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Mr. Reynolds has a heart problem. An angiogram shows that (sya short section of one of the

main arteries supplying the left ventricle of his heart is narrowed, restricting blood flow to his
heart muscle. His doctor tells him that he is at serious risk of a heart attack. The doctor explains

that there are at least three techniques that could be used to restore blood flow to his heart: 1)

balloon angioplasty, 2) placement of a coronary artery stent, or 3) a coronary artery bypass graft
(CABG). Which would be best for Mr. Reynolds? (gyThey go over the options together, but to Mr.
Reynolds it seems like comparing apples to oranges, and he isn’t sure he understands. He leaves
the decision to his physician, whom he has known for 25 years. In the end the physician chooses
the technique that has worked best for his previous patients.

The body of medical literature is now so vast and expanding so rapidly that even the best
physicians can’t know it all. This is where a relatively new field of medical science called

- “Comparative Effectiveness Research” (CER) comes in. CER focuses solely on analyzing the
medical literature already available, in order to reach scientifically sound judgments about the
value (or lack of value) of specific medical tests, treatments, and disease prevention strategies. In
essence, CER seeks to determine the best practices in medicine based on our current knowledge.

Consider how CER might benefit Mr. Reynolds’ physician (and Mr. Reynolds, of course).
By reviewing CER data, Mr. Reynolds’ physician might learn that a stent is considered most
effective for a middle-aged white male, but that there’s an age-related tipping point; if the patient
is over 55, balloon angioplasty is the better option. (Hmmm, how old is Mr. Reynolds this year?)
CER might also be able to tell the physician whether the treatment of choice depends on the
severity of the narrowing — if the degree of narrowing of a coronary artery is greater than 80%,
for example, then the best option (again, for a middle-aged white male) would be a coronary
artery bypass graft rather than balloon angioplasty. (What is the degree of narrowing in Mr.
Reynolds, anyway?) Toss in other factors like gender, race, physical condition, body weight,
smoker-versus-nonsmoker, and you can begin to see the full power of CER. In theory, CER could
analyze multiple factors at once to (cyarrive at the best treatment option for patients who are
ydescribed by a particular combination of factors. Even the most experienced physicians don’t
carry that much information around in their heads!

Some politicians believe that little investment in CER now could pay for itself in reduced
health care expenditures in the future. To jump-start a national CER program, Congress passed the
“Comparative Effectiveness Research Act of 2009 and funded it with $1.1 billion as part of the
economic stimulus package. To keep the program free of bias, the prestigious Institute of
Medicine of the National Academies of Science was asked to (gycome up with a list of 100 top
priority topics for CER funding. Among the topics are comparisons of the most effective practices

to treat or prevent a number of cardiovascular diseases and risk factors, (mjincluding high blood
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pressure, coronary artery disease, heart failure, and abnormalities of heart electrical thythm. This
is not surprising, since cardiovascular diseases are the number one cause of death in the United
States (cancer is second).

CER could[ # ] a powerful tool for improving health care quality and lowering costs.
Nevertheless, the CER Act of 2009 has stirred strong feelings among physicians, patients,
politicians, and the health care industry because of the ways it could [ V) ] how medicine is
practiced. Physicians and patient advocacy groups worry that if “best practices” become defined
by CER, doctors and patients could beginto [ 9 ]therightto [ X ] decisions regarding
treatment options. They fear that health care decisions may be dictated primarily by bureaucrats
and insurance companies.

Michael D. Johnson, Huinan Biology: Concepts and Current Issues 6th ed., 2012
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The words used the most in everyday language are the ones evolving at the slowest rate, say
two new studies published in Nature.

In one paper, researchers at Harvard University focused on the evolution of English verb
conjugations over a 1,200-year period. In a separate study, a team at the University of Reading in
England reviewed cognates (similar sounding words in different languages for the same object or
meaning, such as “water” and the German “wasser”) to determine how all Indo-European tongues
progressed from a common ancestor that existed between 6,000 and 10,000 years ago.

“What our frequency effect allows us to do is identify... (ayultraconserved linguistic

elements,” says Mark Pagel, an evolutionary biology professor at Reading, about his research.
“Namely, they’re the words we use all the time.”

In their search for cognates, Pagel and his team examined some 200 words in 87
Indo-European languages, including those for “water,” “to die” and “where.” The number of
distinct classes of cognates for each word ranged from one (indicating all the words sound
similar) for frequently used concepts such as numbers [ 77 ] as many as 46 different basic
sounds to describe a single entity such as a bird. The word for the number three in all
Indo-European languages, for instance, is similar to the English version: from fres in Spanish
to drei in German to the Hindi theen. [ A ], the word for bird has several different sounds
associated with it like pajaro in Spanish and oiseau in French.

