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The analysis described in this paper forms part of a wider project being carried out in collaboration
with the medical faculty of Hiroshima University to develop an EMP (English for Medical Purposes) course
for third-year students. The course has evolved from an ongoing interplay between corpus analysis, word
lists, and materials development. Corpora have been built in parallel with the creation of teaching materials,
with insights and findings in both areas interacting with and informing each other. Materials have evolved
on the basis of an increasing understanding of the medical field and students’ needs, and a specialized word
list (the Medical Word List) has been created to aid students in their learning of medical terms (see Fraser,
Davies, and Tatsukawa, 2015, for an overview).

In background research interviews, senior members of the medical faculty placed a strong emphasis on
anatomy for students at the early stages of their studies, leading to the construction of a corpus based on
Gray s Anatomy for Students (2™ edition; 2009). This corpus has been used to identify the most frequently
occurring anatomy terms, and as a resource for creating and checking teaching materials (Fraser, Davies, &
Tatsukawa, 2014). The medical faculty also suggested that we focus on common diseases and symptoms,
and another well-established reference was chosen for subsequent analysis: Harrison s Principles of Internal
Medicine (18" edition; 2012).

As with the anatomy textbook analysis, we wanted to apply the corpus linguistic techniques and
methodology successfully used in the analysis of medical texts (e.g., Fraser, 2013; Wang, Liang & Ge, 2008;
Hsu, 2013) to a major medical textbook. Our aim in this article is two-fold: to create lists of the most useful
words in internal medicine based on their frequency and range of occurrence, and to highlight ways in which
the corpus findings are being used to inform the development of classroom materials that more accurately

reflect the ways in which medical English is actually used.

CREATING AN INTERNAL MEDICINE CORPUS

As mentioned above, the textbook selected was Harrison's Principles of Internal Medicine, a well-
established medical reference book, and a recommended text for our medical students. The print version of
the 18" edition of the book is split into two volumes, totalling 4,012 pages and consisting of the following

18 parts (see Figure 1). Each main part is further divided into several sections.
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Part 1:  General Considerations in Clinical Medicine
Part 2:  Cardinal Manifestations in Clinical Medicine
Part3:  Genes, the Environment, and Disease

Part4:  Regenerative Medicine

Part 5:  Aging

Part 6:  Nutrition and Weight Loss

Part 7:  Oncology and Hematology

Part 8:  Infectious Diseases

Part9:  Terrorism and Clinical Medicine

Part 10:  Disorders of the Cardiovascular System

Part 11: Disorders of the Respiratory System

Part 12:  Critical Care Medicine

Part 13:  Disorders of the Kidney and Urinary Tract
Part 14:  Disorders of the Gastrointestinal System

Part 15: Immune-Mediated, Inflammatory, and Rheumatologic Disorders
Part 16:  Endocrinology and Metabolism

Part 17: Neurologic Disorders

Part 18: Poisoning, Drug Overdose, and Envenomation

FIGURE 1. The Main Sections of Harrison’s Principles of Internal Medicine

The book was prepared for scanning using an electric paper cutter to remove the binding and separate
the pages. Individual pages were then fed automatically into a scanner and saved in digital (PDF) format.
Adobe Acrobat OCR recognition software was used to convert the PDF files into text format ready for editing

and corpus analysis. Separate files were created for each of the main 18 sections of the book.

ANALYZING THE CORPUS
Creating Frequency Lists

AntConc 3.4.3m (Anthony, 2014) was used to produce lists of the most frequent words and word
combinations, to determine the distribution (range) of these items across the different sections of the
textbook, and to create concordances to provide contextual information. The corpus consists of 2,634,103
words in total (tokens), and 53,851 word types. However, these numbers include abbreviations, symbols,
names, and proper nouns. Also, due to the sheer size of the corpus and the time-consuming nature of the
editing process, some work is still necessary to remove misspellings and other artefacts created by the

digitization process, which will have the effect of reducing the total number of word types.

