prehospital pain assessment
and management in SA and Africa,

c. Emergency care providers attitudes towards pain assessment and management in the
prehospital setting (private and public domains) and the factors which influence these
attitudes as well as emergency care providers satisfaction with pain medication options
in SA and Africa,

d. ECstaffs’ perception of prehospital pain assessment and management in SA and Africa.

11. Investigating and describing prehospital pain care CQl initiatives employing improvement
science and the influence on pain assessment and management practices including
documentation of pain care practices as well as the implementation and monitoring of

quality indicators for prehospital pain care.
7.2.2  Recommendations for implementation

Our research confirmed several areas where improvement in prehospital pain assessment and

management can be made, as detailed below.
7.2.2.1 Pain education and training

Pain education should be mandatory and an integral part of undergraduate emergency care
curricula as well as an essential component of ongoing education for qualified practitioners.
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Ensure quality and consistency in pain education and training curricula implemented through
innovative teaching and learning approaches across all levels of emergency care undergraduate
studies in SA to ensure better knowledge and understanding of pain assessment and
management principles and to foster positive attitudes towards prehospital pain care. Evaluation
of the acquisition of pain assessment and management knowledge and skills during

undergraduate clinical practice placement and simulated practice should occur.

Provide and promote continuous pain education and training for qualified practitioners through
tailored, evidence-based, and innovative pain educational initiatives to address knowledge gaps,
promote positive practitioner attitudes and good clinical practice while measuring the
effectiveness of these educational initiatives. To prioritise changing attitudes towards pain,
educational initiatives should enable emergency care providers to recognise the influences of
ethnicity, culture, spirituality, gender, and age on pain behaviour and expression as well as the
influence on the patient’s expectation of pain relief. Further, efforts must be made to ensure that
emergency care providers recognise the unethical nature of placebo analgesia administration in

clinical practice and that this must cease.

Although pain education is an obvious starting point for measures to improve prehospital pain
assessment and management knowledge, attitudes, and practices, in of itself, pain education will

not resolve all issues related to less than ideal current prehospital pain care practices.
7.2.2.2 EMS organisations and emergency care providers

An EMS organisational culture focused on and dedicated to decreasing suffering and promoting
quality emergency medical care, among others, must emphasise proper prehospital pain
assessment and management practices. EMS organisations and staff should adopt standardised
and age-appropriate pain assessment tools as well as tools appropriate for the cognitively
impaired and critically ill and injured patients and promote a culture of holistic pain assessment
and regular reassessment as well as the proper documentation thereof. Pain assessment remains

crucial for pain management decision-making.

Change pain culture in EMS organisations by promoting and prioritising pain assessment and
(pharmacological and non-pharmacological) management. Optimise resources to facilitate
(pharmacological and non-pharmacological) pain management such as the availability of
analgesic medication (inhaled analgesics as well as the new analgesic medications) for all levels
of prehospital care and equipment (nasal-atomiser, splints, etc.) for alternative routes of

medication administration and non-pharmacological pain management.
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Monitor and promote adherence to pain assessment and management evidence-based clinical
practice guidelines. Implement, monitor, evaluate, and communicate EMS quality indicators for
pain care and develop CQl initiatives to advance prehospital pain care and outcomes through

improvement science. CQl initiatives should be underpinned by a just culture.
7.2.2.3 Interdisciplinary collaboration

Interdisciplinary collaboration between prehospital emergency care, emergency medicine, and
other inpatient disciplines is needed to achieve common emergency pain care goals, ensure
interdisciplinary continuity in acute pain assessment and management and to develop a mutual
understanding of the challenges and dilemmas of the respective (prehospital and EC)
environments in terms of pain assessment and management as well as a shared understanding
of scopes of practice. In addition, collaboration is needed to ensure that prehospital emergency
care and emergency medicine evidence-based pain clinical practice guidelines are aligned to

facilitate and enhance continuity in emergency pain care.
7.3 Conclusion

The purpose of this series of research studies was to gain insight into acute prehospital pain
assessment and management in the WC, SA and how to improve this field. The studies analysed
and identified gaps in current prehospital pain care research in Africa and investigated and
described emergency care providers’ knowledge and attitudes regarding pain along with the
factors that influence these. Prehospital traumatic pain prevalence together with disparities and
the extent of prehospital traumatic pain assessment and management practices were described,
as well as emergency care providers’ experiences with prehospital pain care and perceived

barriers and enablers thereof.

Africa has a scarcity of prehospital pain research with current evidence mainly from SA with
prehospital pain care in the WC, SA having a significant gap. Emergency care providers’
knowledge and attitudes regarding pain were limited, pain assessment and management
practices less than ideal with several factors, some novel, hindering pain care in this environment.
These findings were underpinned by limited educational focus, lack of pain prioritisation,
practitioner indifference and limited resources in EMS organisations as well as the lack of clear
evidence-based prehospital pain CPGs. A joint approach from EMS organisations and educational
institutions as well as an interdisciplinary collaboration between prehospital emergency care and

emergency medicine are required to facilitate improvement in acute pain care while further
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efforts should focus on strengthening the body of prehospital acute pain knowledge in SA and

Africa as well as to inform clinical practice and advance the quality of prehospital pain care.
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12 September 2018
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Umiversity of Cane Town

Dear Mz Lourens

RE: PROJECT D&/2018

PROJECT TITLE:  Developing an In-depth understanding of acute pain assessment and
management in the Western Cape, South African pre-hospilal setting, the
factors influencing practice and what improvement measure could
advance pre-hospital acute pain management.

The above research protocol has been reviewed by the ER24 Research Commities and | am pleased
to inform you that your request has been approved.

