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Abstract
Traditionally clinicians have been predominantly trained to examine and assess patients with a light skin tone, rather than

patients of all skin tones. This bias in healthcare training could be contributing to the known health inequalities which are

linked to a patient’s ethnicity. Clinical assessment should automatically be inclusive of all skin tones to detect critically

unwell patients early, but commonly used terminology suggests that paramedics may be trained to only look for paleness,

reddening, mottling, pink or blue skin as areas of concern, rather than for skin changes that apply to all. Delays in iden-

tifying unwell patients risk the postponement of appropriate treatment, affecting patient long-term outcomes. To address

this, paramedic education needs to advance forward using systematic key changes in the delivery of information, so that

students can learn to assess patients in a manner that is habitually inclusive. The aim of this article is to spotlight these

concerns, suggest modifications to clinical assessment and recommend changes to educational teaching philosophy.
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Introduction
Health inequalities exist in relation to ethnicity1,2 and there
is a growing awareness around the historic lack of inclusiv-
ity in healthcare education relating to a patient’s skin
tone.3–5 Whilst ethnicity does not necessarily determine
skin tone, it is possible that health inequalities could be
worsened if there is a lack of inclusive healthcare training
to recognise life-threatening illness in all skin tones at an
early stage. The recognition of a deteriorating patient is a
key role of paramedics, and a delay in this identification
will postpone critical interventions affecting patient out-
comes poorly. This is an area for future change, since
healthcare training is generally taught from the default per-
spective of a light skin tone,3–6 and it is probable that para-
medic students are not always taught inclusive assessment
skills. Using only one skin tone as a perspective to teach
from creates the potential for unconscious bias in clinical
assessment, and it introduces a lack of surety in managing
patients of all skin tones. Healthcare professionals have
lower levels of confidence in treating patients with dark

skin tones,7 and whilst the cause of health inequalities is
complex (e.g. socio-economic factors, environment and
deprivation8) honing the education of healthcare profes-
sionals is an opportunity to ameliorate this. Our article
aims to demonstrate the issues of unconscious clinical
bias, and how it is furthered by standard clinical termin-
ology. It offers recommendations on improvements
within paramedic education, with the purpose of promot-
ing an equitable inclusive clinical assessment approach
when assessing patients of different skin tones. As a
profession, our forthcoming practice could then impact
positively on reducing health inequalities.
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The unconscious bias of healthcare
Paramedic clinical education should already deliver infor-
mation on the risk factors for certain ethnicities and different
conditions, for example an increased risk of diabetes melli-
tus in patients from a South Asian group.9 But, inclusivity is
established in the nuances of the teaching delivery, as
demonstrated in 2021 by Oozageer Gunowa et al.10

Pressure injury teaching for nursing students across five
sites in the United Kingdomwas studied, finding ‘white nor-
mativity’ in lectures and ‘tokenism’. Of particular signifi-
cance, the study commented on how ‘the failure of
academics to meaningfully acknowledge differences in
skin tone cascaded down to students, who largely failed to
see or acknowledge the importance of these differences’.10

The omission left students not discerning a need for inclu-
sive clinical practice. Introducing slides at the end of a
lecture to demonstrate how a medical condition presents
in different skin tones could also be perceived as an after-
thought,10 and could perpetuate the unconscious (implicit)
bias held by many health professionals around a patients
race.11,12 A clinician may aim to counteract their personal
bias, but the distractions that can occur within a time pres-
sured, cognitively complex situation can overcome this
objective, leading to categorisations such as stereotyping.11

Assessment bias around skin tone may also partly stem from
medical literature and textbooks, with resources tending
toward pictures and wording to support assessing a patient
of light skin tone.3–5 Added to this, skills and simulation
training may have primarily included the use of manikins
which are meant to represent white skin.13 Together priori-
tisation (bias) of a light skin tone may affect decision
making14,15 and worsen health inequalities16 by creating
variability in expertise and clinical confidence, depending
on patient skin tone. Clinical confidence in assessing
patients of dark skin tones has been found to be low,7 but
increased confidence can be developed by acquiring rele-
vant clinical experience in practice. The level of confidence
depends on the geographical area the clinician works within
and the diversity of the patients encountered, but if a clin-
ician generally only encounters one skin tone in their prac-
tice, it may lower their confidence in managing all skin tones
further.7 If confidence is underpinned by a person’s self-
perceived knowledge,17 it indicates that day-to-day knowl-
edge of inclusive assessment skills is insufficient due to
inconsistencies in training. A quality improvement project
in Michigan18 highlighted the same issue, and successfully
demonstrated that improving the assessment for all skin
tones can be easily taught with a subsequent positive
impact on patient care. And whilst complex dermatological
conditions are not the first area of expertise for paramedics,
being able to rapidly identify significant changes to the skin
remains critically important. Consider life-threatening pre-
sentations involving rashes, changes to skin colour, inflam-
mation, bruising, trauma and more, and how the skin tone of

that patient may affect how rapidly a paramedic detects
these findings. If – as demonstrated – a light skin tone per-
spective has been a pervading systematic approach in teach-
ing and learning – then this ethnocentrism has historically
existed in our approach to healthcare and will poorly
affect patient care.19

