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ABSTRACT

Nurses have an ethical réspdnsibility to provide clients with
adeqdate knowledge to make informed decisions concerning hEa]th care
pragtices. The acquisﬁtion of knowledge however, depends on therabi1—
.ity of the rgcipient to understand the 1dfbrmation being communicafed.
Pamphlets are one method'by wh;ch health 1nformat1on is conveyed, but
if one defines the average reader as hav1ng a grade 8 reading ability,
the pamphlets must be prepared at a,grade 8 or lower 1eve& of read1ng
difficu1fy if they are to be understood by the public at large. The
present study i?VEStigated the grade IeveT'ofﬁreading difficulty (read-
ability) -of 50 health educ?tjonpahphlets} and identified the technical
language in the pamphlets aésociated with the difficulty. Dale-Chall
readabiiitx\agé1ysis indicated that nine of the gO pd%ph]ets had a
grede 8 or lower rehdabi]ity~1eve1. After-substitution of the diffi-
‘cu1t techgical termind1ogy, by synonymous terminology wh{ch wopld be
understood at a grade 8‘1eve1;-24 pf the revised pamphiets were read-
able at grade.8 or lower. The drob‘dﬁ‘mean readability scores between
original-and revised pamphlets was statistica]]y significant. Five
‘hundred thirty-two difficult technical words occurred one 'or more times
for a total.of 1642 occurrence§, The d1ff1cu1t techn1ca1 words recur-
ring across four or‘more.pamph1e;s made a stat1st1ca11y s1gn1fjcant.n
eontribuﬁfon to tde’ﬁigh readability levels. The readability 1eve]s'of‘

pamph1ets above and below grade eight were independenf of difficult

technical words which récurred -four or more times within a pamphlet.

iv
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CHAPTER I

INTRODUCTION

Statement of the Problem o -

The belief that health teaching is an 1nherent function of -
nurs1dg goes back to Florence Nightingale (1859/1980) who instructed
that the health of the nation depended upon womahk ind, that woten:
should be instructed in the art of hea]th, and that the person-to best
accomplish the instruction was the'nurse. Despite her conv1ct10n that
nurses ought to be teachers, shev]amgnted thét nursing does “11tt1;.“
‘omore tﬁan the administration of medicines and the application of
poultfces“ (p.‘d). By the early twentjefhlcentuny however, nurses were

receiving more formalized education than had previously been available

‘to them, and with this education, were able to offer more skii]ed and

-,

specialized services. In Canada, as elsewhere, efforts were made to

A4

regu]ate nursing practice and education, and,inx{908, the Canadian

Nurses' Association was formed (The Leaf and The Lamp, 1968).

Pellegrino and Thomasma (1981) demonstrate the extent of fhen1‘f
changés in nursing practice. When they qeséribe the changing relation-
ships which physicians ha;e with pptieqts, hospital and community, thé&
note that as th; ;dhcept of.a’hea1th care team has been expanded, "the
physician‘in the last decade has been éompe11ed to share authority ahdi

: funct1ons with other health care profess1ona1s (p. 161), intluding the

re11nqu1sh1ng of the educat1on and 1nstruct1on of the patient. The



nurse, as a member of that health care team haf, in 1arge partys assumed
the educationa]frple. The Ccnadian Nurses' Association has provided
‘the vehicle whereby nursing has evolved into an autonomous profession,
w?th established standards of practice (1980) and a Code of Ethics
7(1985), both of which recognize the responsibility of nurses to ensure .
that c1ients understand their health care management. This responsi—
bility is typ1f1ed in Standard III where it fis stated that the nurse
”determ1nes the c11ent S understanding of the helpfulness of the rela-
tionship.in terms.of»the hea1thfsery1ee being perceived as understand-
able, manageable and meéningfu]" (p. 11). The nursing profeseiqn now
*practices the health teaching advocated over 100 years ago by
Nightingalen ‘

| , In tinu this teaching respaonsibility, nlrses use many
audio-visualffaids, of which health education pamphlets are one of the
most commo The potential benefit of written educationa] material is
known since studies snow that adults do‘try to use pamph]ets to\learn
more about health - (Konhelm & Naiman, 1954 Morr1s, Maxis & Gordon

1977; Turner Irwin & Roy, 1981 Morris & 011ns, 1984). However, this

potential can be realized on]y if readers gan understand what they are

o,
e g

reading. T

Three facts indicate that readers'may ng}_understand»written
health epmmunicatians. The first relates to the Canadien‘Association
.« of Adult Education declaration tMat more than eight’years of schooling
is necessary for an adult to be functionally literate (Morr1son 1975),
~while the 1981 Canadian Census reveals that 20% of the populat1on over

15 years of age have less than a grade nine education, and are



<r:cherefo:E&b»;ob?b]y unab]e_tz;read, write and undgh
Teve]'needed to functi.on adequately in sociétyf, Secon'ww, an unknown
portioﬁ'of the adult popu]efioT,'who have‘db~1east avhigh school zduca_
»tion'are una&lzmto réadtwe11 enough to undefstandﬁsimple instructions
provided to them in health care clinics (Wingert, Grubbs & Friedman,
19§9; Doak & Doak,41980) | In a recent study, G1azer wa1dman Hall and
weiner,(l98§) showed that only 40% of 81 hosp1ta1 1n-pat1ents cquld -
read at a 6th’gfade level or hiuher; A]though they dﬁd“net’fepOrt the
educational ﬁttainment;of,the patiehts, it is probable'that at Teast
o SOme of these édu]ts had.combieted secoudary sehooTing Lastly, |
stud1es 1nd1cate that words associated with hea]th, and used 1n ‘discus-
. sions w1th c11ents about hea]th re]ated matters, are often not under-
'stpod by those c11gnts (Samora, Saunders & Larson, 1961" Boy]é, 1970'
Tring & HayesAllen 19735 Sme]tzer 'f980) when nurses use wrﬂtten
.mater1als as teach1ng A\Hs they must rea11ze that one or more of these
“reader 11£utat1ons m1ght Q&;ect theitqyprehens1b111ty of the material
for the Feader | '
o One factor 1nf1uenc1ng the comprehens1b111ty of wr1tten mater1;
als s the readab111ty of the mater1a1 1tse1f here defined as all of
-the phys1ca1 attr1butes of written material which make it d1ff1cu1t or, ;
easy for a,person to understand (Harr1son, 1980).1&An interest in the.
readability 6f:written meteriq1 dates backvto at Teast 900 A.D.°when
Ta]mudists were counting the words and ideas in the Torah tn orde: to
find out pr'mehy tiues each word ;ppéaﬁed, and how frequent1y each
.word appeared in an unusua] way (K]ére ‘1963) Although educators .

: cont1nue to study the . structure of written mater1a1, present know]edge

et
o



end techno]ogy now make it possible to use ‘an objective measure to/cal-
cu]ate a 1eve1 of d1ffgcu1ty of the material. Th1s 1eveﬂ of re%g1ng
d1ff1cu1ty, referred to as the readab111ty 1eve1 1nd1cates the/pre-
d1cted grade level of educat1on re?u1red by‘'a given reader tn order to
ﬁhderstand the material as written. ' ' | °

'If nursés ‘have-available to them, the results oﬁ/readabi1tty
analysis as an indication of the readability levels of/hea]th'educationgf
pamph]ets, they can‘predict rough]y how difficult part1cu1ar mater1a1s
will be for an intended reader to understand. Furthermore, if the
health-related words in the pamphlets raise the/readab1]1ty;1evels, and

hence make the pamphlets hard to understand, ;hen the nurse selecting

and/or prepartng informétiona] materials, wfﬁi know sich words should

"’ be avoided or given supp]ementary exp1anat1on It behooves nurses

therefore to concern themse]ves w1th the readab111ty levels of health

education pamph]ets, and the'contr1but1on of the hea]th‘re1ated vocabu- -

R

1ary to readab1]1ty of those pamph1ets, in order to ensure that clients

using the pamphlets in the hope/of making informed decisions about e,
B / : . ) ' i
" their own health care can, .in fact, do so. '
’ / L .
e - A
//
Purpose /

/
/

The”burposevof this study was to exami ne the cohtribution of

di fficul £ technical 1anguage to the readability of health education |
pamph1ets in use, apd thereby add to the genera1 body of know]edge con-
cern1ng the comprehensﬂb111ty, and therefore usefulness, of pamphlets
B

r all health professionais

as a means of educating the public of health matters. . The study was
deemed to have practical s1gn1f1cance

(1nc1ud1ng nurses) nurses who intend to supp]enent or reinforce their

" health teaching using written mater1a1 or who' must prepare or Judge



° 3

heaﬁth education,mater1a1s useful to the average persbn. The words.
”averade‘readen“, “technica] term1n01ogy“, and "difficult technical
E termino1ogy" as they were gsed throughout thettudy; were defined as
follows. ’

—as

The phrase “average?reader" as used in the,study meant one who

was ah1e to read and comprehend at an educational attainment'of grade

M
eight. “Techn1ca1 term1no1ogy was defined as words having the1r on1y

~

- meaning in the field of health, or hav1ng a specialized mean1ng when
-applied to the health field (Dale & Tyler, 1934), and "difficult tech-
nicaJ terminology" was technical termino]ogy‘which is incomprehensible
to the average reader. | |

) '

~.