Should your methodology change or any concems anise during the data collection period, i is your
rezponeibility to inform the ER24 Rezearch Commiftee in due course. You are aleo recuired to forward
the completed project to ER24.
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Appendix 5: PubMed Search Strategy

Appendix 1: PubMed Search Strategy

#1 Developing Countries[Mesh:noexp] OR Africa[Mesh:noexp] OR Africa, Northern[Mesh:noexp] OR Africa South of the Sahara[Mesh:noexp] OR Africa,
Central[Mesh:noexp] OR Africa, Eastern[Mesh:noexp] OR Africa, Southern[Mesh:noexp] OR Africa, Western[Mesh:noexp] OR Angola[Mesh:noexp] OR
Benin[Mesh:noexp] OR Botswana[Mesh:noexp] OR Burkina Faso[Mesh:noexp] OR Burundi[Mesh:noexp] OR Cameroon[Mesh:noexp] OR Cape
Verde[Mesh:noexp] OR Central African Republic[Mesh:noexp] OR Chad[Mesh:noexp] OR Comoros[Mesh:noexp] OR Congo[Mesh:noexp] OR Cote
d'lvoire[Mesh:noexp] OR Djibouti[Mesh:noexp] OR "Democratic Republic of the Congo"[Mesh:noexp] OR Eritrea[Mesh:noexp] OR Ethiopia[Mesh:noexp] OR
Gabon[Mesh:noexp] OR Gambia[Mesh:noexp] OR Ghana[Mesh:noexp] OR Guinea[Mesh:noexp] OR Guinea-Bissau[Mesh:noexp] OR Kenya[Mesh:noexp] OR
Lesotho[Mesh:noexp] OR Liberia[Mesh:noexp] OR Libya[Mesh:noexp] OR Madagascar[Mesh:noexp] OR Malawi[Mesh:noexp] OR Mali[Mesh:noexp]
Mauritania[Mesh:noexp] OR Mauritius[Mesh:noexp] OR Mozambique[Mesh:noexp] OR Namibia[Mesh:noexp] OR Niger[Mesh:noexp] OR Nigeria[Mesh:noexp]
OR Rwanda[Mesh:noexp] OR Senegal[Mesh:noexp] OR Seychelles[Mesh:noexp] OR Sierra Leone[Mesh:noexp] OR Somalia[Mesh:noexp] OR South
Africa[Mesh:noexp] OR Sudan[Mesh:noexp] OR Swaziland[Mesh:noexp] OR Tanzania[Mesh:noexp] OR Togo[Mesh:noexp] OR Uganda[Mesh:noexp] OR
Zambia[Mesh:noexp] OR Zimbabwe[Mesh:noexp]

#2 Madagascar[tw] OR Malagasy Republic[tw] OR Malawi[tw] OR Nyasaland[tw] OR Mali[tw] OR Mauritania[tw] OR Mauritius[tw] OR Agalega Islands[tw] OR
Mozambique[tw] OR Namibia[tw] OR Niger[tw] OR Nigeria[tw] OR Rwanda[tw] OR Ruanda[tw] Sao Tome[tw] OR Senegal[tw] OR Seychelles[tw] OR Sierra
Leone[tw] OR Somalia[tw] OR Sudan[tw] OR Swaziland[tw] OR Tanzania[tw]OR Togo[tw] OR Togolese Republic[tw] OR Uganda[tw] OR Zambia[tw] OR
Zimbabwe[tw] OR Rhodesia[tw]

#3 Africa[tw] OR Angola[tw] OR Benin[tw] OR Botswana[tw] OR Burkina Faso[tw] OR Burkina Fasso[tw] OR Upper Volta[tw] OR Burundi[tw] OR Urundi[tw] OR
Cameroon[tw] OR Cameroons[tw] OR Cameron[tw] OR Camerons[tw] OR Cape Verde[tw] OR Central African Republic[tw] OR Chad[tw] OR Comoros[tw] OR
Comoro Islands[tw] OR Comores[tw] OR Mayotte[tw] OR Congo[tw] OR Zaire[tw] OR Cote d'lvoire[tw] OR Ivory Coast[tw] OR Djibouti[tw] OR French
Somaliland[tw] OR Ethiopia[tw] OR Gabon[tw] OR Gabonese Republic[tw] OR Gambia[tw] OR Ghana[tw] OR Gold Coast[tw] OR Guinea[tw] OR Guiana[tw] OR
Kenya[tw] OR Lesotho[tw] OR Basutoland[tw] OR Liberia[tw] OR Libya[tw]

#4 "developing country"[tw] OR "developing countries"[tw] OR "developing nation"[tw] OR "developing nations"[tw] OR "developing population"[tw] OR
"developing populations"[tw] OR "developing world"[tw] OR "less developed country"[tw] OR "less developed countries"[tw] OR "less developed nation"[tw] OR
"less developed nations"[tw] OR "less developed population"[tw] OR "less developed populations"[tw] OR "less developed world"[tw] OR "lesser developed
country"[tw] OR "lesser developed countries"[tw] OR "lesser developed nation"[tw] OR "lesser developed nations"[tw] OR "lesser developed population"[tw] OR
"lesser developed populations"[tw] OR "lesser developed world"[tw] OR "under developed country"[tw] OR "under developed countries"[tw] OR "under
developed nation"[tw] OR "under developed nations"[tw] OR "under developed population"[tw] OR "under developed populations"[tw] OR "under developed
world"[tw] OR "underdeveloped country"[tw] OR "underdeveloped countries"[tw] OR "underdeveloped nation"[tw] OR "underdeveloped nations"[tw] OR
"underdeveloped population"[tw] OR "underdeveloped populations"[tw] OR "underdeveloped world"[tw] OR "middle income country"[tw] OR "middle income
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countries"[tw] OR "middle income nation"[tw] OR "middle income nations"[tw] OR "middle income population"[tw] OR "middle income populations"[tw] OR
"low income country"[tw] OR "low income countries"[tw] OR "low income nation"[tw] OR "low income nations"[tw] OR "low income population"[tw] OR "low
income populations"[tw] OR "lower income country"[tw] OR "lower income countries"[tw] OR "lower income nation"[tw] OR "lower income nations"[tw] OR
"lower income population"[tw] OR "lower income populations"[tw] OR "underserved country"[tw] OR "underserved countries"[tw] OR "underserved nation"[tw]
OR "underserved nations"[tw] OR "underserved population"[tw] OR "underserved populations"[tw] OR "underserved world"[tw] OR "under served country"[tw]
OR "under served countries"[tw] OR "under served nation"[tw] OR "under served nations"[tw] OR "under served population"[tw] OR "under served
populations"[tw] OR "under served world"[tw] OR "deprived country"[tw] OR "deprived countries"[tw] OR "deprived nation"[tw] OR "deprived nations"[tw] OR
"deprived population"[tw] OR "deprived populations"[tw] OR "deprived world"[tw] OR "poor country"[tw] OR "poor countries"[tw] OR "poor nation"[tw] OR
"poor nations"[tw] OR "poor population"[tw] OR "poor populations"[tw] OR "poor world"[tw] OR "poorer country"[tw] OR "poorer countries"[tw] OR "poorer
nation"[tw] OR "poorer nations"[tw] OR "poorer population"[tw] OR "poorer populations"[tw] OR "poorer world"[tw] OR "developing economy"[tw] OR
"developing economies"[tw] OR "less developed economy"[tw] OR "less developed economies"[tw] OR "lesser developed economy"[tw] OR "lesser developed
economies"[tw] OR "under developed economy"[tw] OR "under developed economies"[tw] OR "underdeveloped economy"[tw] OR "underdeveloped
economies"[tw] OR "middle income economy"[tw] OR "middle income economies"[tw] OR "low income economy"[tw] OR "low income economies"[tw] OR
"lower income economy"[tw] OR "lower income economies"[tw] OR "low gdp"[tw] OR "low gnp"[tw] OR "low gross domestic"[tw] OR "low gross national"[tw]
OR "lower gdp"[tw] OR "lower gnp"[tw] OR "lower gross domestic"[tw] OR "lower gross national"[tw] OR Imic[tw] OR “Imics"[tw] OR "third world"[tw] OR "lami
country"[tw] OR "lami countries"[tw] OR "transitional country"[tw] OR "transitional countries"[tw]