The current inequities in clinical assessment
Ethnocentrism develops from how we each see the world –
our own lens – and we could assume (given the approaches
and terminology in healthcare) that the term ‘global major-
ity’ represents people of a light skin tone. But, ‘global
majority’ was first used by Rosemary Campbell-Stephens
in 2003, with the definition referring to ‘people who are
Black, Asian, Brown, dual-heritage, indigenous to the
global south, and or have been racialised as “ethnic
minorities”’.20 It emphasises how light skin perspectives
have been prioritised and links into health inequalities
which are well documented in relation to ethnicity.21 In
the United Kingdom the NHS Race and Health
Observatory (RHO) was set up in April 2021 in response
to the global narrative around racial discrimination in
health.22 The intersectionality within health inequalities
makes it complex to attribute the issue to any one
cause,1 but the terminology used in healthcare could be a
further strand within the wider concern of unconscious
clinical bias. The issue is indicated in the RHO review23

on using the tool APGAR24 (activity, pulse, grimace,
appearance, respiration) when assessing newborn infants.
The tool uses ‘pink’ and ‘blue’ as terminology to describe
the skin colour (appearance) of the newborn, but RHO
state this approach is ‘limited and not fit-for-purpose’ for
certain ethnicities.23 They also identify that detecting cyan-
osis and jaundice in newborn babies commonly relies on
techniques which relate to assessing infants of light skin
tones,23 rather than looking for skin changes that apply
to all skin tones. Every newborn will have an unknown
combination of melanin determining the infant’s individual
skin tone, but without clinical knowledge of how all skin
tones present in hypoxia, there may be delays to treatment
if the baby does not overtly present as ‘blue or pale’.

Another tool that uses terminology to describe the skin
colour of a patient in acute deterioration is the ABCDE
(airway, breathing, circulation, disability, exposure)
assessment. It is a widely used approach, designed to iden-
tify a deteriorating patient to enable early clinical interven-
tion.25 Historically though, this systematic framework has
included the use of terminology for examining patients of a
light skin tone, and anecdotally, clinical practice is reflect-
ive of this. For example, terms such as pale, pink, blue,
mottled or flushed are frequently applied, but a patient
with a dark skin tone may not present in this way. The
severity of mottled skin in septic shock can be scored to
provide predictions around survival26 but since mottling
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is not easily seen in dark skin tones it may not be identified,
particularly if only a rapid assessment of the skin is under-
taken. Assessing for specific skin changes, such as examin-
ing for pallor to the palmar creases (rather than a change in
facial colour) maybe more useful in providing tangible evi-
dence of patient deterioration.27 Examining the fingers
closely under good lighting (without fluorescence in the
bulb to create a blue tinge) should support detecting per-
ipheral cyanosis in all skin tones early,27–29 rather than
unknowingly delaying interventions until central cyanosis
appears. Relying on pulse oximetry to detect hypoxaemia
is insufficient, as in the United States, concerns have previ-
ously been raised on the efficacy of pulse oximetry for all
skin tones since 2020.30–32 By March 2024, an independ-
ent review set up by the UK government agreed that
pulse oximeters ‘overestimate true oxygen levels’ in
patients of a dark skin tone.33 Literature suggests that
pulse oximetry can overestimate to the extent of detecting
readings of around 92% to 96% whilst simultaneously
blood gases found readings of less than 88%.32

Discrepancies of this nature occur for patients of all skin
tones but are more profound and frequent in patients of a
dark skin tone.34 These inaccuracies are due to the
melanin content of the skin, with a higher level affecting
the near infra-red light which impacts accurate detection
of blood oxygenation levels.35 ‘Silent hypoxia’ (low
pulse oximetry readings with no obvious breathing diffi-
culties) were a feature of patients with the SARS-CoV-2
infection during the COVID-19 pandemic36 so there was
perhaps a reliance on pulse oximetry to aid clinical deci-
sion making. It would be impossible to know definitively
if the unreliability of pulse oximetry impacted on patient
outcomes, but it is known that certain ethnic groups –
Black, Caribbean, Black African, Bangladeshi and
Pakistani – had a higher mortality rate during the
COVID-19 pandemic in England, up until January
2022.37,38 This trend in mortality relating to certain
ethnic groups with dark skin tones was similar in the
United States39 and for Australia the highest rates of mor-
tality (2021–2022) were documented for those born in the
Middle East.40 Multifaceted reasons behind these statistics
are likely to exist, but the commonality suggests there is a
need for change. Pulse oximetry is only one factor during
patient assessment, but if other clinical signs are not easily
observed then there may be reliance on the readings rather
than considering the patient’s overall picture.