The Most Important Medical Words (High Frequency and Range)

AntConc produced a list of all the words ranked according to their frequency of occurrence, together
with their range across the different sections of the book. The unit of counting was the individual word form,
as it was felt that the use of lemmas or word families could obscure the ways in which the words are used in
the text. Table 1 lists the 100 most frequent words, excluding articles, prepositions, pronouns, and the most
common conjunctions; all of these words are found in at least 16 of the 18 sections, and the vast majority
appear in all sections of the book. Appendix 1 shows the most frequent 500 words, including function words,

and again, most of these words occur in each section of the textbook.
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TABLE 1. Top 100 Words in the Internal Medicine Corpus (Frequency/Range)

PATIENTS
DISEASE
TREATMENT
ASSOCIATED
CELLS
THERAPY
RISK

CELL
CLINICAL
INFECTION
SYNDROME
COMMON
BLOOD
MG

OFTEN
ACUTE
CHRONIC
DIAGNOSIS
INCREASED
NORMAL
HIGH

SOME
SYMPTOMS
CAUSE
SEVERE
TABLE
LEVELS
RENAL
PAIN

USED
INCLUDE
USE
CANCER
ALL
BECAUSE
THERE
ONE
HOWEVER
DRUG
CASES

DUE

NO
DURING
ALTHOUGH
MANY
YEARS
INCLUDING
PRESENT
LIVER
ONLY

17102
10858
5931
5413
5204
5014
4982
4708
4671
3893
3805
3757
3721
3675
3629
3528
3480
3468
3428
3408
3365
3336
3168
3148
3106
3014
2938
2908
2897
2895
2882
2875
2867
2806
2767
2738
2727
2718
2702
2688
2675
2623
2571
2452
2449
2446
2443
2443
2432
2412

18
18
18
18
18
18
18
18
18
17
18
18
18
17
18
18
18
17
18
18
18
18
17
17
18
18
18
17
17
18
18
18
17
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
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51.
52

53

54.
55

56

57.
S8.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

FUNCTION
TYPE
BOTH
OCCUR
DISORDERS
LOW
THEY
INFECTIONS
THEIR

E.G.

INTO
SPECIFIC
THOSE
HEART

ET AL
FAILURE
PROTEIN
FACTORS
AGENTS
BONE
DOSE
DISEASES
EFFECTS
PRIMARY
WOMEN
WELL
DRUGS
AGE
STUDIES
SKIN
TUMOR
RESULT
IMPORTANT
TWO
PULMONARY
FIG.

LOSS
CARE
GENE
SERUM
EARLY
TISSUE
CAUSES
SMALL
RESPONSE
OCCURS
LESIONS
FIRST
RATE

100. CARDIAC

2411
2405
2389
2385
2376
2375
2353
2345
2342
2307
2289
2215
2201
2199
2185
2178
2159
2152
2119
2095
2073
2034
2034
2019
2003
2000
1992
1988
1988
1985
1984
1964
1961
1955
1953
1937
1929
1924
1924
1914
1909
1906
1905
1902
1881
1876
1859
1847
1823
1816

18
18
18
18
17
18
18
18
18
18
18
18
18
18
18
18
17
18
18
17
17
17
18
18
16
18
17
18
18
18
16
18
18
18
17
18
18
18
17
17
18
18
17
18
18
18
16
18
18
17



Categorizing the Words in the Lists

As we found with anatomy (Fraser et al., 2014), the most frequent words in the internal medicine
corpus will at least be recognizable to the layperson; they are not the overtly, or fully, technical words of
Greco-Latin origin that we might expect, with the possible exceptions of pulmonary, serum, lesions, and
renal. However, as Table 2 shows, a large number of these familiar words take on a technical meaning when
they combine with other words: examples are heart failure, blood pressure, central nervous system, and even
muscle weakness.