#5#1 OR #2 OR #3 OR #4

#6 “Emergency Medical Services"[Mesh] OR "Emergency Medicine"[Mesh] OR "Emergency Treatment"[Mesh] OR emergenc* OR prehospital* OR pre-hospital*
OR out-of-hospital OR “out of hospital” Or “before hospital” OR “prior to hospital” OR ambulance* OR "Ambulances"[Mesh] OR paramedic* OR "Emergency
Medical Technicians"[Mesh] OR "Emergency Responders"[Majr]

#7 "Acute Pain"[Mesh] OR "Pain"[Mesh] OR pain OR "Analgesia"[Mesh] OR analgesia OR "Pain Management"[Mesh]

#8 #5 AND #6 AND #7

#9 #8 AND Filters: Publication date from 2000/01/01
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Appendix 6: Eligibility form

Acute Pain in the African Pre-hospital Setting: A Scoping Review

Scoping Review Eligibility Form:
Scoping Review Aim:
The overall aim of this review is to identify and map the body of evidence related to acute pain assessment and

management in the pre-hospital setting, in Africa and to identify gaps in current evidence.

Reviewer Details:
Reviewer: Date Assessed:

Choose an item.

Study Details:
Authors: Year Published:

Study Title: Reference Number:

1) Type of Research:

Question:

Do the study design include a design as stipulate (inclusion criteria) in the list Yes O

below? No O
e Review research designs: Systematic reviews and meta-analysis Unclear O

e Experimental designs: Randomized Controlled Trials (RCT) or Non-randomized
controlled trails or quasi-experimental

e Observational studies: Cohort studies, Case-control studies, Cross-sectional
studies or Surveys

e Qualitative design

e Evidence-based guidelines

Note: The following study designs will not be included: Literature reviews, Case

Reports and Case Series

2) Type of Participants:

Question:

Do the study population include adults and paediatrics (> 28 days or 1 month) Yes O
participants? No O
OR Unclear Od

Pain assessment and management by emergency care providers, physicians
and/or nurses in the pre-hospital setting.

Note: Neonates (0-28 days) will not be included.
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3) Timeframe:
Question:

Was the study conducted on or after the 1* of January 2000?

Note: Studies conducted before the 1% of January 2000 will not be included.

4) Study Setting:
Question:

Is the study conducted in the pre-hospital setting in Africa [studies conducted in
the aero-medical (helicopter and fixed-wing) setting and ground ambulance

services will be included]?

Note: Studies conducted in-hospital and studies related to inter-facility transfers of
critically ill and injured patients will not be included.

5) Eligible for Inclusion:
Question:

Do the study meet all the inclusion criteria?

6) Comments (stipulate any comments, concerns or uncertainty regarding eligibility):
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Appendix 7: Data Extraction from

Acute Pain in the African Pre-hospital Setting: A Scoping Review

Scoping Review Data Extraction Form

Reviewer Details:
Reviewer: Date Assessed:

Choose an item.

Study Details:
Authors: Year Published:

Study Title: Reference Number:

1) Research aims:
Click or tap here to enter text.
2) Study Location and Study Setting (if information available):
e C(Click or tap here to enter text.
e Click or tap here to enter text.
e (Click or tap here to enter text.
e (lick or tap here to enter text.
3) Year of publication and study period:
e Click or tap here to enter text.
e Click or tap here to enter text.
4) Publication type (journal article, dissertation, conference processing, etc.)
e Click or tap here to enter text.
e Click or tap here to enter text.
e Click or tap here to enter text.
Methodology:
5) Type of Study Design:
e Choose an item.
e Click or tap here to enter text.
6) Data collection method (interviews, questionnaires, patient care report reviews, etc.)
e Click or tap here to enter text.
e Click or tap here to enter text.
7) Sampling Strategy and Sample size:
e Click or tap here to enter text.

e Click or tap here to enter text.
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8) Data Collection:
Click or tap here to enter text.
9) Data analysis and measures:
Click or tap here to enter text.
Participants:
10) Participant or Practitioner level of qualification/s:
e C(lick or tap here to enter text.
11) Type of participant:
e Medical or Trauma: Choose an item.
e Click or tap here to enter text.
e Patient type: Choose an item.
e (Click or tap here to enter text.
If applicable:
12) Type of pain assessment tool or tools
1. Click or tap here to enter text.
Click or tap here to enter text.
2. Click or tap here to enter text.
Click or tap here to enter text.
3. Click or tap here to enter text.
Click or tap here to enter text.
13) Medication administered to patients:
e Choose an item.