How we can improve inclusivity in clinical
assessment
The clinical decisions paramedics make in stressful situa-
tions are supported by experience and education, but the
speed of these decisions can also cause unconscious stereo-
typing and discrimination.41 For example, if prior learned

habits create the expectation that a rash is easily seen, a clin-
ician may only undertake a cursory assessment. But, rashes
can be difficult to detect in a dark skin tone especially in
incorrect lighting, so rashes, or inflammation, or bruising
can be potentially overlooked. Consider a study by
Sommers et al. in 200842 which examined women following
consensual sex to explore if the women’s skin tone affected
the detection of injury. The participants were assessed by
experienced forensic sexual assault examiners with findings
suggesting that there were three times as many injuries
found to the external genitalia in women with a light skin
tone, than with a dark skin tone. The authors concluded
that this was due to injuries not being detected by expert pro-
fessionals, rather than a woman with a dark skin tone devel-
oping less injury.42 It demonstrates how easy it might be to
overlook skin injury, but also how healthcare myths develop
that link to race, skin tone or ethnicity. Clinicians could
begin to believe that certain ethnic groups do not bruise
easily or do not feel pain in the same way as other
groups.43 It also demonstrates that a systematic inclusive
approach to skin examination is needed so that life-
threatening purpuric rashes, or hives in anaphylaxis are
immediately found and properly assessed.

The Wounds International consensus document28 pro-
duced in 2023 suggests that a good skin examination
requires the right lighting – daylight preferably, or a non-
fluorescent light if not – to look for all possible changes in
skin colour as these may be subtle. Erythema is caused by
an increased blood flow to an area, which would historically
suggest a clinician examines the patient for reddened or pink
skin. It is perhaps simpler to teach a student to examine the
patient closely for any areas of darkened skin (whether red,
pink, purple or maroon) which as a technique applies for all
skin tones. Teaching students to always gently palpate the
area to establish if there are unseen rashes, localised
changes in skin temperature or subtle oedema will also
lower the risk of missing changes to the skin too.
Understanding that stretched skin can become shinier, and
that moistening unbroken skin with tap water can help
examination should be part of the learning too. Part of an
ABCDE approach25 is to expose a patient at E, and to
examine their skin. If this is a superficial glance in poor
light, the subtle inflammation to an infected area, the rash
or the bruising might be missed without small significant
changes to examination technique.

Recommendations
Higher education providers have a responsibility to teach
contemporary clinical practice in line with the expectations
of future employers, regulatory and professional
bodies.44,45 To improve the inclusivity delivered in educa-
tion, the teaching needs to weave equity considerations
into sessions as an overall ethos, to avoid a system that
only highlights inequalities as an additional consideration.
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For an enhanced ethos to translate into teaching, a univer-
sity educational team could first review their teaching phil-
osophy. The process requires examination of the common
team pedagogical goals, how to achieve them in teaching
practice and also in each educator exploring their own
beliefs.46 It will improve teaching quality for the student,
and also increase the educator’s confidence, motivation
and competence due to the personal reflection required.47

Consider how to avoid stereotypes and tokenism within
teaching delivery; and instead promote self-criticality and
acknowledge where there may be implicit bias in teach-
ing.48 The aim is to align the teams core teaching princi-
ples, but it can be challenging to address a subject such
as skin tone. People may worry about causing offence48

but without open teaching conversations health inequalities
will continue. Schönwetter et al.46 might be one model to
consider using as part of a teaching teams philosophy
re-valuation process as it integrates goals, practice and
beliefs against another six criteria, such as the student-
teacher relationship expectations. This model is not
aimed at healthcare teaching specifically though, whereas
Yeom, Miller and Delp49 suggest an alternative simpler
model with a four-step approach developed for nursing
faculty. Simulation based education should seek to avoid
the overuse of tired cliches and non-inclusive terminology
(e.g. ‘a white, overweight 50-year-old male, who is pale
with crushing chest pain’) and offer a range of patient pre-
sentations which would all fit (in this example) under a pos-
sible acute coronary syndrome event. The increasing
availability of a range of medical manikins (e.g. https://sim-
bodies.com/) should support diverse scenarios without
stereotyping in relation to a patient’s fictional name,
gender, clothing, environment or skin tone. Challenging
myths, discussing risk factors relating to ethnicity or skin
tone, and altering clinical terminology will support inclusiv-
ity, but changes to frontline practice may take time as habits
in examination skills can be challenging to alter.50 The
COM-B model looks at methods to influence embedded

Behaviours, citing Capability, Opportunity and Motivation
as the three underpinning pillars.50 Students could
boost transformation as they would have the capability
(knowledge) and opportunity (in clinical placement) to
inspire motivation, and alter clinical behaviours in prac-
tice. But, a barrier consisting of the theory–practice
gap51,52 creates a challenge for students to innovate
change without the support of inclusive clinical guide-
line updates, such as those already demonstrated within
the UK’s Joint Royal Colleges Ambulance Liaison
Committee53 (JRCALC). Raising awareness of website
resources such as those seen in Table 1 may be helpful,
but clinical guidelines can provide the robust evidence-
based source to propel forward inclusive practice for all
clinical educators.

We have the opportunity to enhance patient care by edu-
cating paramedic students to take an inclusive approach to
clinical assessment as standard. Systematic changes to ter-
minology and teaching approach can be made after aligning
a core teaching philosophy, in order to improve the confi-
dence of students (and thus clinicians) when managing
patients of all skin tones. If we reflect that a paramedics
role is traditionally set in the environment of pre-hospital
emergency care, then the early identification of deteriorating
critically unwell patients is absolutely at the core of what we
do. We should be experts in this area.