Many words can be considered to be “lay-technical” (Fraser, 2012): those terms which are obviously
technical, but whose basic meaning can, nonetheless, be understood by someone without specialist knowledge
in the field. Words of this type include disease, cells, heart, infection, syndrome, cancer, blood, diagnosis,
symptoms, drug, skin, lung, bone, and dose.

We also find “cryptotechnical” words (Fraser, 2012): everyday words which can be said to be “cryptic”
in that they have a technical sense which is likely to be obscure to a non-specialist. Examples from the word
list include risk, failure, agent, effect, response, acute, chronic, care, tissue, severe, disorders, primary, type,
function, rate, and pressure. Cryptotechnical words are important because of their potential for confusion;

many words only become “technicalized” when combined with other words to form multiword terms.

Multiword Terms

If multiword units occur with sufficiently high frequency in the corpus, then they should be treated in
the same way as single-word terms. They function in the same way, though they may consist of two or more
words (often noun-noun or adjective-noun combinations). In many cases they cannot be split, and have a
meaning that is often not discernable even if the individual words making up the unit are known: growth
factor and gram negative, for instance. However, we also find collocations which constitute a syntactic unit,
but are not “fixed” (e.g., liver transplantation can be replaced by transplantation of the liver, and blood flow
by flow of blood). Most combinations of this type are examples of nominalization, which allows the treatment
of processes as nouns (see, e.g., Halliday, 1985). According to Pueyo and Val (1996), nominalizations are
important in science because they enable complex phenomena to be treated in just a few words.

Table 2 shows the multiword technical terms which occur most frequently in the corpus. For all of
these combinations, regardless of how they are formed, or how fixed they might be, the inseparability of the
words making up the unit is apparent: it is the way in which these individual words interact that gives the

terms their meaning.

TABLE 2. Top 100 Multiword Terms in the Internal Medicine Corpus (Frequency/Range)

1. ETAL (2185/18) 10. SIDE EFFECTS (519/16)
2. BONE MARROW (623/15) 11. RENAL FAILURE (507/15)
3. BLOOD PRESSURE (580/16) 12. LIVER DISEASE (487/13)
4. RISK FACTORS (578/15) 13. VITAMIN D (435/12)
5. HEPATITIS B (564/11) 14. CLINICAL FEATURES (427/16)
6. TCELL (563/15) 15. HEALTH CARE (426/18)
7.  HEART DISEASE (547/16) 16. NERVOUS SYSTEM (405/17)
8. HEART FAILURE (547/14) 17. DIABETES MELLITUS (380/15)
9.  TCELLS (535/12) 18. PHYSICAL EXAMINATION (357/17)
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19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
S1.
52.
53.
54.
55.
56.
57.
58.
59.

AUTOSOMAL DOMINANT
BREAST CANCER
CLINICAL MANIFESTATIONS
GROWTH FACTOR

SPINAL CORD

CORONARY ARTERY
MYOCARDIAL INFARCTION
HEPATITIS C

BLOOD FLOW

CLINICAL TRIALS
DIFFERENTIAL DIAGNOSIS
ABDOMINAL PAIN

MM HG

LUNG CANCER
AUTOSOMAL RECESSIVE
MORTALITY RATE

LIFE THREATENING

GRAM NEGATIVE

STEM CELL

MORTALITY RATES

RENAL DISEASE

LYMPH NODES

FAMILY HISTORY
RADIATION THERAPY

HIV INFECTION

CENTRAL NERVOUS
CENTRAL NERVOUS SYSTEM
RENAL FUNCTION
CARDIOVASCULAR DISEASE
SMOOTH MUSCLE
CARDIAC OUTPUT
URINARY TRACT

TYPE DIABETES
EPITHELIAL CELLS

TYPE 1

DRUG INDUCED
ENDOTHELIAL CELLS
LIVER TRANSPLANTATION
RHEUMATOID ARTHRITIS
AMINO ACID

PULMONARY EDEMA

Correlating Noun Pairs

be labelled “correlating noun pairs”. Each unit consists of a pair of closely related medical terms that
frequently occur together. They include signs and symptoms, morbidity and mortality, head and neck,
nausea and vomiting, manifestations and presentation, and diagnosis and treatment. It is worth pointing out
to learners that these words often occur together to form a new term. Sometimes, as with signs and symptoms,

the words in the combination are so closely linked that their individual meanings have become almost

Among the multiword units shown in Appendix 2, we find an interesting category of terms that might

indistinguishable.