P

This study Was based on a framework of read1ng comprehens1on

- a

Conceptual Franework

Thrée components compr1se the framework The f1rst component is the
attr1butes of the reader 7 These attributes are matJr1ty, cultural
influences,. 1nte111gence and read]ng sk111 The second component is
the response of the readerito the specific s1tuat1on 1nf1uenced by the
conceptua1 exper1ence anxwety and mot1vat1on of the 1nd1v1dua1 at the
time of read1ng the mater1a1 The 1ast component of the framework is
the readab111ty of the mater1a1 compr1sed of vocabulary, syntax and
1eg1b111ty of the mater1a1 The three components all interact to

‘ ”1nf1uence how, or if, the reagﬁv will comprehend written instruction.
Readability is the component of the framework upon which the present
study was focused, with singular emphas1s,p1aced on the vocabulary in.
the.materia].;yThe framework is pictorda1]y presented in Figure 1,
page 5. A brief discussion of the various aspects of reading compre-

hension willi serve to place the readability component in context.

P



Individual = ____

Attributes —{Maturity

' Cultural Learning
o Intelligence

Reader ' Readinmg Ability

Specific ~ ——| Conceptual Exper1ence Reading
Situational Anxiety ——> (Compre-.
Features Motivation ' hension
Vocabulary
Syntax
Legibility

Material —> Readability —

v

Figure 1. Framework of Reading Comprehension

' To ‘comprehend' material is "to understand or perceiye-the
meaning" of it (0xford, 1971). Huus (1971).suggests that the first
stagé,of understanding written material is a literary one, where the
reader views the work as a total unit and is able to paraphrase the
author s ideass The f1rst stage is followed by adprocess of 1nterpre-
) tation, where the reader is able to ‘deduce from the mater1a1, what the
‘general 1mp112at1ons are for thought and act1on, if the reader w1shes
to benefit from the 1nformat10n gained through reading. The th1rd5
stage, the assimilation of the material is the optimum stage, where the
reader is able to use the information gained through reading, to make
an informed"choice on behalf ofAselfvor-another, as to what, if any, a
course of action to take to promote the optimum state of health for
that individual. lbbviously, it is desirable to develop health educa-
tion pamph]ets,vfrom which the average reader can assimi1ate meaning,

thereby maximizing the opportunity in the material for knowing about,

and taking action with regard to matters pertaining'to health.



According to the framework, it can be seen that the reader
“brings to the read1ng the inherent personal qua11t1es of maturity
derived from experience which Oscar Wilde 1dent1f1ed as "a question of .
'J1nst1nct about 1ife" (Pearson, 1960); cultural behavior inf1uenc1ng the
'response of an individual with regard to the acceptance\and management
of health relaied situations; reading skill which m1ght be better or
worse than indicated by the number of years of educat1on of an indivi-
dua] and 1nte1ltgence, a factor which will in 1arge part, determine

the success of a person’in any approach to the management oﬂchea1th

- As we]l as the inherent characteristics of an individua], the,

-

individual's ability to under§tan6 written materials depends on partic- -

- o

~ular features re]evant to the Spec1f1c s1tuat1on. The first feature to

be descr1bed is anyth1ng in the situation which ca]]s up prev1ous con-

ceptual éxper1ence "A concept 1nv01ves a-response to the s1m11ar1t1esw

among a series of exper1ences and to the range of variations in such .

instances" (Amster -1965, p, 43), The conceptg\of childhood are

@

developed as the'child assigns meaning to words.aEEQ{iping familiar

~ objects or experiences. From the specific wo%dvmeaninggf\genera1iza-

!

tions are then made to other situations having similar characteFtstits,

.

with the result that words come to take on expanded meaning. Ultimate—"-

“ly, a personwcaﬁ\abstract the characteristics'of a new experience and
assign it meaning based on memory of simi]arAevents. It is at this
“stage thatwa concept has fonmed; It is not difficult to imagine how
confusion might arise for a reader of {nfenmationrre1ated.to health, if
that person has not had an Qpportunity through familiarity, to form

concepts about the material under study..



One example of -conceptual confusiop with health-reltted termin-

ology»described by Wilson and Hogan (1983)?‘15 associatgd with four

common meanings for the word "drink". . THE¥&.meanings are: "liquid for
. STl

)

swallowing"; "liquor"; "to take water"; and “to use alcohol". Hence

the warning "not to drink" while taking a med1cat1on mxght easily be
L3

. misinterpreted. Caron (cited in Knutson, 1965) also gave evidence that

readers can become confused by medically associated concepts {He

d1$covered that patients on a low sodium d1et .could" not find peanut
butter nftme index of a diet manual, because it was listed under
'Fats' - an association,,or’imb]ication for thought and action, which
they did not know. Fami]iarity'with concepts obvious]y may inf]uencé
the degree of Gomprehensjon attained by reading.’ rv
Another feature which will influence how a person responds to a
particu]ar sitdation, might be tne motivation of the reader to compre-

hend a health education pamphlet. For example, an individual might be

motivated to learn more about a health related subject because of an

interegt in the_subject, or a sense of responsibility to family members
to understand a condition. If anieagerness to learn is presentvin the
reader, there is more likely to be perseverance to continue reading
difficult material, despite an 1nab111ty to fully understand it (K]are ;
1976). A de-motivating effect m1ght also resuft whem an 1nd1v1duai is
faced with complex instructional materials (Redman$ 1980) .er has yb
desire to improve upon a current situation. ' ,’%fofilﬁ",]"
Similarly, according to Redman, the anxietyha:readen acéociates

with an event, can be sufficient to influence .a need to read and learn

as much as possible. Conversely thongh, anxietytleve1s caUsad“py'fear

~——
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of knowing the 'truth' about a conditioh, might\bécome 50 high in an
‘individua1, that any opportunity to }ea%n more ;pout the condition is
‘avdided, ‘ '

By contrast with the unique ;haracteristi s each person brings
to the reading of written material, the readabi]ft component of the
framework is based on factors which remain static, ‘nd are the same )
objective stimulus for all readers. The pomprehensién of educationaf
pamphlets‘by a reader will be 1nf1uenced‘By the material readability
factors of: vdcabu]ary,‘whetherﬁfami]iar; or unfami]{ar and
unexpiained;.the syntax, whetherlcohcise and c1eac, or structuré]]y
complex; and the phjsica] appearance (legibility) of the material,
whetHer.it contributes to, or interrupts the‘f1ow of reading. |

In summary, the components of the framework of reading compre-
hension comprising ﬁﬁe‘réader attributes,;ﬁituational«1nf1uences, and
readabiiity dépen¢ on: ctors,qithin the individual beyond individual
«contfol, such’as intellige cef factor; in the individual inside the
individual's power to control, such as the choice whetherth persist
with reading particu]ér material; and»factors outside the individual *
and ou;side'the individual's power to controf; such*as the physical”

" attributes of the material té be read.‘ It is apparent that each person
will interpret, and learn from written material to a differenf degree,
as a'function of such factors and their interaétion; ’

The readability of Ehe mateni;1 is one composite factbr.which
is odfside the individug]; and outside the}individual's power to con-

trol. Since?the focus of the present study was on the readability of

health education pamphlets, a discussion of two of the variables used



in readability analysis, followed by a descr1pt1on of the use of

e
LN

readability formulae, which are typ1ca11y used to measure readability
levels, is in order. "
Yocabulary and Syntéx Variables in Readability Analysis .

’ Chall (1958) suggests that the deve]opment of readability
formulde can be divided into three general periods of émphasis. The
?irse period from 1921 to 1928, emphasized tﬁg’determination of the
reading djfficu]ty of written material based on one variable, that of
vocabulary. During the‘second’period of 1928 to 1938, investigators "/
searched; for fac;ors other than vocabulary, which might be significant
predictors of the level of reading difficu]ty of written material. The
third perfod, beginning in 1935; marked the beginning of formu]a' |
deve]opment wusing the elements associated with the variables of-‘
vocabu]ary and syntax taken together. |

Currently most readability formu]ae rely on the assessment of

the two variables vocabu1ary and syntax. When these var1ab1es, within

‘U‘;

‘pa§kages of written materials, are ana1yzed the approx1mate grqdaﬂ -
level of reading ability required by a reader in order to understand o
the meaning being communicated, can be’ determ1ned with some degree of
success. Thus, if ‘a passage is scored as having a grade eight read-
ability level, those readers with a reading ability of grade eight or
above shou1d be able to understand it. Those with less than a grade
eight read1ng ability will probably find the material too d1ff1cu1t to
"understand To justify the use of vocabulary and syntax in-réadability
analysis, the purpose of the ear1y research was to determ1ne which

var1ab1es should be 1nc1uded in a readab111ty formula.