Summary
Ethnocentrism from a light skin perspective has dominated
healthcare. Applying equity in all clinical examinations
should already be the norm, but unfortunately the evidence
suggests that the knowledge to undertake this is not yet
universally in place. Altering a teaching philosophy to
train students to take an inclusive approach as standard
and to be aware of the limitations of pulse oximetry, the mis-
direction of commonly used terminology and the risks of
only undertaking a cursory examination of the skin is

Table 1. Useful websites.

Resource Website Summary

British Association of

Dermatologists:

Skin of Colour in Dermatology Education – British

Association of Dermatologists (https://www.bad.org.

uk/education-training/skin-of-colour-in-dermatology-

education/)

Educational resources & descriptors

Skin Deep (Don’t Forget the

Bubbles)

https://dftbskindeep.com/ Photographs & guidance on paediatric

rashes & skin conditions in all skin

tones

DermNet https://dermnetnz.org/ Skin of colour (https://dermnetnz.

org/topics/skin-conditions-in-skin-of-colour)

Photographs & guidance on skin

conditions in all skin tones

Mind the Gap: A Handbook of

Clinical Signs in Black and

Brown Skin

https://www.blackandbrownskin.co.uk/mindthegap Handbook containing photographs to

support identifying clinical signs in

dark skin tones

288 Paramedicine 22(6)

https://www.bad.org.uk/education-training/skin-of-colour-in-dermatology-education/
https://www.bad.org.uk/education-training/skin-of-colour-in-dermatology-education/
https://www.bad.org.uk/education-training/skin-of-colour-in-dermatology-education/
https://dftbskindeep.com/
https://dftbskindeep.com/
https://dermnetnz.org/
https://dermnetnz.org/
https://dermnetnz.org/topics/skin-conditions-in-skin-of-colour
https://dermnetnz.org/topics/skin-conditions-in-skin-of-colour
https://www.blackandbrownskin.co.uk/mindthegap
https://www.blackandbrownskin.co.uk/mindthegap


important for change. Health inequalities are multi-layered
with many areas contributing, but one straightforward
future improvement is in promoting equity within clinical
assessments and making this standard.

Acknowledgements
The author would like to thank Joseph Copson and Hafsa
Mahumud.

Declaration of conflicting interests
The author declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding
The author received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD
Juliet Harrison https://orcid.org/0009-0000-6309-6511

References
1. Raleigh V. The health of people from ethnic minority groups

in England. London, UK: The Kings Fund. https://www.
kingsfund.org.uk/insight-and-analysis/long-reads/health-
people-ethnic-minority-groups-england (2023, accessed
14 September 2024).

2. National Centre for Health Statistics. Life expectancy at
birth, at age 65 and at age 75, by sex, race, and Hispanic
origin: United States. Selected years 1900–2018. https://
www.cdc.gov/nchs/hus/data-finder.htm?year=2019&table=
Table%20004 (2019, accessed 27 September 2024).

3. Massie JP, Cho DY, Kneib CJ, et al. A picture of modern
medicine: race and visual representation in medical literature.
J Natl Med Assoc 2021; 113: 88–94.

4. Louie P and Wilkes R. Representations of race and skin
tone in medical textbook imagery. Soc Sci Med 2018; 202:
38–42.

5. Lester J, Taylor S and Chren M. Under-representation of skin
of colour in dermatology images: not just an educational
issue. Br J Dermatol 2019; 180: 1521–1522.

6. Gavilanes JS. Diversity, equity and inclusion in simulation-
based education: experiences from multiple academic
health centers. Dissertation, Portland State University,
Oregon, US, 2024.

7. Harrison J. A scoping review exploring the confidence of
healthcare professionals in assessing all skin tones. Br
Paramed J. 2023; 8: 18–28.

8. Williams E, Buck D, Babalola G, et al. What are health
inequalities? London, UK: The Kings Fund. https://www.
kingsfund.org.uk/insight-and-analysis/long-reads/what-are-
health-inequalities (2022, accessed 10 September 2024).

9. Gujral UP, Pradeepa R, Weber MB, et al. Type 2 diabetes in
South Asians: similarities and differences with white
Caucasian and other populations. Ann N Y Acad Sci 2013;
1281: 51–63.

10. Oozageer Gunowa N, Hutchinson M, Brooke J, et al.
Pressure injuries and skin tone diversity in undergraduate

nurse education: qualitative perspectives from a mixed
methods study. J Adv Nurs 2021; 77: 4511–4524.

11. Meidert U, Dönnges G, Bucher T, et al. Unconscious bias
among health professionals: a scoping review. Int J
Environ Res Public Health 2023; 20: 6569.

12. Hall JW, Chapman MV, Lee KM, et al. Implicit racial/ethnic
bias among health care professionals and its influence on
health care outcomes: a systematic review. Am J Public
Health 2015; 105: e60–e76.