(352/12)
(352/10)
(346/16)
(338/16)
(338/13)
(330/15)
(328/16)
(319/10)
(315/14)
(315/17)
(315/14)
(308/14)
(306/12)
(295/14)
(281/11)
(276/15)
(261/15)
(250/12)
(250/11)
(248/17)
(247/13)
(242/13)
(240/13)
(238/11)
(231/13)
(229/18)
(226/17)
(224/13)
(223/14)
(219/15)
(215/12)
(213/14)
(207/12)
(202/12)
(202/13)
(201/14)
(201/14)
(196/12)
(196/11)
(195/13)
(189/13)

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
71.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

LUNG DISEASE

BACK PAIN

CLINICAL PRACTICE
LYMPH NODE

BETA BLOCKERS
GASTROINTESTINAL TRACT
PULMONARY HYPERTENSION
VITAMIN K

IMMUNE SYSTEM

ANTI INFLAMMATORY
ADVERSE EFFECTS
CHEST PAIN
CONNECTIVE TISSUE

IN VITRO

RISK FACTOR

INSULIN RESISTANCE
CONGESTIVE HEART
CLASS 1

CT SCAN

CONGESTIVE HEART FAILURE
PERIPHERAL BLOOD
SMALL BOWEL

AMINO ACIDS

HEART RATE

INFECTIOUS DISEASES
KIDNEY DISEASE
PROSTATE CANCER
TNF-A

END STAGE

ARTERY DISEASE

LUPUS ERYTHEMATOSUS
METASTATIC DISEASE
MUSCLE WEAKNESS
PHYSICAL ACTIVITY
GENE EXPRESSION
NECROSIS FACTOR
CLINICAL PRESENTATION
FIRST LINE

RENAL INSUFFICIENCY
MEDICAL THERAPY

100. TUMOR NECROSIS

— 113 —

(186/12)
(185/11)
(185/14)
(183/11)
(182/11)
(182/17)
(181/11)
(181/11)
(180/14)
(178/16)
(177/13)
(174/13)
(174/14)
(173/14)
(173/14)
(170/12)
(169/14)
(167/11)
(166/13)
(165/14)
(161/14)
(161/12)
(158/15)
(158/10)
(158/14)
(158/10)
(157/11)
(157/12)
(155/13)
(154/12)
(152/11)
(150/11)
(148/11)
(147/12)
(146/13)
(146/13)
(145/14)
(145/13)
(145/14)
(144/13)
(144/13)



Text-structuring Phrases

Many three- or four-word items are expressions that can be understood as having a role in structuring
the discourse of the text. Table 3 shows the most frequently occurring discourse-structuring expressions.
Most of these can be thought of in terms of Lewis’ (1993) lexical chunks or Nattinger and DeCarrico’s
(1992) lexical phrases: prefabricated language units that can be used as wholes, rather than being composed
through the use of syntactic rules.

Some of these phrases will be found in a wide variety of academic texts: as well as, play a role, and on
the basis of, for instance. Other sequences are not perhaps so fixed, but the words they contain are so
commonly used together in academic writing that they probably will be stored in the mind in chunks:

examples are is thought to and have been described.