The orjginal studies designed to determine the variables for
inclusion in"a readability formula,. depended onﬂgbrrelations between
grade levels of readers successfully cohp]eting fests of comprehension
‘on selected passages of written material; and th; presence or absence
in the passages of the specific variab]es-being(studiéd. One reported
study of this kind was conducted by Dale and TyTer (1934). They
analyzed 74 hewspaper articles, each of which discussed health issues
and tonsisted of approximately 400 words. ~The criterion of comprehen-
sion used was a mu1tipie‘choice tesf, designed to identify the elements
in the articles which'tontributed to the d{fficu1ty a reader—had in
’undérstanding the materials. This test was administered to 60 adults.
~The final analysis of the elements identified as difficult for the
reader to understand, revealed a medium negative correlation (ré-.46)
held between test scores and the number of unique technical words in
the passage. Since Dale and Tyler used aS‘their‘definition of tech-
hﬁca1>wbrds, the same definition being used fn the present study, that
iSs words having théir only meaning in the field of hga1th, or having a
specialized meaning when applied to the health field, their results
provided early evidence that the health-related words in wkittenjmater-
ial are a source of difficulty for the.reader tryingvto Qnderstand the
bmateriai.‘ The next highest correlation'(r=-.37) held between the test
scores and the non-technical, hard-to-underStahﬁ words, defined.ﬁy Dale
and Tyler as words‘wﬂich did not appear on a list of words which were -
known to be understood by a clearly Specified group of readers. (Word
1ists'ére described in more detail on page 15). The third highest ) .

correlation (r=-.34) held between test scores and number of

{



prepositional phrases in a sentence. The results of‘Da1e and Tyler,
w?i]e valuable as an indicator of the role of vocabu]ary‘and syntax in
~ g readability analysis, also indicate that the technical language of
health presents a special difficu1ty for reader comprehension.
| Gray and Leary (1935) also studied the voéabulary andhsyntax
elements which 1nf1uqbce comprehens1b111ty Using samﬁ]es of ‘forty- -
eight passages of appiox1mate1y 100" words each, se]ected from books

magaz1nes and newspap“’s w1de1y read’ by adu]ts, Gray and Leary admin-

The test results enabled

N t et b f@uf{f\ers' comprehension test score results. The

of easy words (identifiéd:;s words which were familiar to adult
readers) (r=.51); number of words not known to 90% of those tested ‘

* (r=-.51); number of different hard words (identified és words which
were unfamiliar to adult readers) (r#- ..50); and average sentence length
in syllables (r=-.50). The Gray and Leary resﬁ]ts support the findings
of Dale and Tyler (1934), and Subsequent studies Qsing different popu-
lations haQe yielded simiiar results (Bormufh, 1966; Coleman, 1971),
Justifying the g%neral.conc1usion that elements associated with vocabu-

" lary and syntax do indeed influence reader comprehension, and are

Z\ therefofe.appropriate to include in a readability formula as predictors
of reader comprehensioﬁ.
Two factor analysis studies of the data of‘Gray and Leary were

conducted by Brinton and Danje1soh (1958) and Stolurow and,Newman

 (1959). The Brinton and Danielson factor ana1ysis reveé1ed that the

-



elements identified by Gréy and Leary, loaded on six factors. Of
these, Factor I dealt with words and was labelled a 'vocabu{ary
factor'. Elements dealing with syntax exhibited a high 1oadihg on
Factof I, called the 'sentenée factor'. ~These investigators did not
identify the other factors, nor repurt the portion of'variance
accounted for by each factor,.so pne'is unable to judge the
imincations of the findings. | o

However, the second study, that of Stolurow and Newmanj(1959),
found similar factor loadings. In their case, Factor I, labelled
'relative difficulty of words' accounted for 34% of the total variance,
and Factor I, ‘relative sentence difficulty', .for 20% of the tbté]
variance. No other factors accounted for more thann8.2%‘of the total
variance. With the 54% variance contributed by vocabulary and syntax
in the Stolurow and NeQman factor analysis, and the apparently high
percentage of variance contributed by these same two variables, as
jdentified by Brinton and Danielson, fu}ther support is proVided for
the inclusion of vocabulary and syntax in a readability formu1a,‘ |
designed to predict readér comprehension.

More recent studies which ha§e demonstrated support for use of
vocabulary and4syn{ax as indicators of readability 6f written material,
are those by Bormuth (1966) and Coleman (1971); Both of these investi-
gators were attempting tq identify vocaﬁd]ary and sentence elements
* which had not prevjousiy been included inlfeddability formulae.
Bormuth, ;tudying the relationship between 47 vocabu{ary and syntéx
elements and paséage readability levels, found tﬁat the highgst

corretation (r=.81) held between number of letters per 1ndepehdent



clause®and the reaaépility feve1 of a passage. Coleman, who studied 32
" elements and their relationship to passage readabidtty Tevels, demon-
stratgd that the highest correlation (r=.90) held between readability
1eve1s‘and each of two elements - the number of letters in thé passage
and the number 6f syllables in the passage., |

As in the factor analysis studies by Brinton and Danielson
(1958) and Stolurow and Newman (1959), factor analysis by Entin and
Klare (1978) of the vocabulary and syntax elements identified byA 
Bormuth (1966) and Coleman (1971) as indicators of readabi]itylof writ-
ten materia], éccountédgfor variances of 56.3% and 54.4% respectively.
These results contribute positively to the evidence~thaf vocabulary and
syntax can peﬂconsidered predictors of the comprehensibility of'wnitten
materia],”aga their use in a regdabi]ify formula is justified.

Factor 3na1y§is has been criticized because it involves a high-
er degree of subjectivity than is usually acceptable in a statistical
test (Polit & Hungler, 1983). However, in the thqﬁe_Factor aha]yses
studies reported above, although tﬁey were conduééed’independent1y, the
e]emeqﬁf‘associated with vocabulary aﬁd syntax were reVeq]éd as sub-
stantial predictors of‘bassage difficu]ty,_thds supporting the use of
!phese,two variables as‘components Bf a readability formula.

The two most frequent[i used measures of vocébu]ary difficulty :
are word length and word famgiférity. The'first qf theée, word length, .
is ;a1cu1ated by a simple count of such elements as total number of
sy1%ables, number of one syllable words or number of polysyllabic words

per 100 words. Use of word length measures has been supported by the

results of Bormuth (1966) who established a correlation coefficient of

\
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r=.63 to ﬁo1d between passage readability levels and the number of
syllables per word in the passages, and by Coleman (1971) who obtained
a correlation coefficient of r=-.88 between passage ?eadabi]fty levels
and number of one syllable words in the passages. |

On the other hand, word fam111ar1ty as a measure‘of vocabulary
difficulty, is usua]ly determ1ned using a word list (Chall, 1958). A
word 1ist is based on the premise ;hat words on the list w1]] be under-
stood by a specif{ed group of readeré, and words not on the list will
not be understood by those readers. While this seems to be an overly-
simplistic way éo determ1ne the read1ng difficulty of 2 passage,
research has demonstrated repeatedly that reader comprbhens1on of a
passage has a direct negative re]atipnship with the number of words in
thaE passage which are not on the particular wofd list under study.
For examb]e; Dale and Chall (1948) obtained a correlation coefficient
of r=.68 between grade levels of selected passages from seQéra] types
of materiél, and the number of words iﬁ the passages not on the Dale-
. Chall 1ist of 3000 fam111ar words. $im11ar1y, Bormuth (1966) obtained
a corré]at1on coeff1c1eﬁt of r=-. 68 between reader comprehens1on of
reading test passages, and the number of words in those passages not on
a Dale 1ist of 769 familiar words. 4 |

Current Tinguiétic research has expanded into study of many
more complex, vocabulary elements such as letter rédﬁndaﬁcy,.which is
the sequencéélof a pair of letters in g passage (Bormuté, 1966) .
However, even whenﬁthese elements are included in correlational siudies :
(Bormuth, 1966; Coleman, 1971), word familiarity and word length both
continue to yie]d_co?re]ations ranging as high as r=-.90 (éo]eman,.

5
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1971) with calculated readability of written material, indicating the

comprehensibi]ity of the métgrial.