13. Foronda C, Prather SL, Baptiste D, et al. Underrepresentation
of racial diversity in simulation: an international study. Nurs
Educ Perspect 2020; 41: 152–156.

14. Marcelin JR, Siraj DS, Victor R, et al. The impact of uncon-
scious bias in healthcare: how to recognise it and mitigate it.
J Infect Dis 2019; 220: s62–s73.

15. Fitzgerald C and Hurst S. Implicit bias in healthcare profes-
sionals: a systematic review. BMC Med Ethics 2017; 18: 19.

16. Chen J, Khazanchi R, Bearman G, et al. 2021 Racial/ethnic
inequalities in healthcare-associated infections under the
shadow of structural racism: narrative review and call to
action Curr Infect Dis Rep; 23: 17.

17. Rotenstreich N. On confidence. Philosophy 1972; 47:
348–358.

18. Waidley M, Taylor N and Shever-Doletzky L. Detecting
early-stage pressure injury in patients with dark skin tones
using an enhanced physical assessment technique and
halogen lighting. J Wound Ostomy Continence Nurs 2024;
51: 26–31.

19. Andrews M. Cultural perspectives on nursing in the 21st
century. J Prof Nurs 1992; 8: 7–15.

20. Campbell-Stephens R. Global majority; decolonising the
language and reframing the conversation about race.
Leeds, UK: Leeds Beckett University. https://www.
leedsbeckett.ac.uk/-/media/files/schools/school-of-education/
final-leeds-beckett-1102-global-majority.pdf (2020, accessed
12 January 2024).

21. NHS Race and Health Observatory. Ethnic inequalities in
healthcare: a rapid evidence review. London, UK: NHS
Race and Health Observatory. https://www.nhsrho.org/
publications/ethnic-inequalities-in-healthcare-a-rapid-
evidence-review/ (2022, accessed 24 July 2024).

22. NHS Race and Health Observatory. Driving race equity in
health and care strategy 2021–2024. London, UK: NHS
Race and Health Observatory. https://www.nhsrho.org/
about-us/our-strategy/ (2021, accessed 24 July 2024).

23. NHS Race and Health Observatory. Review of neonatal
assessment and practice in black, Asian and minority
ethnic newborns: exploring the APGAR score, the detection
of cyanosis, and jaundice. London, UK: NHS Race and
Health Observatory. https://www.nhsrho.org/research/
review-of-neonatal-assessment-and-practice-in-black-asian-
and-minority-ethnic-newborns-exploring-the-apgar-score-
the-detection-of-cyanosis-and-jaundice/ (2023, accessed 14
September 2024).

24. Apgar V, Holaday DA, James LS, et al. Evaluation of the
newborn infant; second report. J Am Med Assoc 1958; 168:
1985–1988.

25. Resuscitation Council. The ABCDE approach. London, UK:
Resuscitation Council. https://www.resus.org.uk/library/
abcde-approach (2021, accessed 24 July 2024).

Harrison 289

https://orcid.org/0009-0000-6309-6511
https://orcid.org/0009-0000-6309-6511
https://www.kingsfund.org.uk/insight-and-analysis/long-reads/health-people-ethnic-minority-groups-england
https://www.kingsfund.org.uk/insight-and-analysis/long-reads/health-people-ethnic-minority-groups-england
https://www.kingsfund.org.uk/insight-and-analysis/long-reads/health-people-ethnic-minority-groups-england
https://www.kingsfund.org.uk/insight-and-analysis/long-reads/health-people-ethnic-minority-groups-england
https://www.kingsfund.org.uk/insight-and-analysis/long-reads/what-are-health-inequalities
https://www.kingsfund.org.uk/insight-and-analysis/long-reads/what-are-health-inequalities
https://www.kingsfund.org.uk/insight-and-analysis/long-reads/what-are-health-inequalities
https://www.kingsfund.org.uk/insight-and-analysis/long-reads/what-are-health-inequalities
https://www.leedsbeckett.ac.uk/-/media/files/schools/school-of-education/final-leeds-beckett-1102-global-majority.pdf
https://www.leedsbeckett.ac.uk/-/media/files/schools/school-of-education/final-leeds-beckett-1102-global-majority.pdf
https://www.leedsbeckett.ac.uk/-/media/files/schools/school-of-education/final-leeds-beckett-1102-global-majority.pdf
https://www.leedsbeckett.ac.uk/-/media/files/schools/school-of-education/final-leeds-beckett-1102-global-majority.pdf
https://www.nhsrho.org/publications/ethnic-inequalities-in-healthcare-a-rapid-evidence-review/
https://www.nhsrho.org/publications/ethnic-inequalities-in-healthcare-a-rapid-evidence-review/
https://www.nhsrho.org/publications/ethnic-inequalities-in-healthcare-a-rapid-evidence-review/
https://www.nhsrho.org/publications/ethnic-inequalities-in-healthcare-a-rapid-evidence-review/
https://www.nhsrho.org/about-us/our-strategy/
https://www.nhsrho.org/about-us/our-strategy/
https://www.nhsrho.org/about-us/our-strategy/
https://doi.org/London, UK: NHS Race and Health Observatory. https://www.nhsrho.org/research/review-of-neonatal-assessment-and-practice-in-black-asian-and-minority-ethnic-newborns-exploring-the-apgar-score-the-detection-of-cyanosis-and-jaundice/
https://doi.org/London, UK: NHS Race and Health Observatory. https://www.nhsrho.org/research/review-of-neonatal-assessment-and-practice-in-black-asian-and-minority-ethnic-newborns-exploring-the-apgar-score-the-detection-of-cyanosis-and-jaundice/
https://doi.org/London, UK: NHS Race and Health Observatory. https://www.nhsrho.org/research/review-of-neonatal-assessment-and-practice-in-black-asian-and-minority-ethnic-newborns-exploring-the-apgar-score-the-detection-of-cyanosis-and-jaundice/
https://doi.org/London, UK: NHS Race and Health Observatory. https://www.nhsrho.org/research/review-of-neonatal-assessment-and-practice-in-black-asian-and-minority-ethnic-newborns-exploring-the-apgar-score-the-detection-of-cyanosis-and-jaundice/
https://doi.org/London, UK: NHS Race and Health Observatory. https://www.nhsrho.org/research/review-of-neonatal-assessment-and-practice-in-black-asian-and-minority-ethnic-newborns-exploring-the-apgar-score-the-detection-of-cyanosis-and-jaundice/
https://doi.org/London, UK: NHS Race and Health Observatory. https://www.nhsrho.org/research/review-of-neonatal-assessment-and-practice-in-black-asian-and-minority-ethnic-newborns-exploring-the-apgar-score-the-detection-of-cyanosis-and-jaundice/
https://doi.org/London, UK: Resuscitation Council. https://www.resus.org.uk/library/abcde-approach
https://doi.org/London, UK: Resuscitation Council. https://www.resus.org.uk/library/abcde-approach
https://doi.org/London, UK: Resuscitation Council. https://www.resus.org.uk/library/abcde-approach
https://doi.org/London, UK: Resuscitation Council. https://www.resus.org.uk/library/abcde-approach