TABLE 3. Key Text-Structuring Collocations

as well as (the)

in the presence of
in the absence of
(is) the most common
(is) associated with
in addition to

a number of

a variety of

as a result (of)

is characterized by
in the setting of

in response to
based on (the)

at the time (of)

in contrast to

in some cases

on the basis of

the differential diagnosis (of)
the most important

has been reported

the extent of

as a consequence (of)

the most common cause (of)
the fact that

factors such as

is thought to

have been described

play a role (in)

(the) majority of patients

on the other hand

Another type of expression we are considering as belonging to this category has a rather different
function. We see multiword items such as in the presence of, in the absence of, and the differential diagnosis
of, which appear to be highly specific to the discipline. These are not really text-structuring expressions as
such, but they are found frequently in descriptions of clinical procedure or when making observations in
medicine. The importance of identifying this type of multiword item lies in the fact that although clearly
belonging to the domain, it will not necessarily be found in existing medical dictionaries or glossaries.

Appendix 2 shows that the modal verbs should, can, and may have an important role to play in the

discourse of medical texts. It is useful to know that these words occur frequently in the following expressions:

Should:
should be considered; should be performed, should be used; should be avoided
Can:
can be used; can lead to; can result in; can occur in
May:
may lead to; may be associated with;, may result in; may be present; may result from; may be necessary; may
contribute to; may present with; may be required; may be helpful
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The Importance of Field Knowledge

Our findings have implications for teachers as well as learners. It has often been stated that it is not the
job of the language teacher to teach technical language (e.g., Hutchison & Waters, 1987). However, other
writers, including Bell (1996), raise the importance of subject-content knowledge in the teaching of English
for Academic Purposes. In a similar vein, Davies, Fraser, and Tatsukawa (2016) posit that to teach medical
English effectively, it is necessary for the instructor to have sufficient “field competence”, or understanding
of the medical field. The linguistic competence resulting from a knowledge of the different categories of
words central to medical discourse, their characteristics, and their frequency and patterns of occurrence will

go a long way toward achieving this.

APPLYING THE FINDINGS TO MATERIALS DEVELOPMENT
Comparison of Units of Material with the Relevant Sections of Harrison’s

Each unit of the teaching materials has already been checked using the Gray s Anatomy corpus, leading
us to rewrite and amend the materials to include important positional terms such as inferior, superior,
anterior, and posterior, and to improve the discourse by using more appropriate terms and expressions
(Fraser et al., 2014). In a similar way, the Harrison's Principles of Internal Medicine corpus can also be used
as a resource in the creation and checking of materials. The textbook is divided into 18 sections, many of
which are broadly equivalent to the key medical areas identified by the medical faculty. Each unit of the
medical materials can be checked using the relevant section of Harrison'’s; for example, Part 10 (The
Cardiovascular System) can be used to review the Heart unit, and check for usage of terms as well as
important omissions. (See Davies et al., 2016, for examples of the materials.) Figure 2 shows the way in
which the different units can be monitored:

Unit of materials Section of Harrison’s

The Skeletal System N/A (check with Gray s Anatomy)

The Heart Part 10: Cardiovascular System

The Brain Part 17: Neurologic Disorders

The Digestive System Part 14: Gastrointestinal Tract

The Endocrine System Part 16: Endocrinology and Metabolism

The Pulmonary System Part 11: Disorders of the Respiratory System

The Urinary System Part 13: Disorders of the Kidney and Urinary Tract

FIGURE 2. Units of Materials and the Corresponding Sections of Harrison’s

Work has begun on modifying the Heart and Digestive System units, and in the following sections we
examine these units in some detail, making comparisons in terms of the frequently occurring lexical items

found in the relevant sections of the corpus.
The Heart Unit

The words below occur frequently in Part 10 of Harrison's (i.e., with a frequency of 100 or more), and

were all found in this unit of the materials:
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heart, disease, pressure, risk, blood, pulmonary, associated, myocardial, artery, arterial, clinical, acute,
severe, patient, symptoms, chronic, function, infarction, diagnosis, cardiovascular, angina, stenosis,

venous, ventricle, aorta, atrium

It was encouraging to discover that these important words had been incorporated into the materials.