14) Medication information (provide if Question 10 was answered Yes’):

e (Class of medication/s: Click or tap here to enter text.
e Medication/s administered: Click or tap here to enter text.
e Dose administered: Click or tap here to enter text.
e Repeated dosages: Click or tap here to enter text.
e Rescue analgesia: Click or tap here to enter text.

e Click or tap here to enter text.
15) Non-Pharmacological Management of Pain:
e (lick or tap here to enter text.
16) Route of administration for each medication (inhaled, oral, intranasal, intramuscular, intravenous)

e (Click or tap here to enter text.
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Key findings related to the Scoping Reviews aims and objectives:

Aim: The overall aim of this review is to identify and map the body of evidence related to acute pain
assessment and management in the pre-hospital setting, in Africa and to identify gaps in current
evidence.

Objectives: e To identify and map the range and nature of evidence in relation to acute pain assessment and

management in the pre-hospital setting, in Africa.

e To identify research gaps in the existing literature related to acute pain assessment in the pre-hospital
setting, in Africa.

e To summarize research findings related to acute pain assessment and management in the pre-hospital

setting, in Africa.

® To inform future research related to acute pain assessment in the pre-hospital setting, in Africa.

17) Results (Quantitative data):

No:

10

11

12

Primary Outcome:

Click or tap here to enter

text.

Click or tap here to enter | Click or tap here to enter text.
text.

Click or tap here to enter | Click or tap here to enter text.
text.

Click or tap here to enter | Click or tap here to enter text.
text.

Click or tap here to enter | Click or tap here to enter text.
text.

Click or tap here to enter | Click or tap here to enter text.
text.

Click or tap here to enter | Click or tap here to enter text.
text.

Click or tap here to enter | Click or tap here to enter text.
text.

Click or tap here to enter | Click or tap here to enter text.
text.

Click or tap here to enter | Click or tap here to enter text.
text.

Click or tap here to enter | Click or tap here to enter text.
text.

Click or tap here to enter | Click or tap here to enter text.
text.

Details:

Click or tap here to enter text.
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18) Results (Qualitative data):

No: Themes: Description:

1 Click or tap here to Click or tap here to enter text.
enter text. |

2 Click or tap here to Click or tap here to enter text.
enter text. |

3 Click or tap here to Click or tap here to enter text.
enter text.

4 Click or tap here to Click or tap here to enter text.
enter text.

5 Click or tap here to ' Click or tap here to enter text.
enter text.

6 Click or tap here to Click or tap here to enter text.
enter text.

7 Click or tap here to Click or tap here to enter text.
enter text. ‘

8 Click or tap here to Click or tap here to enter text.
enter text.

19) Other information:

Click or tap here to enter text.
Click or tap here to enter text.
Click or tap here to enter text.
Click or tap here to enter text.
Click or tap here to enter text.
20) Comments (stipulate any comments, concerns or uncertainty regarding eligibility):

Click or tap here to enter text.
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Appendix 8: Consent and KAP Questionnaire

Welcome to the KAP Survey
Dear Emergency Care Provider,

You are invited to part take in a Knowledge, Attitude and Practice (KAP) survey on acute pain
assessment and management in the South African pre-hospital setting. This KAP survey forms part of a
larger study in fulfilment of a Doctoral of Philosophy (PhD) in Emergency Medicine at the University of
Cape Town. The main aim of the overall research project is to develop an in-depth understanding of
current acute pain assessment and management practices by Emergency Care Providers in the pre-
hospital setting, in the Western Cape, South Africa and make recommendations for improvement
initiatives.

The project specifically focuses on acute pain assessment and management in the pre-hospital setting
which is an area in dire need of emphasis. The researcher believes that this KAP survey and the project
as a whole will assist in developing a better understanding of the problem at hand, add to the
knowledge base and research evidence and must importantly assist in improving quality care in the pre-
hospital setting. The questionnaire consists of 46 questions (demographically information, true/false,
likert scales, MCQ, etc.) and we are quite aware of the demand made on people to complete a survey
of this nature. However, given the importance of the study for our profession and the quality of care
we provide as well as the fact that it should take you no more than 20 minutes to complete, we sincerely
hope that you will take the time to complete the survey. The outcomes of the research will be shared

via Emergency Medical Services in the Western Cape.

Participation in this online survey is voluntary and there are no known or anticipated risks. This study
has received formal ethical clearance from the Human Research Ethics Committee of the University of
Cape Town. You may decline to participate or exit the survey at any time. Participants can withdraw
until they submit the survey, at which point it will be anonymized. Should you wish to ask any further
questions or require clarity on any aspect of the survey before making the decision whether to

participate or not, please send an e-mail to andritl@gmail.com.

Sincerely

Andrit Lourens
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1. Electronic Consent: Clicking on the "agree" button below indicates that
- You have ready the above information

- You voluntarily agree to participate

If you do not wish to participate in the research study, please decline participation by clicking on the
"disagree" button.

O Agree

O Disagree

Section 1: Demographic Information

The section on demographic information require no personal identification information. Kindly

complete.

2. Indicate your gender
O Male

O Female

3. Indicate your age in years (numbers only)

4. Indicate your highest clinical qualification related to the profession of Emergency Medical Care (EMC)
O Basic Ambulance Assistant (BAA)
O Ambulance Emergency Assistant (ANA)
O Emergency Care Assistant (ECA)
O Emergency Care Technician (ECT)
O Critical Care Assistant (CCA) Paramedic
O National Diploma in Emergency Medical Care (EMC)
O B Tech in Emergency Medical Care (EMC) or Bachelor of Emergency Medical Care (BEMC)

5. Indicate the region in which you are currently practicing
O West Coast District
O Cape Winelands District
O Overberg District
O Eden District
O Central Karoo District
O Cape Town Metropolitan
O Other (please specify)
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6. Total years of experience in Emergency Medical Care or Emergency Medical Services (EMS) (years

working in the pre-hospital setting, any qualification)

7. Current employment within Emergency Medical Services (EMS), indicate most appropriate option for
main function/responsibility

O Operational Emergency Care Provider

O Supervisor / Manager

O Education (Further Education and Training)

O Education (Higher Education)

O Rescue

O Continuous Quality Improvement / Patient Safety

O Communications

O Student (Emergency Medical Care)

O NOT currently working within EMS (please specify)

8. Indicate sector of current employment
O Public/Government
O Sector Private Sector

O Other (please specify)

9. Did you receive continuous medical education (CME) on the topic, acute pain assessment and/or
management in the last two (2) years?

O Yes

O No

Section 2: True/False

Evaluate the 18 statements below and select TRUE, FALSE or DON'T KNOW.