26. Ait-Oufella H, Lemoinne S, Boelle PY, et al. Mottling score
predicts survival in septic shock. Intensive Care Med 2011;
37: 801–807.

27. Mukwende M, Tamony P and Turner M. Mind the gap: a
handbook of clinical signs in Black and Brown skin. 1st ed.
London UK: St. George’s University of London. https://
www.blackandbrownskin.co.uk/mindthegap (2020, accessed
1 July 2024).

28. Dhoonmoon L, Nair HKR, Abbas Z, et al. International
Consensus Document: wound care and skin tone signs,
symptoms and terminology for all skin tones. London,
UK: Wounds International. https://woundsinternational.
com/consensus-documents/wound-care-and-skin-tone-signs-
symptoms-and-terminology-for-all-skin-tones/ (2023, accessed
30 June 2023).

29. Black J and Simende A. Ten top tips: assessing darkly pig-
mented skin. Wounds International 2020; 11: 8–11.

30. Aoki KC, Barrant M, Gai MJ, et al. Impacts of skin color and
hypoxaemia on noninvasive sssessment for peripheral bloods
oxygen saturation: a scoping review. Cureus 2023; 15: e46078.

31. US Food & Drug Administration Pulse Oximetry Accuracy
and Limitations: FDA Safety Communications https://public4.
pagefreezer.com/content/FDA/20-02-2024T15:13/https://
www.fda.gov/medical-devices/safety-communications/pulse-
oximeter-accuracy-and-limitations-fda-safety-communication
(2021, accessed December 2021)

32. Sjoding MW, Dickson RP, Iwashyna TJ, et al. Racial bias in
pulse oximetry measurement. N Engl J Med 2020; 383:
2477–2478.

33. UK Government. Equity in medical devices: independent
review 2023. London: UK Government. https://assets.
publishing.service.gov.uk/media/65e89f255b65240011f21b03/
equity-in-medical-devices-independent-review-report-print-
ready.pdf (2024, accessed 22 July 2024).

34. Shi C, Goodall M, Dumville J, et al. The accuracy of pulse
oximetry in measuring oxygen saturation by levels of skin
pigmentation: a systematic review and meta-analysis. BMC
Med 2022; 20: 267.

35. Matas A, Sowa MG, Taylor G, et al. Melanin as a confound-
ing factor in near infrared spectroscopy of skin. Vib Spectrosc
2002; 28: 45–52.

36. Rahman A, Tabassum T, Araf Y, et al. Silent hypoxia in
COVID-19: pathomechanism and possible management
strategy. Mol Biol Rep. 2021; 48: 3863–3869.

37. Office of National Statistics. Updating ethnic contrasts in
deaths involving the coronavirus (COVID-19), England
and Wales: deaths occurring 2 March to 28 July 2020.
London, UK: Office of National Statistics. https://www.
ons.gov.uk/peoplepopulationandcommunity/birthsdeath
sandmarriages/deaths/articles/updatingethniccontrastsin
deathsinvolvingthecoronaviruscovid19englandandwales/
deathsoccurring2marchto28july2020 (2020, accessed 6th
April 2024).