The measure of syntax most often employed in readabiﬁity .
formulae, is oﬁé of sentence length. Flesch (1948) notes a correlation
coefficient df r=.52 holding between sentence lengths and the readabil-
1ty‘1evels)of passages. Bormuth (1966) had similar results to those of
Flesch, when he established that a,cor}elation coefficient of r=.58
held between readability levels of pa;sages, and theﬁnumber of words in
the séntences of the passage. Many writer; inc]udiﬁg von G]aéerfe]d '
(1970—71); Harber (1979) énd Irwin (1980) stresg that these’ correla-
tions might not accurate]}kreflect”the comprehensibility of sentences,
since some Ehort sentences can be hard to understand, and some_long
sentenceé can be easily understood. bne therefore needs further
justificqtion{fqr using a measure of sentence length in a re;dability
formila. -

It is the studies of Gray and Lleary (1935), Bormuth (1966) and
Coleman (1971) which demonstrate 1nt§rcorre1ations between more complex
syntactical'glemenfs and séntence length. “For instance, Gray and Leary
(1535) obtained an intercorrelation of -.77 between skntence Hength in
words and number of simple sentences. Bormuth (1966) showed an inter-
correlation of .77 to hold between number of words per sentence and
_ number of independent c]ézses in the sentence, andrColeman‘(1971) found
a correlation of'Q%GIto hold between the sentence length in words and
the number of prepositional phraseé in the sentence. Each of these

studies provides supportive evidence for the inclusion in a readability

formulag, of a measure of sentence length as an indicator of the



|

syntactica] difficulty of a passaée, in that simple sentences are

!

~regarded as easier to understand _than are sentences'which contain com-

,ptex elements such as 1ndependent c]auses and prepositional <hrases.

In a study aimed spec1f1ca11y at test1ng whether sentence
1ength is a valid measure of syntact1ca1 comp]ex1ty, Glazer (1974) used
the‘Bote] Dawk1ns, Granowsky Syntact1ca1 Comp]ex1ty Formu]a (1972) to
analyze the,passages_from 73 books. This formula ass1gns numer1ca]
values to the various e]ements of-a sentence, such as number of clauses

or number of édjectives. A measure of syntax is calculated from the

tally of a]l the va1%es. Glazer reported a corre]at1on coeff1c1ent of

r=.98 between sentence 1ength and syntact1ca1 comp1ex1ty% and demon-

strated that sentences were long because they conta1ned noun modifiers,

B

dependent -clauses, nomina]ized verbs,‘de]et1ons in co-ordinate clauses
- € .

and clauses used' as subjects; From these results, Glazer conc1uded_

" that longer sentences do typically contain more syntactically complex

elements. v
. » 's-

Co]eman (1962) Studied whether long sentences were difficulty
for readers to understand by testing reader comprehens1on of three
techn1ca] passages fromﬁa un1verswty textbook. The passages, each
having an average of 23 2 words 1n"ten sentences, were re-written twice
- once to a long sentence vers1on with Six sentences averag1ng 38.7
words, and once to a short sentence vers1on w1th 15 sentences averag1ngt
%, 4wWords. Ninety un1vers1ty students completed a test of comprehen-
sion of the passage mater1a1, afteraread1ng one of the three versions.
A s1gn1f1cant1y higher (p < 05) comprehens1on ‘rate was atta1ned by

those students read1ng the passage w1th the shortest sentences, when

o
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~.become longer, they have less.influence on comprehension. This is

P
A

[}

compared'with scores of those reading either of the other.two versions.
There was no significant difference between comprehension scores of ,
those reading the original compared with.the iong sentence version.
The conclusion one could draw from‘this study is that’short sentences

do contribute to increased comprehension of material,, but as sentences

pbésib1ypq§cause longer sentences do \t&nd to)be more complex as has
e . w0 ' : .

a]readyﬁhéen demonstrated (Gray and Leary, 1935%: Bormuth, 1966;
Coleman, 1971). ‘ '

; The results of the senfehce anaiyses"by Bormuth (1966) and
Coleman (i97l), where complex elements such as number of co-ordinate
c1auses; or numbek of words per'prepbsitfbna1 phrase were fncluded,
indicate that the simple ‘measure of sentence 1enéth showed a highly

correlated negative association with reader comprehension. Therefore, -

unless one is conducting complex<linguistic research, a measure of

J sentence length incorporated into a readability formula, is a valid and

. comprehensibility of written material, research was directed to

econoﬁica1 apﬁroach to.predicting the comprehensibility of the material

P

(Coleman, 197i);

K]are_(1963) noted that as the variables of vocabulary and

- syntax became\accepted,by'reading experts as valid indicators of the

developing a valid readability formula to measuré'the level of reading
difficulty of material using the measures of vocabulary and syntax. A

readability formula is a predictive device used to ascertain a quanti-

 tative, ijective estimate of the difficulty level of the weitten

material (Klare, 1963). The turning point in the research to find a

2
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formula dane in 1948 uith publication of two'formu1ae in particuiar,
the Da1e-Cna11 readability formu]a.(1§48), and the_F1esch Reading Ease
formula (1948). By71980, HarrisBP ;tated,that "the number of predic-"
tive readability formulae'now conétructed runs into'hundrede (p. 51).
0f 'the hundreds'_of formulae in use, fjve in particular were useduin
the british Schools Council reseagchyfnto readability of material at
a]fllevels of education (Lunzer and _Gardner, 1979). These five,
1nc1ud1ng the above-ment1oned Dale-Chall and F1esch formu]ae are now
used in much of the,readab111ty research 1nc1ud1ng research into the
readabi]ity of health education materials A brief de#2ription of the
f1ve presented in chronological order will serve to identify what one

should have in mind when looking for an adequate readab111ty formula.

‘Formula Measurement of Readability -

Of the five readability formu]aefuéeddin much of the current
readab111ty research, the first to be deve]oped was that of F1esch
(1948) F]esch reasoned that an 1mportant.factor contr1but1ng to
adults' d1ff1cu1ty in understand1ng written material was the abstract‘
~ 1anguage used. "He then established: that abstract words corre]ate

highly (r=.87) with the number of syllables in the word. He concluded
from this that “the number of sy]]ab1es in a passage would reflect the
abstractness of the words.in the passage, and would therefore 1nd1cate
the difficulty that an adu]t‘reader would have in understanding the
passage; Based dn this conctusion, Flesch dgve]oged a readability
formula which incorporates a measure'of the:vocabu1ary difficulty -

S 4 . .
through a count of the number of syllables in a passage,.and a measure



of the syntax difficulty of the passage through a count of the average

number of words per sentence. ' The resulting score after formula calcu-

. Tation is called the Reading Ease Score, -which can range from one to

100. A diffich1t passage yields a score of below 50, and easier pas-

sages yie]discbres from.51 upwards. For those occasions where a grade

;level is required, Flesch developed a conversion table whereby one can
determine an approximate grade level frof the Reading Ease score.

" Flesch provides little detail on ;he'establishment of grade level

equivalents, but does report that the gréde levels were derived from a

. comparison of grade levels of adu1tsQwho answered tests of édﬁprehen-

sion on current popular reading material, and the Flesch Reading Ease

scores of that material..’ The standard error, in grades, of the Flesch

Reading Ease.formula.is 0.85 (Powers, Sumner ard Kearl, 1958), indi-

cating that Reading Ease formula scores are within one grade of empiri-

cally determined passage difficulty. The stabi]ity and equiValent
reliability and the concurrent validity of the F]esch Reading Ease

formula have been demonstrated frequently (Klare, 1963), “and the

Reading Ease Score is easiTy calculated. This is the most widely used

of the readability formulae (Harrison, 1980).

The other readability fbr&u}ajdeve]oped in 1948 was that of
Dale and Chall. ‘Dale and Chall reasoneé thét;'since previoqs research
had showh a strong negative re]ationshib between reader comﬁrehension-
of written material, and the number of‘words in the material which were
@éﬁ on a specific word list (Dale and Tyler, 1934; Gray and Leary,
1935), it is'more rigorous to use a word list as a basis for readabil-—

ity analysis. This formula is based on a 1ist of 3000 words,
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identified as being 'familiar’ words, that is, words which were under-

stood by 80% of -fourth grade students given tests on their comprehen-

sion of the. mean1ngs of the words. (The tota1 number of students

tested is not reported.) The Dale-Chall readab111ty formuia 1ncorpor-
ates the measure of vocabulary difficulty level through the ca1cu1at1on
of’the percentage of words in d passage which are not on the Da]e Chall
Jist of 3000 fam111ar words, and the measure of the syntax d1ff1cu1ty
level through a count of the average number of words per sentence. If
; grade 1eve1 is requ1red Dale and-Cha11 did as F1esch had - done, and
provided a conversion table whereby a grade level can be determ1ned
from the Dale-Chall readab111ty sqore (The method by wh1ch Dale and
_Cha]\ established the grade 1eve1 equ1va1ents is descr1bed more fu]]y
‘on page 26.) The standard error of the Da]e Chal] readab1\1ty formula
is 0.77 (Powers et al., 1958),. s11ght1y 1ower than the F1esch formula,