10. Vital signs are always reliable (good) indicators of the intensity or severity of a patient's pain.
O True
O False
O Don't know

11. Due to an underdeveloped nervous system, children younger than 2 years, have decreased
sensitivity to pain and limited memory of painful experiences.

O True

O False

O Don't know
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12. Adult and paediatric patients who can be distracted from their pain are usually not experiencing
severe pain.

O True

O False

O Don't know

13. Children younger than 11 years cannot reliably report pain therefore clinicians should rely solely on
the parent’s assessment of the child's pain intensity.

O True

O False

O Don't know

14. Giving patient's sterile water by injection (placebo) is a useful test to determine if their pain is real.
O True
O False
O Don't know

15. If the source of a patient's pain is unknown, opioids / narcotics (like morphine) should not be used
during the pain evaluation period, as this could mask the ability to correctly diagnose the cause of pain.
O True
O False
O Don't know

16. Pain can be defined as "An unpleasant sensory and emotional experience associated with actual or
potential tissue damage or described in terms of such damage."

O True

O False

O Don't know

17. Similar or comparable stimuli, in different people, will produce the same intensity or severity of
pain.

O True

O False

O Don't know
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18. Young infants, less than 6 months of age, cannot tolerate opioids / narcotics (like morphine) for pain
relief.

O True

O False

O Don't know

19. Non-pharmacological methods, such as splinting, are effective methods to * assist pain relief.
O True
O False
O Don't know

20. In the event that a patient’s pain is not managed, their overall clinical condition may deteriorate
(progressively worsen).

O True

O False

O Don't know

21. Entonox® (Nitrous Oxide) is a potent analgesic with a very rapid onset of action and is quickly
eliminated from the body.

O True

O False

O Don't know

22. Unconscious patients do not experience pain.
O Yes
O No
O Don't know

23. The experience and expression of pain is influenced by a patient's culture and/or spiritual beliefs.
O Yes
O No
O Don't know

24. If you do not consider the condition to be painful the patient should not receive analgesia (pain
relief).

O True

O False

O Don't know
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25. Patient behaviour is a more reliable (good) indicator of pain than a patient’s self-report.
O True
O False
O Don't know

26. In the pre-hospital environment, patients should not receive analgesia for chronic medical
conditions.

O True

O False

O Don't know

27. Self-reports of pain according to the numeric rating scale (pain assessment tool) are the quickest
way to assess pain.

O True

O False

O Don't know
Section 3: Likert-Scale

Please review the following 8 statements and select based on your opinion whether you agree,

neither agree or disagree or disagree with the statements on the provided scale.

28. It is better to be stoic (endure pain or hardship without showing their feelings or complaining)
about pain than totally open about it.

O Agree

O Neither agree nor disagree

O Disagree

29. Using a pain assessment tool is a necessary instrument in pain assessment and pain management
decision making.

O Agree

O Neither agree nor disagree

O Disagree

30. | believe that my prior experience dealing with patients in pain allows me to score patients’ pain
more accurately than the patient themselves.

O Agree

O Neither agree nor disagree

O Disagree
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31. The main reason for administering analgesia (pain relief) is to enable the patient to get to the
ambulance.

O Agree

2 Meither agres nor dizagree

¥ Dizzgrze

32. Parents or guardians of children should not be present during * painful procedures.
) Agree
¥ Meither agree nor dizzgree

) Dizzgree

33. Patients should not be included in the pain management decision-making process.
2 Agres
¥ Meither agras nor dizzgree

2 Dizzgree

34. Expectations of my peers or the company/EMS service | work for, strongly influence my pain
mansgement practice.

2 Agree

) Meither agree nor disagree

¥ Dizzgree

35. The current HPC3A protocols provide sufficient and appropriate options for pain management in
the pre-hospital setting in South Africa.

O Agres

) Meither agree nor disagree

) Disagree

Section 4: Multiple Choice Questions

Review the 5 multiple choice guestions below and select the most appropriate answer to the guestions.

36. The correct wording when using the Mumeric Rating Scals is:
) Can you give your pain a score betwean 0 and 10 with zero (0] being no pain and 10 the worst
imaginable pain?
) Can you give your pain a score between 0 and 10 with 10 being no pain and zero [0) the worst
imaginable pain?
) Can you give your pain a score between 1 and 10 with zero (0] being no pain and 10 the worst

imaginable pain?
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O Can you give your pain a score between 1 and 10 with 10 being no pain and zero (0] the worst

imaginzble pain?

37. The most accurate judge of the intensity of the patient’s pain is:
O The treating doctor
(0 The emergency care provider
O The patient

0 The patient’s spouses, parent or family

3E. Pain is believed to play a major part in the activation of the "stress’ response to injury, leading to all
of the below, EXCEPT:

) Increase in sympathetic nervous system activity

O Impair immune function

O Decreazed cosgulability

0 Catabolic hormone release

315. Effective management of acwte pain is a fundamental component of:
O Clinical decumentation
O Continuous care
O Quality patient care

¥ Emergency cars

40. With regards to pain, all of the following descriptors are applicakle EXCEFT:
0 Always subjective
O Often undertreated
O Always associated with actual tissue damags

O A primiary reason patient seeks medical advice

Section 5: Barriers and Enablers

41. Barriers to Pain Asszessment and Management: In your opinion which of the below are possible
barriers to (obstacle to or preventing] effective pain aszessment and management in your previous
andfor current work environments (select all that apply and please add any additional net listed in the

box below).

O Werkload and lack of time
O Service-related standard operating procedures or policy
0 Culture in the emergency service or work environment

) Lack of available clinical practice guidelines to guide decision making
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O Unfamiliarity with protocols, medications or indications for pain management
O Lack of resources [medications, disposables, nasal atomizers, etc.] to manage pain
¥ Insufficient availability of clinical education

O Practitioners reluctance to administer medication to manage pain

O} Concerns about causing maore pain

() Concerns about adverse effects secondary to analgesic agents

O Difficulty to calculaste medication dosages

O Difficulty to assess pain

O Uncooperative patient

O Inability to determine adequats history fallergies

O} Patient spiritual, cultural or religicus believes

O Paediatric patients

¥ Parental influence or involvement

O Patient reluctance to report pain

O Patient alcohol or drug use

2} Patient reluctance to receive analgesic agents

2} Language

O Other (add any other barriers)

42, Enablers to Pain Assessment and Management: Enablers of Pain Assessment and Management: In
your opinion, which of the below are possible enablers (allows achievement) of effective pain
assessment and management in your work current and/or previous environment (select all that apply

and please add any additional not listed in the box below).