A check could also be made to determine whether the words we considered to be key terms, and have
highlighted in the materials, are actually deserving of our attention. Each unit of the materials includes a
“word box” containing the most basic anatomical terms. The words in the Heart unit are shown below, and,

again reassuringly, all were found to occur frequently in the corpus, and in the Cardiovascular System section
particularly.

right ventricle  left atrium aorta  inferior vena cava  systemic circulation

tricuspid valve
superior vena cava

pulmonary vein
pulmonary artery

mitral valve

pulmonary valve

aortic valve

pulmonary circulation
right atrium
left ventricle

Also, in each unit students are given a word-matching task to introduce the key vocabulary (Figure 3):

Vocabulary
Match the words in the box with their definitions.

consume sternum
germ fatigue
fainting

sweating
edema
pounding

anxiety
angina pectoris
palpitation

obesity

1. the production of liquid (mainly water) on the skin to cool the body

2. the condition of being fat or overweight

12. the feeling of uneasiness or distress of the mind

FIGURE 3. Word-matching Task in the Heart Unit

Again, all of these terms occur in the medical corpus, although it is worth pointing out that some, including
consume, are found more frequently in other sections of the corpus, and that consumption is a more common
form than consume. Also, it should be noted that pounding is used far more often in the corpus to describe
a particular kind of headache than it is to refer to a rapidly beating heart.

A number of important words, however, are not found in the teaching materials, and these include cardiac,

coronary, hypertension, block, blocker(s), systolic, diastolic, failure, vascular, and fibrillation. Other words

— 116 —



appearing in the Cardiovascular System section of the corpus but not the materials are atrial, syndrome,
ischemia, tachycardia, coagulation, murmur, calcium, arrythmia, atherosclerosis, atherosclerotic, cholesterol,
and pulse.

The high-frequency two-word combinations in this section of the corpus that occur in the materials are:
associated with, heart disease, blood pressure, myocardial infarction, risk factors, aortic valve, mitral valve,
left ventricle, and right ventricle. As with single-word items, however, a number of high-frequency
combinations do not appear in the materials, including (congestive) heart failure, coronary artery, pulmonary
hypertension, beta blocker(s), blood flow, smooth muscle, SA (sinoatrial) node, cardiac output, atrial
fibrillation, arterial pressure, contribute to, and myocardial ischemia.

The following are particularly important words that are central to any description of the cardiovascular
system, and their omission needs to be addressed in our revision of the materials: cardiac, heart failure,
coronary artery, atrial fibrillation, SA node, tachycardia, hypertension, smooth muscle, beta blocker, systolic,
and diastolic. Some terms do not appear in the Heart unit, but are of less concern as they are covered

elsewhere in the materials: therapy, treatment, dysfunction, stroke, flow, and diabetes mellitus.

The Digestive System Unit
The following words occur frequently in the Gastrointestinal Tract section of the corpus, and are all

found in the medical materials:

gastric, bowel, intestinal, symptoms, associated, pain, diarrhea, bile, colon, ulcer, diagnosis, abdominal,

stool, intestine, severe, acid(s), absorption, cancer, pancreatic, esophagus, esophagitis, appendicitis, gut

A number of high frequency items, however, are not found:

esophogeal, therapy, treatment, obstruction, mucosal, CD, bleeding, chronic, risk, endoscopy, endoscopic,
colonic, colitis, GI, disorders, inflammatory, UC, mucosa, syndrome, celiac, bacterial, secretion, IBD,

gastrointestinal, anal, perforation, gastritis, sphincter

With regard to multiword units, only small intestine is found in the materials; the following terms are
all absent: abdominal pain, gastric acid, bowel disease, celiac disease, bile acids, small bowel, H. pylori,
inflammatory bowel disease, and irritable bowel syndrome.

Interestingly, whereas in the corpus we find pancreatic head and pancreatic tail, in the materials we
have pancreas (head) and pancreas (tail). Also, in this unit (and elsewhere in the materials), different forms
of certain words are found; for instance, the adjective inflammatory does not appear in the materials, whereas

the noun inflammation does. Findings such as these will be of great help in the fine-tuning of the materials.