~ indicating that the readabfl1ty'resu1ts based on th1siformu1a are, as
with the F1esch'formu1a2,witﬁdn one_grade of empirically determined
passade difficulty. Many experiments;have demonstrated the concurrent °
validity of the Da1e Chall formula, and these will be described more =,
fu11y on page 31. No stud1es however, have reported 1ts re11ab111ty
(Th1s weakness in the formula is discussed more fu11y on page 28.) The
Dale-Chall formula is 1ess widely used than the Flesch formu}a, andqthe
most frequent reason given for this;=fs=the time required to check for
the presence on the word 11st of each word in & passage On the other~
hand, the 11st of 3000 familiar words is he1pfu1 if one is wanting to

identify spec1f1c words wh1ch contr1bute to reader d1ff1cu1t In the

opinion of many reading experts, this formula is the best ava11ab1e if



bnenrequires,a readabf]ityé1eVe1 most c]ose1y_nnedicting the amount oty
d1ff1cu1ty a reader will have with written material (Klare, 1963;
G11111and 1972 K1are, 1676 Harr1son, 1980). o \

Another of the five formulae freqqent]y used in readability
research is the F0G fbnmu1a, developed by Gunning (1952). From his
perception it is less time demanding to count the number ef‘polysy]-
labic (three or more syllable) words in a passage than'tofcount the
:total number of syllables in a,passége, Gunning‘based'tne formula

~calculation on passages of 100 words, nhere tne average number of words -
in a sentenee is multiplied by the percentage of po]ysyl]abie words in. .
the passage; The instrument is p0pu1er with those who de;ire a quickly
ca]cu1ab1e'f0rmu1e for determining reedabi1jty of material. However,
Powers et al. (1958) identified a standard error, in grade;, of 9.90,
indicating that the FOG readability levels are just slightly within one
grade level 6f.empirica11y determined passage‘difficu1ty. Studies of
the concurrent va11d1ty of the formula show that the grade Tevels

| y1e1ded by the FOG formu]a are frequent]y higher than those yieided by
emp1r1ca11y determined methods (Pauk, 1969; Muir, 1974). It has been
speculated by readability experts'(K1are, 1963; Harrison, 1980) that

% this s due 'to the fact that the formula does not d1scr1m1nate between
words whlch are ‘hard to understand but have”on]y one or two syllables,

_-and those wh1ch~are easy to understand but are polysyllabic.

Another instrument'neriting discuXsion, the Fry Readebility
Graph (1968), as the name implies, is not fa formula. It is however,;a
device worth describing since it is used frequently in readability

research. The readability score is determined from a measure of
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vocabulary difficulty, based on the number’ of syllablés in a passage of

100 words, and syntax d1ff1cu1ty based on the average number of words
per sentence. These two po1nts are plotted on a graph and the read- .
ability level is read direét1y from the graph. The standard error of
the readability 1eve1s‘determined from the Fry graph is 0.89 (Klare,
1976) indicating that, as with the previously described formﬁ]ae, the
Fry readabi1ity levels are within one grade of empirically established
passage difficultx.. The graph has been shown to have a htgh degree of
concurrent validity (Fry, 1968;.Carver, 1974-75; Singer 1975) and it-is
easy to apply. Its major disad;antade is in the fact that readabi]ity
cannot be determ1ned unless one has a graph. |

The last of the five instruments requiring description is the
SMOG readability formula deve]oped by MtLaugh]in (1969). This, formula,
der1ved from trial® and error of measures in regression analysis,
requ1res s1mp]y that a count be made of the number of po1ysy1]ab1c
(three or more syllables) words occurring in 30 sentences The square
root is taken of the number of: polysyllabic words, and the resulting
number added to the constant which ‘was determ1ned in the regression

analysis - the number three. Although McLaugh11n states that the

ﬁformula has concurrent va11d1ty, there has been research wh1ch has

demonstrated readab111ty levels f]uctuat1ng w1de}y from empirically
determ1ned passage difficulty (Mu1r, 1974), and McLaughtin himself
adm1ts that the formula has a standard error in grades of 1.5, 1nd1cat-
ing that the readability 1eve1s ca1cu1ated w1th the SMOG formula might
be as much as one and a half grades different from empirically

established passage difficdity. Because it is easily and quickly ;



ca1cu1ated, the SMOG formula is used frequently by those doing research
with health education materials; However, it must be noted that,
un11ke most readab111ty formulae, which claim to yield a readability
Tevel whereby 76% of the mater1a1 will be understood by a reader, the
SMOG formula‘was developed on the basis of 100% comprehension by the
reader. Cohsequent]y, 1f'readahi1ity Tevels are calculated on one
passage uging several formulae, the SMOG readability levels tend to be
about two grades higher thanuthose'of the other formulae.

| As’ has been mentioned\\each of these five jnstruments has been’
USed-invana1yzing readabifity levels of health educationvmaterials.
Sohe, such as the FOGTand SMOé,'are easily used, but fail to detect if
a passage has short but hard to understand words. The standard error,
,—f1n grades, of the FOG and SMOG formulae is higher than it is with other
fﬁcommon1y used readability formu1ae thus reduc1ng the confidence one

mlght p1ace in these two formulae.

k 0f the other three instruments, tests have shown that a corre-‘

1affdn of r=. 88 he]d between the Fry results and the Flesch Read1ng
Ease scores (Pauk 1969); of r=.85 held between the Fry results and the
Da1e7Chal1'readab1]1ty scores (Pauk, 1969); and of r=.92 held between
the Flesch Readind Ease formula and Dale-Cha11 readability formula
(Klare, 1952) The choice from among the three'instrumenté depends on
. the speed with which one must conduct the readability analysis, and thee
particular information required from doing the analysis. The Fry graph
can be used‘quickly and with comparative ease. The Flesch Reading Ease
formula uses the same measures as the Fry,ghaph, bdt has a slightly

_ 1ower’standard error. While the Flesch formd]a‘is the most frequently

[ 4
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encountered Tnstruhent used in health carg research (Klare, 1963;
Gilliland, 1972; Harrison, 1980), one cou]d'use this formy]a or the Fry
graph Qith confidence when calculating the readabi]ity levels of writ-
ten materials. One could however, also use the DaleChall readabi]ity‘
formula wfth confidence, since thl& formula yields readability levels
closest to the empirica11y determined grade levels of readers able to
understand written maté?ial‘(Klare, 1963). Because the low standard
error for the formula (.77), and bec;use the DaleChall 1isg of 3000 |

24

familiar words prqvides a measure for detecting the technical vocabu-
1a;y in the pamphlets which woﬁ]d bebhaFd for the.ave;age pegson to
bundersténd, the Dale-Chall réadabi}itynfofmu1a was the instrument of
choice to be used in the present study.

In developing the Dale-Chall reqpabi1ity formu1a (1948), Dale
and Chaltl used'ﬁeading tésés fof whigh grade.levels were already avail-
able. 'They identified froqﬁﬁhese tests, the words which were not on
the Dale-Chall 1ist of 3000 familiar words, and determined that a
mpderate1y'high intercorrelation (r=.§§) held between fhé estab]ished
'grade levels of the paﬁsages and "words not on the list :of 3000
‘familiar words", They also determined that a mediﬁm 1ntercorre]atjon
(r=.46) held between the established grade levels of the passages and
"the average sentence length of the passage". Testing these ana other
cobmbinations of variables in a multiple regression equatﬁon; they
developed the final formula, 1nc3rpora£ing'the variance contributed by
the two aboVe-mentioned variables, and a_constént representing the
error variance of the equation. Rules for applying the formula, are to

be found in Appendix A, pége 116. The formula is:



"D/C score = (0.1579 x BUFW) + (0.0496 x WDS/SENT) + 3.6365

where: 0.1579 is the constant representing the variance attribut-
able to the unfamiliar words in a passage; '

3UFW is percentage of unfamiliar words in a passage;

0.0496 is the constant™representing the variance @ttrfbutab]e to
the average number of words per sentence in a passage;

WDS/SENT is the average number of wokds per sentenée in the
passage; - .

-and 3.6365 is thé constant representing the mean error variance. .