O Awailability of higher qualified emergency care providers

0 Awailable clinical practice guidelines which guides decision-making

0 Service or company prioritize pain management

2} Service-related standard operating procedures or policy

) Regular pain assessment facilitates pood pain management

O Supportive management and leadership structure with work environment or emergency service
O} Resources (medications, disposables, monitoring equipment) always available
O} Regular clinical education

O Cooperative patients

2} Regular clinical audits

O} Pain management is important

O Other [add any other enzblers)
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Section &: Case Studies
Review the two case studies below. For each patient indicate your decision about the patient's pain

scale and the management you would provide.

Andrew is 25 years old and this is his first day following abdominal surgery. As you enter his room, he
zmiles and continues talking and joking with his visitor. You are reguired to transport him to a hospital
closer to home. Your aszessment reveals the following information: BF = 120/80 mmHg; Heart Rate =
20 bpm; Respiratory Rate = 12 bpm. When questioned about his pain, on a scale of 0 te 10 (0 = no

pain/discomfort, 10 = worst pain/discomfort) he rates his pain as 3.

43. On the patient record care report form, you are required to indicate his pain score. Select the
numiber on the below zcale that represents your asseszment of Andrew’s pain.

44 Indicate how you will manage Andrew's pain.

Robert iz 25 years old and this iz his first day following abdominal surgery. Az you enter his reom, he is
lying guistly in bed and grimaces as he turns in bed. You are required to transport him to 3 hospital
closer to home. Your assessment reveals the following information: BF = 120/80mmHg; Heart Rate =
20 bpm; Respiratory rate = 18 bpm. When guestioned about his pain, on a scale of 0 to 10 (0 = no

pain/discomfort, 10 = worst pain/discomfort) he rates his pain as 8.

45, On the patient record care report form, you are required to indicate his pain score. Select the

numiber on the below scale that represents your assessment of Robert's pain.

4&. Indicate how you will manage Robert's pain.
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Appendix 9: Research Poster

Pre-hospital Pain Assessment
and Management: Knowledge,

Attitude and Practices (KAP]
Survey

To ALL Emergency Care Providers
(All levels of qualifications in Emergency Care)
You are hereby invited to take part in @ Knowledge,
Attitude and Practice (KAP) survey on acute pain
assessment and management in the South African
Pre-hospital setting.

This KAP survey forms part of a larger study in
fulfillment of @ PhD in Emergency Medicine at the
University of Cape Town.

The main aim of the overall research project is to
develop an in-depth understanding of current acute
pain assessment and management practices by
Emergency Care Providers in the Pre-hospital
setting, in the Western Cape, South Africa and make
recommendations for improvement initiatives.

For further information about the survey
kindly follow the web
link: https://tinyurl.com/y76n29jp
OR

Scan the QR code. xll:l_r?q-'.ﬁ?l'ﬂ---‘: -~
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Appendix 10: Recruitment email
Dear Emergency Care Provider,

Please reply and indicate whether you are interested to participate in the study. We will then

arrange a suitable date and time for the (focus group) discussion.

Invitation:

You are hereby invited to take part in research to gain, from the viewpoint and experience of
emergency care providers, a deeper understanding of acute pain assessment and management
in the prehospital setting, in the Western Cape, South Africa and to obtain insight into perceived
barriers to and facilitators of acute pain assessment and management in this setting. The research
is in partial fulfilment of a Doctoral of Philosophy (PhD) in Emergency Medicine at the University

of Cape Town (UCT).

Why is the research important?
The project focuses on an area of prehospital emergency care in dire need of emphasis and given

the importance, we sincerely hope that you will earnestly consider participating.

Eligible to participate?

Emergency Care Providers, trained in South Africa, registered under the Professional Board of
Emergency Care with the Health Professional Council of South Africa with at least 3 years’
experience and currently working in an operational role in EMS industry in the Western Cape,
South Africa is eligible. However, participation is voluntary, and all data collected will be treated
as confidential and your anonymity (privacy) will be protected in any reports or publications
produced from the study. None of what you share during the discussion will be identifiable to you

personally or reported to the organisation which employ you.

What will participation entail?

Participants will part-take in a discussion (focus group) between 6 to 8 emergency care providers
(colleagues) of a similar level of qualification in a neutral setting in English to share experiences,
opinions and beliefs in terms of acute pain assessment and management in the pre-hospital

setting. No EMS managers or shift supervisors will participate or be present during the discussion.

With the agreement of the participants, the interview will be audio-recorded for later
transcription (written version of discussion) and analysis. There is no anticipated risk, but should
the participant feel uncomfortable with any questions raised, they must indicate their

apprehension to the research student. Refreshments will be provided.
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Should you require any further information, please do not hesitate to contact me

at andritit@gmail.com and Irnand002 @ myuct.ac.za.

Looking forward to hearing from you,

Yours sincerely,

Andrit Lourens
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Appendix 11: Focus group guide

Study Title: Emergency care providers' perspectives of acute pain assessment and management

in the prehospital setting, in the Western Cape, South Africa: A qualitative study.

Study Aim: The aim of the qualitative study is to gain, from the viewpoint and experience of
emergency care providers, a deeper understanding of acute pain assessment and management
in the prehospital setting, in the WC, SA and to obtain insight into perceived barriers to and

facilitators of acute pain assessment and management in this setting.

Focus group discussion number:

Number of participants:

Participant type:
O ALS practitioners
O ILS/BLS practitioners

Indicate the number of each qualification:

1.

Date:

Time:

Venue:

Time: 1-2 Hours with 15-minute breaks as needed
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Overview:
e Welcome (3 minutes)
e Informed consent (10 minutes)
e Ground rules (4 minutes)
e |ntroductions (go around the table and introduce yourself) followed by Focus group
discussion (80 minutes)
e Demographic information (5 minutes)

e (Closing (2 minutes)

Welcome:
Good morning/afternoon, | am Andrit Lourens. | will be facilitating the discussion. For those of
you who may not know me, | am a paramedic by profession previously employed by the Western

Cape Emergency Medical Service in the Cape Winelands District (Worcester).