38. Office of National Statistics. Updating ethnic contrasts in
deaths involving the coronavirus (COVID-19), England:
24 January 2020 to 23 November 2022. London, UK:
Office of National Statistics. https://www.ons.gov.uk/
peoplepopulationandcommunity/birthsdeathsandmarriages/
deaths/articles/updatingethniccontrastsindeathsinvolvingthe

coronaviruscovid19englandandwales/24january2020to23
november2022#main-points (2023, accessed 15 July 2024).

39. Rossen ML, et al. Trends in the distribution of COVID-19
deaths by age and race/ethnicity – United States April
4-December 2020. Ann Epidemiol. 2021; 62: 66–68.

40. Australian Bureau of Statistics. COVID-19 mortality in
Australia: deaths registered until January 2024.
Belconnen, Australia: Australian Bureau of Statistics. https://
www.abs.gov.au/articles/covid-19-mortality-australia-deaths-
registered-until-31-january-2024 (2024, accessed 27
September 2024).

41. Capsey M. Anti-discriminatory practice. In: Nixon V (ed.)
Professional practice in paramedic, emergency and urgent care.
Hoboken: John Wiley & Sons Incorporated, 2013, pp.154–158.

42. Sommers MS, Zink TM, Fargo JD, et al. Forensic sexual
assault examination and genital injury: is skin color a source
of health disparity? Am J Emerg Med 2008; 26: 857–866.

43. Ha CH and Park SH. Skin tone effects on others’ pain estima-
tion: moderation by a colour stereotype. Asian J Soc Psychol
2024; 27: 757–766.

44. Health and Care Professions Council. Standards relevant to edu-
cation and training. London, UK: Health and Care Professions
Council. https://www.hcpc-uk.org/standards/standards-relevant-
to-education-and-training/ (2017, accessed 10 December 2024).

45. College of Paramedics. Paramedic curriculum. London, UK:
College of Paramedics. https://collegeofparamedics.co.uk/
COP/Education/Developing_the_Profession/COP/Professional
Development/Developingtheprofession.aspx?hkey=f6b62497-
f445-4a49-8b53-55cc634e7fdb (2024, accessed 10 December
2024).

46. Schönwetter DJ, Sokal L, Friesen M, et al. Teaching philoso-
phies reconsidered: a conceptual model for the development
and evaluation for teaching philosophy statements. Int J Acad
Dev 2022; 7: 83–97.

47. Ruge G, Schönwetter DJ, McCormack C, et al. Teaching
philosophies revalued: beyond personal development to aca-
demic and institutional capacity building. Int J Acad Dev
2023; 28: 59–73.

48. Hall WJ. Recognizing stereotypes and their impact on
health: a transformative learning activity for undergraduate
health science students. Pedagogy Heal Promot 2024; 10:
98–104. 7p.

49. Yeom Y, Miller MA and Delp R. Constructing a teaching
philosophy: aligning beliefs, theories, and practice. Teach
Learn Nurs 2018; 13: 131–134.

50. Michie S, Van Stralen MM and West R. The behaviour
change wheel: a new method for characterising and designing
behaviour change interventions. Implement Sci 2011; 6: 42.

51. Greenway K, Butt G and Walthall H. What is a theory-
practice gap? An exploration of the concept. Nurs Educ
Practice 2019; 34: 1–6.

52. Michau R, Roberts S, Williams B, et al. An investigation of
theory-practice gap in undergraduate paramedic education.
BMC Med Educ 2009; 9: 23.

53. Joint Royal Colleges Ambulance Liaison Committee,
Association of Ambulance Chief Executives. JRCALC clin-
ical guidelines. Cited from: JRCALC iCPG (2017) (Version
Web 2.0.7) [Mobile application software]. Bridgwater, UK:
Class Publishing Ltd. (2022, accessed 22 July 2024).

