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Figure 1
Proportion of introduction, methods, results, and discussion (IMRAD) adoption in articles published in the British Medical Journal, JAMA, The
Lancet, and the New England Journal of Medicine, 1935–1985 (n 5 1,297)

interpreted, while the letter form disappeared [2].
Method description increasingly developed during the
second half of the nineteenth century [3], and an over-
all organization known as ‘‘theory—experiment—dis-
cussion’’ appeared [4, 5]. In the early twentieth cen-
tury, contemporary norms began to be standardized
with a decreasing use of the literary style. Gradually,
in the course of the twentieth century, the formal es-
tablished introduction, methods, results, and discus-
sion (IMRAD) structure was adopted [6].

However, neither the rate at which the use of this
format increased nor the point at which it became the
standard for today’s medical scientific writing is well
established. The main objective of this investigation is
to discover when this format was definitively adopted.
Also, to have a global idea of the articles published
during the studied period, articles written without the
IMRAD structure will be briefly described.

METHODS

In a cross-sectional study, the frequency of articles us-
ing the IMRAD structure was measured at 5-year in-
tervals, during the 50-year period from 1935 to 1985.
Data collection began at 1960, moving forward and
backward from that year until the frequency of IM-
RAD articles reached 100% and none respectively. A
sample of 1 in every 10 issues of 4 leading medical
journals in internal medicine was systematically se-
lected to evaluate the articles published in these years.
A total of 1,297 original articles—all those from each
selected issue—were examined: 341 from the British
Medical Journal, 328 from Journal of the American Medical
Association (JAMA), 401 from The Lancet, and 227 from
the New England Journal of Medicine. These journals
were chosen based on their similarities in target au-
dience, frequency, and lifespan. The journals had to be
currently published at the beginning of the 20th cen-

tury and show no interruptions during the studied pe-
riod.

The criteria used by the journal for an original ar-
ticle were accepted. Therefore, if an article was labeled
original by the journal, it was regarded as such, even
though nowadays it might not be considered so. An
article was considered to be written using the IMRAD
structure only when the headings ‘‘methods, results,
and discussion,’’ or synonyms for these headings,
were all included and clearly printed. The introduction
section had to be present but not necessarily accom-
panied by a heading. Articles that did not follow this
structure were considered non-IMRAD. They could be
generally grouped as: (1) continuous text, (2) articles
that used headings other than the IMRAD, (3) case
reports, and (4) articles that partially adopted the IM-
RAD structure.

One of the authors (Sollaci) collected the data. In a
randomly selected subsample of forty-eight articles,
the data collection was independently repeated after
six months. A high agreement was found (Kappa 5
0.95; CI 95%:0.88; 1.0).

RESULTS

The frequency of articles written using the IMRAD
structure increased over time. In 1935, no IMRAD ar-
ticle could be found. In 1950, the proportion of articles
presented in this modern form surpassed 10% in all
journals. Thereafter, a pronounced increase can be ob-
served until the 1970s, when it reached over 80%. Dur-
ing the first 20 years, from 1935 to 1955, the pace of
IMRAD increments was slow, from none to 20%. How-
ever, during the following 20 years, 1955 to 1975, the
frequency of these articles more than quadrupled (Fig-
ure 1).

All four journals presented a similar trend: the New
England Journal of Medicine fully adopted the structure
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Content　（内容） 

-不明瞭な部分はないか? 

-情報に誤りはないか?  

-無関係、不要な部分はないか? 

Structure and Coherence　（構成） 

-論理的に展開されているか?  

-論がよどみなく流れているか?  

Language （言語） 

-文法や語彙の誤りはないか（名詞の単複、スペル、単語の誤りな
ど）？!
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Student!textA(p.9)!

!Gene/c!engineering!is!used!for!a!wide!ranges!of!purpose,!

and!above!all,!gene/c!engineering!on!plants!is!operated!

widely.!Gene/c!engineering!is!a!field!of!science,!which!

changes!genes!by!adding!or!displacing!a!piece!of!DNA.!And!

it!is!oCen!applied!to!change!the!genes!to!make!the!genes!

stronger.!Genes!are!the!essen/al!and!fundamental!things!

which!make!human!body.!To!make!stable!supply!of!food!the!

genes!are!changed!into!stronger!to!resist!against!damage!

from!insects,!more!prolific,!capable!of!rising!in!poor!quality!

soil.!So,!it!is!controversial!because!the!longHterm!effect!of!

gene/cally!modified!food!on!human!body!and!environment!

is!unknown.!We!know!how!gene/cally!modified!food!will!

effect!us!in!the!end.!
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Gene/c!engineering!is!used!for!a!wide!

ranges!of!purpose,!and!above!all,!gene/c!

engineering!on!plants!is!operated!widely.!

Andac
but[�I
�DX�EC!