To test whether the'instrument was a va]fd measure of readabil-
ity for adult material, Dale and Cﬁa11vﬁssessed 55 passages from mater-
jals used fo teach about health. They obtained a correlation coeffi-
cient of r=.92 between the formula scores of the 55 passages and the
mean judgemehts-expressing the degree of difficulty of the passages, as
" made by the.educators who faught'from the materia], and a correlation
of .90 between the calculated readability scores and readers who could
co?rect]y answer 75% of questions abéut the material. In addition,
they obtained a correlation coefficient of r=.9d between the formula
scores calculated on 78 passages.from.foreign affairs articles and the
mean judgements expreSsing the degree of difficulty of the passages, as
~.made by social studies teéchers. | |

The last stage in formula development was that of setting a;
grade level equivalency for each.calcu1atéd formula score. To éétoh-
p11§h this, the grade levels of adults who had participated in the com-
prehension tests of the 55 passages were compared with the Dale-Chall
readability scores of the passages. These ba]é-Cha11;scores and the
grade 1eve1§Aof adults who could answer 75% of the questions based on

the passages correctly, are found in Figure 2, page 27. }



Dale-Chall Score ' : Grade Level

4.9 or lower ; 4 or lower

5.0 - 5.9 5-6

6.0 - 6.9 7-8

7.0 -7.9 ’ : 010

8.0 - 8.9 11 - 12

9.0 - 9.9 ' : ‘ 13 - 15 (college)

10 or higher 16 (college graduate)

Figure 2. Dale-Chall Readability Scores and Equivalent Readability
Grade Levels ’

Reliability and Validity of the Dale-Chall Formula
Two-aspects of réliabi]ity, the stability and equivalence of
the instrumenE; are of particular 1mporténce'in a readability formula.
The stability of any Eeadability formula’is dependent on the accuracy .
with which one researcher is able to -analyze over repeated measures the

elements associated with vocabulary and sentence length used in the

~particular formula, €lements such as the number of syllables in a

passage, number of words not on a word list, and the average number of
words per sentence. The equivalence of‘a readability formula is depen-
dent on how closely formula scores for the same sample of passages,
calculated by different raters, match. |

‘Inlthe case of the Dale-Chall formula, the stabf]ity relates
specifically to bbth the accuracy with which individual raters can
independently identify and céynt words in a passage,'which are not on
the Dale-Chall 1ist of 3000 familiar words, and the accuracy with which

raters can calculate the average® number of words per sentence in a
f

sample passage. The equivalence of the Dale-Chall formula depends on

~the ability of all raters to interpret and use in the same way, the

o e



criteria for calculating the percentage of unfamiliar words, and to
calculate the average number of words per sentence in a passage.

As was mentioned previously, no studies have been reportéd
which tested the stability or equivalence of the Dale-Chall readability
formula. Chall (1958) suggests-that, since the formula is ‘based on a
word 1ist, and is accompanied by clear and detailed instructions, the
following argument can be made to support the reliability of this
formula:

We can infer that the closer the formula is to structural aspett§
of writing, the greater the analyst reliability is likely to be.
. . . we would probably find high analyst reliability for those
formulas which are based on some word list. However, the analyst
reliability will also depend upon the clarity of the directions
regarding inflections, proper names, and other factors (p. 61).

This defence of the formula was repeated to the investigatbr by

Dr. Chall (personal communication, April, 1985), and apparently

e

researchers have been willing to assﬁﬁe»QgEP the'stabiiity and equiva-
lence of the instrument, based on such .inferences. However, thi§
assumption is not justifigb]e, since there 1is no aSs&(ance that the
rules for identifying and counting unfamiliar words. in a passage will
be interpreted‘the same by one analyst using the formula repeateq}y-on
. the same passage, or by more than one analyst scoring identical h
passages; The question as to the.degree of disagreement which might
occur remains:‘

| Similarly, it Seems to have been assumed by rese;;chers using
‘the Dale-Chall }eadability formula, that the calculation of the average
number of words per sentence would be determined acc@rate]y, by one

analyst using the formula repeatedly on the same pas%age, or by more
X .

-



than,one ana1yst.when scoring identical passages[ One might suggest
that the stabiiity of:the sentence length component of the Dale-Chall
formula can be defepded to, some degree on the basis thmt‘béing able to
do simple arithmetic is a common skill. However, sipce speed, a factog
known to influence the choice of formula, and monotony;tend to accom-
" pany simple tasks, the asSumﬁtion of, as opposed to the calculation of,
stability, is not justifiable. The results of Eng]and, Thomas and
Paterson (1953), who tested the”sggbilifj of the Flesch Reading Ease
formula are a case in point. These researchersquund that when one
analyst twice calculated F]eéch Reading Ease scores on 77 passages of
100 words each, the result was a reliability coefficient of r=.95
between first and second counting of the average number of words per
sentence. Since part of the calculation of the Dale-Chall readability
score is also based on the éverageAnumber of worés per sentence, some
might ‘argue that when using the Dale-Chall formula, one analyst would
probably be able to count accurately, and consistently from one
occasion to the next, the average number of words per sentence, but
there is no guarantee that this would be.'so. |

| Similarly, the equivalence of the Flesch Reading Ease formula,
was demonstrated by Hayes, Jenkins and Walker (1950)- and Englahd et al.
(1953), when correlation coefficients ranging from r5183 to r=.97
between pairs of analysts counting average number of words per sen%ence
when scoring identical passages. Again, some might a?gue that raters
would prdbab]y agreé on an average sentencehlength measure when using
the ‘Dale-Chall formu1a; but there is no guarantee of this. Others

would argue that inter-rater agreement that drops below r=.85 intro-

y
duces an unacceptable level of error for most purposes.

>



The form of validity requ*%ed to be established on readability
formulae andwhich 1nd1cates uhether a readability formula yie]ds’en
accurate measure d} tﬁ; ;eed1ng difficulty of a passage, is criterion-
related concurrent va]idity To establish ﬁhe concurrent validity of &
formula, 1t 1s necessary to demonstrate that the.elements being
measured by the formula, are factors significagtly influencing the .
readability level of the materie1, and hence in establishing whether or
.not the material will be‘comprehensib1e to the intended reader - in
this case, the average reader. For the Dale-Chall readability formula
specifically, if concurrent validity is established, indications would
be that the formula is measuring the unfam111ar words and the averhge
number of words per sentence in the mater1a1 and the readability
levels obtained from,a Dale-Chall readabi]ity score can be, therefore,
used to predict how cpmprehensibie_the material will be:for the average
reader. - A V | .

The evidence for the concurrent validity of the Dale-Chall
formula coées from crosszgalidation studies and experimental studies.
In cross-validation studies, either judges or eomprehension tests‘are
used to make predictions, from the simplicity or complexity of the
- words and the length of the sentences in a passage, as to the grade
level of readers who will understant the material. The predicteﬁ grade
levels become the cr1ter1a aga1nst which the Dale- Cha11 score converted
to grade 1eve1 from the same material are judged. Several studies have
been designed to corre]ate-the Dale-Chall readap111ty scores again§§;
either expert judgement or reader comprehension tests Examples of

) !
;these studies are those carrwed out by Chall and Dial (1948), lee apd



Belden (1966) and Jongsna (1972). Chall and Dial using ‘the formula

calculated Dale-Chall readab111ty scores for the scr1pts of nine news- “?:

casts.” Using tests of comprehens1on by 100 fikst. year un1vers1ty

students, of the newzfaet content, they obta1ned a correlation of

r=-.74 between the ca]cu1ated readab111ty scores and the comprehens1on

: scores In a study with a simifar des1gn Lee and Belden (1966)

»

obta1ned a correlation of r=-. 75 between the . Dale Chall readabitity
scores of e1ght un1vers1ty 1eve1 psycho1ogy textbooks, and[the response
of 396 university students to comprehens1on tests about the textbook

content. Jongsma (1972) us1ng cross validation between the formu1a

‘ ca1cu1ated Dale- Cha]] readab111ty scores of school Tibrary books and

the ‘mean Judgements of the sch001 Tibrarians of the grade level diffi-
cu1ty of the books, found a correlation of;r=.68 to hold between the

EQER
. e

two. These corre]etions suggest that the_grade Tevels calculated using
the Da]eChal] readabi]ity"formulé are oong}stent with those predicted:

by judges or with actual tests, and that*the formula therefore, yields
a valid fndication of thé“;npact of hard‘to understand words and number
of words per sentence on.the readab111ty level of a passage.

In exper1menta1 stud1es de51gned to estab11sh concurrent valid-

ity of a formula, the Da1e-Cha11 score of a passage is again correlated

against.the external criterion of reader comprehension of a passage.