The researchers then narrowed their focus to the frequency of use of each of the words in just
four Indo-European languages—English, Spanish, Greek and Russian. Pagel says the team found
that they were used at similar rates across the board even if the words with the same meaning
were not cognates. “The high frequency words in Spanish are the same as the high frequency
English,” he says. “That indicated that we could come up with a kind of Indo-European frequency
of use.”

By combining their data, the researchers determined that it would take as little as 750 years
toreplace [ & ] words and up to 10,000 years for new words to evolve in place of [ ¥V ]
ones.

The Harvard researchers specifically studied the roots of English, tracing verb conjugations
in the language from the time of Beowulf 1,200 years ago through Shakespeare in the 16th century
to its current form. Over the years, several past tense forms of verbs have died out in English and
now only one persists as a rule: adding “-ed” to the end of verbs. (Verbs that end in “-ed” in their
past tense form “regular verbs” in modern English.)

Researchers scoured grammatical texts dating back to the days of Old Bnglish, [ 7 1.
Among them: the still irregular “sing” / “sang,” “go” / “went” as well as the since-regularized

“smite” which once was “smote” in Old English but since has become “smited,” and “slink,”
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which is now “slinked” but 1,200 years ago was “slunk.” They (g)located 177 verbs that were
irregular in Old English and 145 that were still irregular in Middle English; today, only 98 of the
177 verbs have not been “regularized.”

After calculating the frequency of use of each of the 177 irregular Old English verbs,
researchers determined that the words that evolved most quickly into regular conjugational forms
were used significantly less than those that went unchanged over time. In fact, their stafistical
analysis determined that given two verbs, if one was used 100 times [ 9 ] frequently than
the other, it would evolve 10 times faster than the verb employed [ X ] often. They predict
the next verb to fall into line will be “wed”, the past tense of which will regularize from “wed” to
“wedded.”

“By being more frequent, a verb is more (cystable,” says study co-author Erez Lieberman, a
graduate student in applied mathematics at Harvard University. He adds that both the Harvard and
Reading papers lay out a case for a version of natural selection that acts on linguistic evolution
and mirrors biological evolution. “Both studies,” he says, “illustrate this profound effect that
frequency has in the survival of a word.”

Partha Niyogi, author of the book The Computational Nature of Language Learning and
Evolution and a professor of computer science and statistics at the University of Chicago, says
these empirical findings are consistent with theoretical models on the lexical evolution.
“Languages are constantly changing,” he notes. “In biological evolution that fact has been given a
lot of attention, but the fact is that in languages this is happening all the time, as well. Darwin in
The Descent of Man commented that languages were evolving over time, and it was just like
speciation.”

http://www.scientificamerican.com/article.cfin?id=use-it-or-lose-it-why-lan
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(1) As aresult (2) For instance (3) In addition (4) In contrast
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(1) A team at Harvard University studied the evolution of English verb conjugations to clarify the

way in which all Indo-European tongues derived from a common ancestor.

(2) According to Pagel and his team, there are a lot of different basic sounds fo refer to bird

because we use them all the time to describe this single entity.

(3) Among the four Indo-European languages further studied, there is little difference in the

frequency of use of words for the same idea whether they are cognates or not.

(4) In modern English, the rule of adding “-ed” to the end of verbs to use them in the past tense has

~ been applied to 79 of the 177 irregular verbs in Old English.

(5) Frequency has a fatal effect in the survival of a word in linguistic evolution, but the two studies’

findings are contradictory to natural selection in biological evolution.
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The decision to study medicine at university should not be made without a great deal of
thought and research into the reality of life as a doctor. At the age of 17 it can be difficult fo know
(7w ) you want to go to university at all, let alone study for at Jeast 5 years. Your future
career ideas should be discussed with family and friends but the («: £ ) decision needs to
be an individual one. Those around you are likely to have differing views; parents and teachers
may feel that (77: m ) is a respected profession and possibly encourage you to take this
path but (3=:s ) doctors may try to dissuade you. Speak to as many students, doctors and
(#: 0 ) healthcare professionals as possible in order to gain as many opinions as possible.
Ask individuals to justify their reasoning (#: £ ) choosing medicine as a career and fo
explain why they would or would not recommend it; (%: w ) experiencing life as a doctor,
it is difficult to know what it will really be like. We all know friends (7 : w ) have avoided
medicine following their personal experience with one or both parents as doctors. In comparison
many students, after experiencing (771t ) own family life, do decide to follow in their

parents’ footsteps. Although relatively common, try not to be persuaded or coerced into studying

medicine by your family — it is YOUR decision and YOUR career for the (=t:r______ ) of your
life.

For older candidates, the decision is even more (%7: d____ ). A mature student needs to be
certain that the decision to study medicine is the right (32 0 ) as often there is more at

stake; each applicant will have their own personal circumstances but returning to student life may

involve leaving paid employment and moving a family around the country.

A. Blundell, R. Harrison and B. Turney, The Essential Guide to Becoming a Doctor, 3rd ed., 2011
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