The Pulmonary System and Urinary System Units
Space does not permit a detailed comparison of the treatment of the other systems in the materials with
the appropriate sections of Harrison s, but it is worth noting the following key terms which are missing in

each of the units:
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Pulmonary System:

COPD (chronic obstructive pulmonary disease), airway(s), pulmonary fibrosis, syndrome, pressure, gas,

interstitial, CF (cystic fibrosis), airflow obstruction, dyspnea, emphysema, transplantation, aspiration,

bronchitis

Urinary System:

glomerular, GFR (glomerular filtration rate), dialysis, failure and hypertension, calcium, infection,

interstitial, proximal tubule, distal tubule, potassium, reabsorption, channel, associated with, renal failure,

kidney disease, renal disease, urinary tract, renal function, interstitial nephritis, collecting duct, blood

pressure

Using the Corpus to Monitor the Materials: The Heart Unit

On the basis of the corpus findings, it has been possible to make the following amendments to the Heart

unit. Most of these changes are minor, but we feel that the resulting text is a more accurate reflection of the

ways in which medical conditions are actually described, and that it contains the most appropriate terminology

to use in these descriptions. In Figure 4 below, we see that the text can be revised relatively easily to include

a good proportion of the terms that have been identified as being important in cardiovascular medicine: S4

node, coronary artery, cardiac, flow, systole, diastole, hypertension, cholesterol, heart failure, stroke, atrial

fibrillation, contribute to, and pulse. The items contributed to and nausea and vomiting have also been

included to reflect their high frequency in the corpus

other units of teaching materials.

. This monitoring procedure is being repeated with the

Original Text

Revised Text

Anatomy section, heart diagram

No “SA node” in diagram
No “coronary artery” in diagram

“SA node” added to diagram
“coronary artery” added to diagram

Circulatory System passage
From it the blood passes into other arteries. ..

The blood returns to the heart through venules and
veins, entering the heart through the two venae cavae.

From it the blood flows into other arteries...

The blood returns to the heart through venules and
veins, entering the heart through the two venae cavae.
The contraction phase of the cardiac cycle is known as
systole, and the relaxation phase as diastole.

Cardiovascular Medicine passage
This was a major advance in the understanding of the

function of the heart and the movement of the blood.

This was a major advance in the understanding of
cardiac function and the flow of the blood.
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There are a number of ways in which the heart can
from problems, including the following:
myocardial infarction, endocarditis, chronic mitral

suffer

valve regurgitation, and aortic valve stenosis.

...sweating, nausea, vomiting, abnormal heartbeats,
and anxiety.

There are a number of risk factors associated with
myocardial infarction, the biggest being smoking,
obesity, and lack of exercise.

There are a number of ways in which the heart can
suffer from problems, including the following:
myocardial infarction, endocarditis, chronic mitral
valve regurgitation, and aortic valve stenosis.
Conditions such as kidney disease and diabetes can

also contribute to heart failure or stroke.

...sweating, nausea and vomiting, abnormal heartbeats
(atrial fibrillation), and anxiety.

There are a number of risk factors contributing to
myocardial infarction, the biggest being smoking,
obesity, lack of exercise, high blood cholesterol, and

hypertension.

Doctor-patient conversation
Doctor: I see. Have you noticed anything else?

Doctor: I see. Let me check your pulse. Have you

noticed anything else?

FIGURE 4. Examples of Changes Made to the Heart Unit

CONCLUSION

This paper has investigated some of the ways in which a corpus analysis of Harrison's Principles of
Internal Medicine is informing the development of teaching materials and word lists for use on a third-year
medical English course at a Japanese university.