In an experimental test, two or“more comparable groups of redders are

: g1ven d1fferent versions of the same mater1a1 prepared with varying

degrees of vocabulary and/or sentence d1ff1cu1ty The.concurrent
validity of the formu]a is presumed whenvawstatistica]]y significant
difference is demonstrated'between(groups of similar ability in the .

comprehension of the material.
- ) 5 Y



Two experimenta] studieé in particular have tested the concur-

rent‘va1id1ty of the Dale-Chall reqdabi]ityfformu1a. The earliest one
"of these, an-experimental study by Swanson and Fox. (1953), prepared two
| versions of a company neWépaper. The researchers do pot state precise
”Dale—Cha11 readability scores, but do report that one version was
prepared with a Dale-Chall readabi]ity grade 1eve1 of 7-8, and a second
vers1on was prepared with 4 Dale- Chall readability grade level of

11- 12 The two vers1ons d1ffered on a) number of sy]lab]es per 100 .
words, b) average length of sentences, c) the percentage of words not
on the Dale-Chall list qf 3000 fami]iar words, and d) the ratio of
_verbs to adjectives in the papers. ree judges determihe& that sub-

ject matter content of the two vers&s was the vsame. Befuore reading

one of the two versions of the paper, the 130 subJects answered a ten

1tem 1nformat1on test related to mater1a1 in the newspaper. The test
responses of the two groups did not differ s1gn1f1cant]y, 1ndicating

that all had about the same pre- -test know]edge of the newspaper con-

tent. The subJects were then given one of the two versions of the

paper to read, fo]]owed by a.test with the same ten quest1ons.v On g e
»second testing, thOSe assigned to read the easier version of the news-
paper iRcreased s1gn1f1cant1y in the total number of correct responses
to the test (p < .01) and the mean number of correct reSponses
: increased from 5.25 (SD 1.82) to 8.03.(SD 1.91). Those answering ques-
tions on the harder vers1on, did not show a statistitally s1gn1f1cant

; 1mprovement in correct responses. These f1nd1ngs prov1de ev1dence that
the Dale-Chall readabjlity formula does pred1ct changes in comprehen-
sibility eorrespond1ng to changes in vocabu]ary and syntax difficulty

a ® ¥

as used in the formula.



The other experimental study was cdnducted by Klare, Mabry and .
‘Gustafson (1955) who used a design similar tbrthat of Swanson and Fox
(1253), the results ofvwhich also supported'the concurrent validity of
ﬁhe Dale-Chall formula. This study involved use of three versions of a
1200 word Air Force study quide. As in the Swanson and Fox study,
these researchers do not report the Dale-Chall readability scores of.
the material. They do report that the or1g1na1 vers1on’of the gu1de
had a Dale-Chall readab1]1ty grade level of 11 to 12. An 'easy' ver-
sion was re- written to a Da]e-Lha11 readability grade level 7-8; and é
'hard' vers1on was re- wr1tten to i/Da1e -Chall Qeadab111ty level of col-
1ege graduate.’ The d1fferences between the vers1ohs wére in a) percen-
tage of frequshtly used’words, b) average sentenceklength, ¢) propor-
fion of abstract to concrete words, and d) the proportion of active to
passive sentence constructions. /A11 versions'were judged by content
egperts,:asvhaving the" meaning unchanged, and as including the same
technical terms. The subjeEt:, 989 Air Force inductees who were not
familiar with the material, answered a 50 quest1on multiple choice test
after read1ng er:her the 'easy', 'hard' or original versdon of the
book]et Those answering questions about the 'easy' version had a mean”
‘nuTher of 27 19 correct answers out of 50, those answer1ng questions
about the or1g1na1 version had a mean number of 24.69.correct answers
out of 50, and those answering quest1ons about the 'hard' version had a
mean number of 23.07 correct answers out of 50. Analysis of variance
of the meag number: of correct ahswers; indicated that a staéi§t1ca1]y'

éa51gn1f1cant difference (p < .01) he]d between the 'easy''and original

vers1ons, and a statistically significant d1fference (p < .001) held



between the 'easy' and ‘hard' versions. ‘As\with the Swanson and Fox
study, the resu]ts of Klare et a1; indicate that since the matéria]
.differed only in vocabu]any anq syntax factons, it is tike]y that the
Dale-Chall readability formula results predicted the differences in the
difficulty the readers would experience with each of tne three |
versions. | . ~

These two experimental studies with the Dale-Chall readability
formula indicate that if adgustments are made to the part1cu1ar vocabu-
lary and sentence var1ab1es of a passage, the formu]a Will detect the
changeséandﬁref1ect these cnanges in the‘Dale-ChaT1 scores. Further-
more, the cross-validation and expeninenta1 studies ta affirm tne

concurrent validity of the Dale-Chall formula, provide strong evidence

.that a calculated readability level of a-passage will be‘consistent “&l

with the relative comprehensibi]ity.t01the reader of that passage. T
k ~ The Da]e Chall readab111ty formula ga1ned acceptance by educa-
tors of many disciplines, who began us1ng the formu]a as a method of
~determining whether‘mater1a1 would be comprehens1b1e to an intended
“adult. audienc eported stud1es us1ng the formula include such
*?*d1verse top1cs as the readab1]1ty of: newspapers (Ra21k,‘1969), income
tgi 1nstruct1on (Pyrczak, 1976);,footnotes.to financia1 statements
(Worthington, 1977); goVernmentlbrqchures.kChrist and Pharr, 1980);
~insurance fonms (Tfapini and_Walms1ey; 1981); and health care researdh,

the area of interest relevant to this particular study.
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Health Education Readability Research

- | In health education, the Dale-Chall readab111ty formula has had
only limited use for the ana]ys1s of the readab111ty level of health

: educat1on pamph1ets. "The reason for this mnyfbe that it is a time (l
consuming device, Stud1es in thls area which have been reported, using
the Dale- Cha]] formula 1nc1ude those of Dale (cited in Dale and Hager,

3

- 1950), Thrush and Lanese (1962), and L?1chter, Nieman, Moore, Collins
and Rhodes (1981) Dale evé]uated many facfors contributing to the
comprehens1b111ty of teaching pamph]ets re]ated to tuberculosws. Al-
though the prec1se number {is not g1n;n, Dale and Hager note that "most"
of the pamph]ets were written at a grade 9 or hfgher level. Thrush and
Lanese chcentrated on studying the vocabu]ary'in 47 diabetic teaching
bamph]ets, but whj]e doing the study; established that 13 .0of 16 of the
pamphiets were written at a readability level of .grade 8 or higher.
Leichter et al. stlidied eight djabetfc teaching pamphlets, and gqund
that sfx of these pamph)ets were written with readability levels of
“gradé 8 or higher. In a survey of thé readability of family p]anning'
educational literature, prkinson (1983)Af0und Daie-Cha11 readability
levels higher'than grade 8, in 20 out of 27 pdmph]ets 1ntended for
adults. 1In each of these studies, most pamph1et§ won]d be too diffi-
cult for a reader who is able to read at a grade 8 level, to_'
. understand. ‘ i

A]though using different readability formulae from the Dale-
Chall readabi}it} formula, nther studies have a]so'renea1ed that the

readability levels of health education pamphlets are typica]iy higher

than a grade‘eighf level. .- The material found by these studies to be

A
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too difficult for the aVerage reader to understand have included those -
studiediby: Spadero (1980) who reports using the SMOG formu]a'tOves-
‘tablish readability levels on parent instructional -pamphlets, although
“the scores in the accomeahying tabie‘in the study reports Flesch Read-
ing Ease scores; Liquori (1979) who applied the Flesch fermu1a to study
packaged patient inserts frdm four medication packages; Kahn (1978) who
app11ed the Flesch formu]a to five pleces of drug abuse information;
Ley (1972) who applied the Flesch formula to_25 explanatory x-ray leaf-
« lets; Bakdash, Odman and Lange (1983) who applied a computer program
called the Minnesota Interactive Readability Program but did not iden-
tify what specific formulae were used. fhe readab11ity lTevels of a
cross-section of materials deSCribihg health care were studied by
Holcomb (1981)‘usihg the Flesch fdrmu]a oh%;S pamphiets, Vivian and
Robertson (1980) usfng the Fry, SMOG and FOG to study 44‘damph1ets;
Spadero,'Robinson_and Smrth (1980) who studied 111 pamphlets using the
Flesch Reading Ease formula, Doak and Doak (1980) who used the SMOG
formu]a to study 100 pamphlets, and Freimuth (1979),.who used’the SMOG
\\formula to study 20 pamphlets.
| In all.ofﬁthe studies of the readability of health education
pamph]ets, indications are that most pamphlets intended to teach about
health, would not be understood by the ‘average reader, and one can
conc1ude that the potent1a1 educational value of the material would not
- be realized by the dser. | )
A]though the consistently high readability levels of health

education pamph]ets has been demonstrated, and despite the research

which indicates that words related to health are often not understood



by the average person (Boyle, 1920; Tring'and Haxes-A]]en, 1973;
Sneltaer, 1980), there have been relatively few reports in the litera-
ture about the relationship of the comprehensibi]jty of health related
1iterature, to the technical terminology contained~therein. Dale and
Tyier (1934) demonstrated the frequency with which health-related
language appeared in popu]ar reading material dea]ing.with health
issues, when they comp11ed a list of 1000 of these words which might be ;
encountered by the average reader. This list did not indicate which
words could be understood by readers at d1fferent educat1onal levels,
but it was a fore-runner of a 1ater study by Dale (cited\jn Dale and
Hager, 1950) into the health-related vocabulary in written material.