Thank you for agreeing to participate in the discussion. | appreciate your willingness to share your
time and expertise. We are interested in your experiences and opinions about acute pain
assessment and management in the prehospital setting in South Africa and the information you
provide will help improve prehospital pain care. | hope the questions will stimulate discussion
among you. | will not contribute to the discussion, but | am here to moderate the process and
ensure that all the relevant issues are covered. My research so far has looked at the evidence
behind prehospital pain management (and found very little from our setting), and then | have
studied a year’s worth of ePCRs from WCEMS trauma patients to get a picture of what you all do
in terms of pain assessment and management (or at least what you document that you do). So
now | want to give you a chance to tell me about it from your side directly. Please ask me to

repeat a question if the need arises or any aspect of the question is unclear during the discussion.

Informed Consent:

Before sharing the ground rules for the focus group discussion, | would like to provide you with
the following information regarding the research study and PhD project as a whole (refer to
informed consent form part 1) for you to provide informed consent to participate. Please feel
free to stop me at any point and ask any questions for clarity regarding any aspect of the

information shared.

Request all participants together with the facilitator to sign part 2 of the informed consent.

Once we are done with the discussion, please take five minutes to assist me in completing the

demographic information document.
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Ground rules for focus group discussion:

e We're on a first-name basis.

e Please remember that English is the official language of communication for this session.

e | want everyone to feel comfortable when sharing sensitive issues. By signing the consent
form participants agree to respect the confidentiality and anonymity of other participants
however as the focus group facilitator, | cannot control the actions of participants.
Confidentiality and anonymity of the focus group discussion are dependent on the integrity
of each participant.

e There are no right or wrong answers, only differing points of view and | want to hear a wide
range of opinions. Every person's experiences and opinions are important. Although, you
don't need to agree with others, please listen respectfully as others share their views.

e Please be honest, respectful, and non-judgemental towards other members.

e Talk to each other but please do not have side discussions as | would like to hear all your
input.

e | would like everyone to participate in the discussion and | may call on you if | haven't heard
from you in a while. I'm voice recording (just so that | can go over again later in detail and
make sure | am clear on everything that was said), so we please ask that one person speaks
at a time and that you speak clearly.

e Since we are recording the discussion, | would like you to remember that the recording will
not pick up on non-verbal action like nodding in agreement. So kindly verbalise whether you
agree or in fact disagree with anyone but please do not interrupt each other.

e | kindly ask that you place your phones on silent. | further, kindly ask that you do not answer
your phones during the discussion. If you cannot and if you must respond to a call, please do
so as quietly as possible and re-join us as quickly as you can.

e Please let me know when you need to take a break.

Introduction (please introduce yourself) followed by Focus group discussion
1. What do you understand by pain assessment and how do you go about it? How do you

recognition pain?

2. A. Could you think back and describe your own past experiences with patients and acute
pain assessment in the prehospital setting?
B. Could you think back and describe your own past experiences with patients and the
management of pain in the prehospital setting?

- Cultural issues related to patients and/or practitioners
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- How do hospital staff (doctors and nurses) perceive prehospital pain management?
- Have you personally experienced acute pain in the past? If yes, how, if at all, has it

influenced your management of pain in the prehospital setting, subsequently?

3. A. What are your views and opinions about the assessment of acute pain in the prehospital
setting?
B. What are your views and opinions about the management of acute pain in the prehospital

setting?

- How are we doing?

- Do you think it is a priority? And why?

- Whatis culture within your organisation? Is it a priority in your organisation?

- Comment on the pain education received during initial training and ongoing training
- What your views and opinion about guidelines/protocols?

- What are the risks versus benefits of optimal prehospital pain management?

- Trauma vs medical

- Adult vs child vs neonate

- Short vs long transfer

4. How would you approach a male patient with a tib/fib fracture in terms of his pain?
Pain recognition, pain assessment, pharmacological and non-pharmacological pain

management

5. How would your approach differ if the patient was?
5.1. A screaming 11-month old child with a tib/fib fracture and an inconsolable mother
5.2. An adult with 20% partial thickness burns to his left arm and leg after falling into a fire
5.3. A 17-year-old female, primigravida in labour
5.4. A 30-year-old male patient complaining of side and lower back pain, nausea, and
vomiting, burning sensation when urinating and a history of kidney calculi (stones) two

years prior

6. Pain management decision-making:
ALS Group (See probes):
ALS: What factors make you more or less likely to manage pain?
ECT: How do you go about requesting permission to administer analgesia (morphine)?
ECP/CCA: What factors do you consider when consulting with an ECT requiring permission

to administer analgesia?
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10.

BLS/ILS Group (See probes):
Could you tell me about requesting assistance from a higher qualified practitioner to facilitate
pain management? What factors do you consider?
- Medical or trauma
- Adult or paediatric
- Environmental influences — red zones, dynamic environment
- Visual appearance, vital signs?
- Pain score

- Onrequest

A. What barriers to pain assessment have you experienced during your clinical practice?

B. What facilitators to pain assessment have you experienced during your clinical practice?

A. What barriers to pain management have you experienced during your clinical practice?

B. What facilitators to pain management have you experienced during your clinical practice?

o Probe to consider 7 A/B and 8 A/B:
=  Medical versus trauma cases

= Adult versus paediatric patients

If you could change a few things in your system, would you change pain control? If so, how

would you change the process of pain control in EMS?

Are there any final opinions or experiences related to prehospital pain assessment and

management you wish to share?

Those are all the questions | have for you today. Does anyone have any questions for me?

General probing questions:

o Can you elaborate on what you mean by?

o Could you give more detail on that specific aspect of pain assessment and management?
o Do you have any examples of that?

o You mean that?

o lIsitcorrectthat?

o Anyone or anything else?

o Could you give me some examples?

o Has anyone had a different experience?

o Does anyone see it differently?

o What about other points of view?
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Complete demographics of participants

Closing:
Thank you again for your valuable contributions, it has been greatly appreciated. Thank you for

your time and patience. | will keep you informed of the findings of the research.