“a!wide!

ranges!”U
V�Fd
�?�FY
D�{!

�[]E[
�fHcZK
DCT`UX
�J
FV
\{!

Gene/c!engineering!is!used!for!a!wide!

ranges!of!purpose,!and!above!all,!gene/c!

engineering!on!plants!is!operated!widely.!

Gene/c!engineering!has!a!wide!range!of!

purposes,!but!above!all,!it!is!used!to!

improve!the!gene/c!makeHup!of!plants.!
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Gene/c!engineering!is!a!field!of!science,!

which!changes!genes!by!adding!or!

displacing!a!piece!of!DNA.!And!it!is!oCen!

applied!to!change!the!genes!to!make!the!

genes!stronger.!!

AndW�g�^d
[UV��O_Y
HURUL{!

the!genesUVz	
�fYDWDDC
2��\them[
]EI�DX�E!

Gene/c!engineering!is!a!field!of!science,!

which!changes!genes!by!adding!or!

displacing!a!piece!of!DNA.!And!it!is!oCen!

applied!to!change!the!genes!to!make!the!

genes!stronger.!!

Gene/c!engineering!is!a!field!of!science,!

which!changes!genes!by!adding!or!

displacing!a!piece!of!DNA,!and!it!is!oCen!

applied!to!change!the!genes!to!make!

them!stronger.!!
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Gene/c!engineering!is!a!field!of!science,!

which!changes!genes!by!adding!or!

displacing!a!piece!of!DNA,!and!it!is!oCen!

applied!to!change!the!genes!to!make!

them!stronger.!Genes!are!the!essen/al!

and!fundamental!things!which!make!

human!body.!!
MM\BPeVDdH
Y{��[�SUV\
O^Z�UVVBDJY
c� [�ZYT_

ECCC!

Gene/c!engineering!is!a!field!of!

science,!which!changes!genes!by!

adding!or!displacing!a!piece!of!DNA,!

and!it!is!oCen!applied!to!change!the!

genes!to!make!them!stronger.!Genes!

are!the!essen/al!and!fundamental!

things!which!make!human!body.!!
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!To!make!stable!supply!of!food!the!genes!

are!changed!into!stronger!to!resist!against!

damage!from!insects,!more!prolific,!

capable!of!rising!in!poor!quality!soil.!

!To!make!a!stable!supply!of!food!the!genes!

are!strengthened!to!be!more!resistant!

against!damage!from!insects,!to!be!more!

prolific,!and!to!be!capable!of!growing!in!

poor!quality!soil.!

So,!it!is!controversial!because!the!

longHterm!effect!of!gene/cally!

modified!food!on!human!body!and!

environment!is!unknown.!!

On!the!other!hand,!it!is!controversial!

because!the!longHterm!effects!of!

gene/cally!modified!food!on!the!

human!body!and!environment!are!

unknown.!!
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We!know!how!gene/cally!modified!

food!will!effect!us!in!the!end.!!
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We!know!how!gene/cally!modified!

food!will!effect!us!in!the!end.!!

Therefore,!we!cannot!know!how!

gene/cally!modified!food!will!affect!us!

in!the!end!!
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•  Gene/c!engineering!has!a!wide!range!of!purposes,!but!
above!all!it!is!used!to!improve!the!gene1c!make5up!of!
plants.!Gene/c!engineering!is!a!field!of!science,!which!
changes!genes!by!adding!or!displacing!a!piece!of!DNA,!and!
it!is!oCen!applied!to!change!the!genes!to!make!them!

stronger.!To!make!a!stable!supply!of!food,!the!genes!are!to!
strengthened!to!be!more!resistant!against!damage!from!

insects,!to!be!more!prolific!and!to!be!capable!of!growing!in!
poor!quality!soil.!On!the!other!hand,!gene1c!engineering!is!
controversial!because!the!long5term!effects!of!gene/cally!
modified!food!on!the!human!body!and!environment!are!
unknown.!Therefore,!we!cannot!know!how!gene/cally!
modified!food!will!affect!us!in!the!end.!
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Hypotheses�

•  The most difficult angle to read 
•  The difference between languages�

The effect of the line 
angle on readability�

METHOD OF READING TEXT�

UNReadability = Time to read�

Picture : Samples of Text Setting�
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Hypotheses�

•  The most difficult angle to read 
•  The difference between languages�

The effect of the line 
angle on readability�

METHOD OF READING TEXT�

UNReadability = Time to read�

Picture : Samples of Text Setting�
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– Results,
•  Overall,(I(found(that…(/(The(results(showed(that(….(/(My(
results(indicate(that(…,
•  Please(look(at(Table(1.(As(you(can(see…,
•  However,(,
•  This(could(be(because(of(/(This(might(be(due(to(

•  Generally,(these(results(show(that…,