290 Paramedicine 22(6)

https://www.blackandbrownskin.co.uk/mindthegap
https://www.blackandbrownskin.co.uk/mindthegap
https://www.blackandbrownskin.co.uk/mindthegap
https://woundsinternational.com/consensus-documents/wound-care-and-skin-tone-signs-symptoms-and-terminology-for-all-skin-tones/
https://woundsinternational.com/consensus-documents/wound-care-and-skin-tone-signs-symptoms-and-terminology-for-all-skin-tones/
https://woundsinternational.com/consensus-documents/wound-care-and-skin-tone-signs-symptoms-and-terminology-for-all-skin-tones/
https://woundsinternational.com/consensus-documents/wound-care-and-skin-tone-signs-symptoms-and-terminology-for-all-skin-tones/
https://public4.pagefreezer.com/content/FDA/20-02-2024T15:13/https://www.fda.gov/medical-devices/safety-communications/pulse-oximeter-accuracy-and-limitations-fda-safety-communication
https://public4.pagefreezer.com/content/FDA/20-02-2024T15:13/https://www.fda.gov/medical-devices/safety-communications/pulse-oximeter-accuracy-and-limitations-fda-safety-communication
https://public4.pagefreezer.com/content/FDA/20-02-2024T15:13/https://www.fda.gov/medical-devices/safety-communications/pulse-oximeter-accuracy-and-limitations-fda-safety-communication
https://public4.pagefreezer.com/content/FDA/20-02-2024T15:13/https://www.fda.gov/medical-devices/safety-communications/pulse-oximeter-accuracy-and-limitations-fda-safety-communication
https://public4.pagefreezer.com/content/FDA/20-02-2024T15:13/https://www.fda.gov/medical-devices/safety-communications/pulse-oximeter-accuracy-and-limitations-fda-safety-communication
https://public4.pagefreezer.com/content/FDA/20-02-2024T15:13/https://www.fda.gov/medical-devices/safety-communications/pulse-oximeter-accuracy-and-limitations-fda-safety-communication
https://assets.publishing.service.gov.uk/media/65e89f255b65240011f21b03/equity-in-medical-devices-independent-review-report-print-ready.pdf
https://assets.publishing.service.gov.uk/media/65e89f255b65240011f21b03/equity-in-medical-devices-independent-review-report-print-ready.pdf
https://assets.publishing.service.gov.uk/media/65e89f255b65240011f21b03/equity-in-medical-devices-independent-review-report-print-ready.pdf
https://assets.publishing.service.gov.uk/media/65e89f255b65240011f21b03/equity-in-medical-devices-independent-review-report-print-ready.pdf
https://assets.publishing.service.gov.uk/media/65e89f255b65240011f21b03/equity-in-medical-devices-independent-review-report-print-ready.pdf
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/updatingethniccontrastsindeathsinvolvingthecoronaviruscovid19englandandwales/deathsoccurring2marchto28july2020
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/updatingethniccontrastsindeathsinvolvingthecoronaviruscovid19englandandwales/deathsoccurring2marchto28july2020
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/updatingethniccontrastsindeathsinvolvingthecoronaviruscovid19englandandwales/deathsoccurring2marchto28july2020
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/updatingethniccontrastsindeathsinvolvingthecoronaviruscovid19englandandwales/deathsoccurring2marchto28july2020
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/updatingethniccontrastsindeathsinvolvingthecoronaviruscovid19englandandwales/deathsoccurring2marchto28july2020
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/updatingethniccontrastsindeathsinvolvingthecoronaviruscovid19englandandwales/deathsoccurring2marchto28july2020
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/updatingethniccontrastsindeathsinvolvingthecoronaviruscovid19englandandwales/24january2020to23november2022#main-points
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/updatingethniccontrastsindeathsinvolvingthecoronaviruscovid19englandandwales/24january2020to23november2022#main-points
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/updatingethniccontrastsindeathsinvolvingthecoronaviruscovid19englandandwales/24january2020to23november2022#main-points
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/updatingethniccontrastsindeathsinvolvingthecoronaviruscovid19englandandwales/24january2020to23november2022#main-points
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/updatingethniccontrastsindeathsinvolvingthecoronaviruscovid19englandandwales/24january2020to23november2022#main-points
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/updatingethniccontrastsindeathsinvolvingthecoronaviruscovid19englandandwales/24january2020to23november2022#main-points
https://www.abs.gov.au/articles/covid-19-mortality-australia-deaths-registered-until-31-january-2024
https://www.abs.gov.au/articles/covid-19-mortality-australia-deaths-registered-until-31-january-2024
https://www.abs.gov.au/articles/covid-19-mortality-australia-deaths-registered-until-31-january-2024
https://www.abs.gov.au/articles/covid-19-mortality-australia-deaths-registered-until-31-january-2024
https://www.hcpc-uk.org/standards/standards-relevant-to-education-and-training/
https://www.hcpc-uk.org/standards/standards-relevant-to-education-and-training/
https://www.hcpc-uk.org/standards/standards-relevant-to-education-and-training/
https://collegeofparamedics.co.uk/COP/Education/Developing_the_Profession/COP/ProfessionalDevelopment/Developingtheprofession.aspx?hkey=f6b62497-f445-4a49-8b53-55cc634e7fdb
https://collegeofparamedics.co.uk/COP/Education/Developing_the_Profession/COP/ProfessionalDevelopment/Developingtheprofession.aspx?hkey=f6b62497-f445-4a49-8b53-55cc634e7fdb
https://collegeofparamedics.co.uk/COP/Education/Developing_the_Profession/COP/ProfessionalDevelopment/Developingtheprofession.aspx?hkey=f6b62497-f445-4a49-8b53-55cc634e7fdb
https://collegeofparamedics.co.uk/COP/Education/Developing_the_Profession/COP/ProfessionalDevelopment/Developingtheprofession.aspx?hkey=f6b62497-f445-4a49-8b53-55cc634e7fdb
https://collegeofparamedics.co.uk/COP/Education/Developing_the_Profession/COP/ProfessionalDevelopment/Developingtheprofession.aspx?hkey=f6b62497-f445-4a49-8b53-55cc634e7fdb

	 Introduction
	 The unconscious bias of healthcare
	 The current inequities in clinical assessment
	 How we can improve inclusivity in clinical assessment

	 Recommendations
	 Summary
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