If you have any questions about the focus group discussion or the project, please feel free to
contact, my, the researcher, the project supervisors or the University of Cape Town (UCT) Human

Research Ethics Committee (HREC). Thank you again and have a safe journey!
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Appendix 12: Informed consent form
Part 1: Information Sheet

e Introduction:

|, Andrit Lourens, have been working in the pre-hospital environment for more than 22 years and
obtained a Bachelor of Technology (BTech) in Emergency Medical Care (EMC) at the Cape
Peninsula University of Technology (CPUT) and a Master of Science in Clinical Epidemiology at

Stellenbosch University (SUN).

The study you are invited to participate in forms part of a larger project in fulfilment of a Doctoral
of Philosophy (PhD) in Emergency Medicine at the University of Cape Town (UCT). The main aim
of the overall PhD research project is to develop an in-depth understanding of current acute pain
assessment and management practices by Emergency Care Providers in the South African pre-

hospital setting and make recommendations for improvement initiatives.

e Purpose of the Research:

The aim of the study (objective 4 of the overall research project) is to gain, from the viewpoint
and experience of emergency care providers, a deeper understanding of acute pain assessment
and management in the prehospital setting, in the WC, SA and to obtain insight into perceived

barriers to and facilitators of acute pain assessment and management in this setting.

e Type of Research Intervention:

Six to eight emergency care providers of a similar level of qualification will participate in a
discussion in English to share their experiences, opinions and beliefs about pain assessment and
management in the prehospital setting. With the agreement of the participants, the focus group
discussion will be audio-recorded for later transcription (written version of the discussion) and

analysis.

e Participant Selection:

You were recruited to participate in the research. Focus was placed on selecting participants with
experience and who is currently working in the operational capacity. Further, to ensure diversity,
the sample will include participants of all three levels of ALS or ILS/BLS qualifications, various

districts within the province, various years of experience and participants from both genders.

e Fthical Approval:
This study has received formal ethical clearance from the Human Research Ethics Committee of

the University of Cape Town (HREC 220/2017).
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e Voluntary Participation:
Your participation in the research is entirely voluntary and you may withdraw participation at any
time should you wish to do so. There is no anticipated risk, but should you feel uncomfortable

with any questions raised, please indicate your apprehension to the research student.

All data collected (including the audio-recording) will be treated as confidential and your
anonymity (privacy) will be protected in any reports or publications produced from the study.
None of what you share during the discussion will be identifiable to you personally or reported
to the organisation which employ you. The researcher would like to remind participants to
respect the privacy of fellow focus group participants. Please do not repeat what is discussed in
the focus group or to maintain the anonymity of the participants outside of the focus group do
not share participant identities with others. You are free to ask any questions for clarity prior to
deciding on whether to participate. You will receive a copy of the signed consent form, should

you agree to the participant.

e Who to contact:
Should you require any further information or want to report any concerns, please do not hesitate
to contact me, my main supervisor or the chair of the UCT Human Research Ethics Committee

(HREC). Our contact details are as follows:

e Research Student:
o Name: Andrit Lourens
o E-mail: andritl@gamil.com
e Internal Supervisor (UCT):
o Name: Dr Peter Hodkinson
o E-mail: peter.hodkinson@uct.ac.za
e Chair of UCT Human Research Ethics Committee (HREC):
o Name: Prof Marc Blockman

o E-mail: marc.blockman@uct.ac.za
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Part 2: Certification of Consent

| have read the foregoing information, or it has been read to me. | have had the opportunity to
ask questions about it and any questions | have asked has been answered to my satisfaction. |
consent voluntarily to be a participant in this study, and | will respect the confidentiality of other

participants.

Print Name of Participant:

Signature of Participant:

Date: Day/Month/Year

Statement by the research student/person taking consent:

| have accurately read out the information sheet to the potential participant, and to the best of

my ability made sure that the participant understands that the following will be done:

1. In-depth, semi-structured, one-on-one interview

2. Interview will be recorded for later transcription

| confirm that the participant was given an opportunity to ask questions about the study, and all

the questions asked by the participant have been answered correctly and to the best of my ability.

| confirm that the individual has not been coerced into giving consent, and the consent has been

given freely and voluntarily.

Print Name of Research student/Person taking Consent

Signature of Research student/Person taking Consent

Date Day/month/year
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Appendix 13: Qualitative Research Methods Certificate

UNIVERSITY OF AMSTERDAM
b4

o4/26/2019

Andrit Lourens

has successfully completed

Qualitative Research Methods

an online non-credit course authorized by University of Amsterdam and offered
through Coursera

Signature Removed

Dir. Gerben Moerman

Faculty of Social and Behavioural Sciences

Department of Socialogy

Program Group: Political Sociology: Power, Flace and Difference
University of Amsterdam

COURSE
CERTIFICATE

Verify at coursera.org/verify/ESMVE;WKLWTXC

Coursera has confirmed the identity of this individual and
their participation in the course,
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Appendix 14: Demographics of focus group participants
Demographics:

Focus group number:

Participant:

1. Gender:

L] Male O Female

2. Age(inyears):

3. Total years of EMC experience:

4. Highest qualification:

5. Years post qualification (highest):

6. All other qualifications (Note year qualified)

O Basic Ambulance Assistant

O Emergency Ambulance Assistant

0 Emergency Care Technician

O Critical Care Assistant

[ National Diploma in Emergency Medical Care

Other:

7. Other provinces, district, or countries previously practised (excluding current):

8. Continuous Professional Development (CPD): Can you recall attending any recent CME
activity of pain, pain assessment and/or pain management? Can you provide any detail about

the educational activity?
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Appendix 15: Turnitin report

ORIGINALITY REFORT

38% 324 30« 114

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

FRIMARY SOURCES

www.researchsquare.com

Internet Source

O

E www.hindawi.com

Intemet Source

Qe

intiem.biomedcentral.com

Intemet Source

4

n Andrit Lourens, Romy Parker, Peter Hodkinson.
"Prehospital acute traumatic pain assessment
and management practices in the Western
Cape, South Africa: a retrospective review",
International Journal of Emergency Medicine,
2020

Publication

3%

Submitted to Polytechnic of Namibia
Student Paper

2%

bmcemergmed.biomedcentral.com

Internet Source

1%

Andrit Lourens, Peter Hodkinson, Romy Parker.

Bl
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