Several units of material have already been developed, along with a course-specific word list. These
materials have been carefully constructed on the basis of feedback and advice from senior medical faculty
and students, aided by the authors’ experience in materials design. However, as teachers/applied linguists,
our knowledge of the medical field is limited; in the initial creation of medical discourse, there will, inevitably,
be important terms and text-structuring phrases which have been overlooked or used inappropriately. Corpus
analysis is making it possible to check for such omissions and discrepancies, allowing us to increase the
number of key terms embedded in each unit of the materials. We have also identified categories of regularly
occurring terms that can help us to interlink the different units.

Of course, it is not possible, or even desirable, to incorporate all potentially useful terms in a relatively
brief and necessarily concise unit of text. However, an effort should be made to include as many of the very
high frequency words and multiword units as possible, and this will be addressed in subsequent revisions of
the materials. Any terms with very high frequency and range which we are not able to write into the
materials should be considered for inclusion in the Medical Word List.
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APPENDIX 2. Top 300 Text Structuring Multiword Units in the Internal Medicine Corpus (Range>12)
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ABSTRACT

Applying Internal Medicine Corpus Analysis Findings to
the Development of Pedagogical Materials

Simon FRASER

Walter DAVIES

Keiso TATSUKAWA

Institute for Foreign Language Research and Education

Hiroshima University

This article investigates some of the ways in which a corpus analysis of Harrisons Principles of
Internal Medicine is informing the development of pedagogical materials for use on an EMP (English for
Medical Purposes) course at Hiroshima University. The course, designed for third-year students, has evolved
from an ongoing interaction between corpus analysis, word lists, and materials development. Corpora and
teaching materials have been built in parallel, with materials evolving on the basis of an increasing
understanding of the medical field and students’ needs. A specialized word list (the Medical Word List) has
been compiled to aid students in their learning of medical terms (Fraser, Davies, & Tatsukawa, 2015).

In background research interviews, senior members of the medical faculty placed a strong emphasis on
anatomy for students at the early stages of their studies, leading to the construction of a corpus based on
Gray s Anatomy for Students (2™ edition; 2009). This corpus has successfully been used to identify the most
frequently occurring anatomy terms, and as a resource for creating and checking teaching materials (Fraser,
Davies, & Tatsukawa, 2014). The medical faculty also suggested that we focus on common diseases and
symptoms, and another well-established reference was chosen for subsequent analysis: Harrison s Principles
of Internal Medicine (18" edition; 2012).

In this paper, we document the creation of lists of the most useful terms and expressions in internal
medicine based on their frequency of occurrence and range across the different sections of the textbook. We
also examine the characteristics of these items and the particular contexts in which they occur. Our findings
have implications for EMP materials development, and examples are given here of how the corpus is being
used to monitor and amend each unit of medical materials. In the initial creation of medical discourse,
important terms and text-structuring phrases will inevitably be overlooked or used inappropriately by
materials writers lacking expert knowledge of the field; corpus analysis is making it possible to check for
such omissions and discrepancies, allowing us to improve accuracy and increase the number of key terms

embedded in each unit of the materials.
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72 (Fraser, Davies, & Tatsukawa, 2014), & 512, [REEERMID S 13— R R Z OFEIRIC D H)T %2 &
ARETHDLEDRFEAED Y, 5% L5WD7DIFHIEOE N Harrisons Principles of Internal
Medicine # {]\56 2 & & L7z,

KT, IMBEBRHM CORHFPHICE DT, NWEHIET 2k b AR fifieR ) X
FEFRRT S, T2, MO0 - RBOKFEHPHBL L T WIURER EE2 R T 5, Z8% 8
L CEEEEHT OBMBARIC BT 2 REFE SN, MBELLIT— AP LD L ) ITEM %KL
=y MZBWTHWSHIBIE SN0 %2 BIRT 5. MIMOEFWHEE (KR LE) OTER (3
&) BT, EEOHEMPMEI T Thvwe, EELAGRERPERER 2 RE L2 )R
W)W 2 LT 5, TN, a—7S2A0H2 352 LIl8oT, 20X RRAELPA
—HEMHRL, HHOEMEZ LSS, oL =y MIHARALREEEEN O E R
FTENTREE D,
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