In this later study,.Da1e undertook a five yedr project to
evaluate all aspects of the comprehensibi]ity;of 60 educational pamph-
lets used by the Nationa1 Tuberculosis Association (cited.in Dale and
Hager, 1950). One of the factors which he studied was the vocabulary
in the pamphlets. Based on.the eva]uatfon'resu1ts,‘Cha11 and Da1e'
(1950) compiled a 1ist of 380 technical words which were categorized as

\‘\

to the percentage of the\populat1on who would be able to understand
each word. One; hundred‘ﬁ1xty two technical words or 43% cou®d bé
understood by fLwer than 55% of ‘the readers, suggest1ng that much of
the educational value of the pamphlets was 1ost A]though a useful
list as a guide to difficult technical term1n0]ogy, its major drawback -
was\the fact that it had a specific_eﬁphasis; namely the literature was
related to tuberculosis and, therefore, was not rebresentatiVe oflthe

breadth of health-related pamphlets or technical terminology in common

use in’hea1th literature. .



Based on theesults of the afalysis of the tubenculosis

teachihg.pamphTets, Dal er (1950) prepared a booklet containimng
éuggestfohs for writing‘materials intended to teachﬁabout health, They
expressed the need for writérs of‘technicai materials to find the most
effective way of pfésenting‘complicated, speciaT{Zed coﬁcepts which

1

require the use of technical Taﬁgqage. They suggested that the tech-
nical votabu]ary Bé sﬁpplemented Qith definitions in order "to provide
opportunities for the abler reaaer to extend his scientific vocabulary,
yet not’put unnecessary hurdles in the path of the less able reader"
(p. 18).

| Dale and Hager continuéd their‘suggestions for writing health
materials by warning against the unnecessary use of dffficu]t non -
technjcal Words. They make the point that "a téchnica] concept "is hard
'enough to grasp without also including hard non-technical wordsqto con-
fuse the reader" (p. 19). They‘recommend,that when an idea is Eeleyant‘
to the meaning of the passage, a wérd whfch is easy to underétand be
used, and they giQe‘as examp]ésA'tired' {nstead of 'Tatigu%g', apd
‘use'—instead of 'utilizatioﬁ‘. |

Two readability studies which focused specifically on the

- ..difficult technical termiho]ogy in health-related information, were .
conducted by Thrush and Lanese (1962) and.Pyrczak aﬁd Roth (1976) - .
both using the Dale-Chall (1948) formula. The study by Thrush ané‘
Lanesévwas based on a Eandom sample of 143 passage:”from h7 Rpmﬂh]ets
written about diabetes. The researchers isolated all-of the &
"unfamiliar" words (words not oﬁ the Da]e-Cha]] 1ist of 3000 familiar

words) which occurred four or more times in the 143 passages, by ‘which-
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they identified a total of 198'indiv1dua1 words as unfamiliar to the
avera%e'readgr. A]though‘Thrush and Lanese did not iqentify any
specifically technical words in theﬁr study, on inspection it seems
that at least 115 (58%) of the words they identified as beihg
unfamiliar have a health related meaning. From all 47 pamphlets, it
'was estimated that one word in five would not have been understood by
the majority. of persons for whom the material was intendged. Unlike a
later study' by Pryczqk and Roth (1976), the investigators;did not t}y
to imprave the readability levels by word substitution. |

The Pryczak and Roth (19?6) étudy used the Dale-Chall formyla
to measure the readability of ‘warnings’ on non-preéé?fpf?on~‘aspfrin-’
fypé' drugs. The initial analysis revealed a reédébﬁlity level of '._
grade 12. The direttions were then re-writfén with the femoval of f{;é_
words: accidental, ovebdoée, contact, phygician,ﬁand_1mmediate1y, v
which lowered the readability level to fourthygrade. A simi]ar_resﬁ]f
.was demonstrated with the 'caution' section on the same drugs was re-
written and reduced fo\fourth grade from a thirteenth grade readability ’
level. The words remgyéd this time were: persists, redness, arthritg'

~ic, rheumatic, conditions, .affecting, c@nsh]t, physician, immediately.

\

The trust that one can put in these resr1ts is questtonab1e.howevér,
‘Sin;e the Da1e4Cha]1 formula is intended to be app]ied‘to paséages of

at least 100 words, and the first sample analyzed had only 18 words and
thelsecond-sample had 30 words. Although sentence 1ength is weighted ‘l
less heavily than is the vocabulary measure in the calculation of the

Dale-Chall forhu]a, the possibility a]so exists that the apparently

lowered readability levels resulted from an altered sentence length.
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The researchers do not acknowledge haviﬁg changed tﬁe syntax, but it is
apparent on inspection that the sentences are shorter and less complex.
Although the study was not examininé the readabi]ity levels of pamph-
lets, the emphasis on thevvocaQulary used in 'warniﬁgs‘ on drug labels,
yields data suggestive of the fact that further testing of the inf]u-
ence of vocabulary on the readability levels of written pamphlets would
be valuable. j ; )

Since average sentence length as a compgnent of readability,
also contributes to comprehensibflity, it is in order to.commentnén the'g
research regarding number of words per sentence in health eduéation
pamphlets, Dale and Hager (1950) ;ouch briefly on the importance of
keeping sentences short if they are to be easily understood, while |

warning that artificially short, choppy sentences can also detract from
the comprehenéib11ity of material. They recommend that the average
sentence 1en§th for materials-téaching about health should be about-20
words. Although they do not provide a reason for this recommendation,
one could surmise that it is be;ause Daie (cited in Dale and Hager,
1950) determined this to be a comprehensible sentence length during his
evaluation of the 60 pamphlets from the-National Tuberculosis
Assokiapion.

In summary, the reseéfch related to the readability levels of
written health education information indicates thét these materials ére
prepared at a readability level highef than grade eight, and hence are
typically too difficult for the average reader to understand. From-
preliminary studies, there a}e indications that the prese;Ce of

technical terminology in the written materials might be a factor in
, .



readability levels higher than grade 8. If so, the logical conclusion

wou}p be that materials could be revised to lower their readability

levels by';educing the number of difficult technical words. However,

altering the material in this way reqyirgs care be taken if one is to

reduce the.fea&abi]ity levels, while retaining‘the meaning and. continu-
. v

_ity of the information (Klare, 1963; Dale and Chall, 1965; Harrison,

1980).

 Rewriting to Reduce Readability Levels
Dale and Chall (1965) note, readers do not always read at the
level at whiEh’they are capable, but tend to seek material which is
easily understood. Thus while the ability to read at a gréde eight
level is regarded as necessary before an adult is consideredwfunction;

ally 1iterate (Morrison, 1975), reading experts suggest that to ensure
‘that a reader can understand materia{l it shou]d_bé wWritten at one to
two grade levels below the reading ability of the reader (Klare, 1963;1
Dale and Chall, 1965; Flesch, l97h). Based og this recommendation, if
health education pamphlets are to be undérstood by the average rgader,
they should be prepared with a readability 1éve1 of grade six or seven.
When a readability formula indicates that a pamphlet will be
incomprehensible to the average reader, the reduétion in the readabil-
ity level can best be’achieved by a total reﬁ%ite of the material, with
emphasié on vocabulary that is eésy‘to ;nderstand, and on short
sentences. However, Dale and Chall (1965) ngg?s£f$hht if readability
levels are caused primarily by incomprehensib]e{%@n&s which have a more
“*comprehensible equivalent, then straight word foEJ;ord substitutioq,

t



should be successful to ingcrease the comprehensibility of the material
for the average reader,

Duffelmeyer (1979), in a study designed to test whether vocabu-
lary substitutian alone would improve the comprehensibility of written
material, replaced all abstract nouns and verb nominglizations with
concreté-nouns and full verbs. Duffelmeyer reportsvthat the syntax of
a sentence was 1ef£ unchanged, except for adjustments in sentence ‘
length by replacement of words, but he does not report’the'number of
extra words required for those adjustments, nor whether any attempt'was
made to hold sentencevlength constant for calculation. Using 72
.college students aslsubjects, he adm%nistered'tests of comprehensidn of
the material. The results indicated that readers understood the sim-
plified material better than did a contro]“group who had the material
in the original form (p < .01). Although one cannot judge the impor-
tance of the altered sentence length on the results of comprehension
testing, it would appear that, by simplifying the vocabulary which he
had identified as hard to understand, namely abstract nouns and veﬁg
nominﬁ]izatioqs, and 1eav1ng syntax unchanged, Duffelmeyer did show'
that reader comprehension of ﬁaterial could be improved to a statistic-
ally significant level. It seems reasonable thereforg, to argue that
if nothing ercept the words in a passage which are identified as
Acontributing to reader difficulty are changed, and the reaéabi]ity
level of that passage goés down, then the'difference must bg
attributable to vocabulary.

In summary, if one is attempting to reduce the readability

levels of written materials, those materials should be prepared with
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readabi]ity levels of\grade‘six or seven if they are to be upderstood
by the average reader, and they can be made easier for a reader to
understand through substitution of Qords which are’difficu1t to under-
stand with words which are understood by the average persén.

_ It will be recalled that the summary of the'researéh related to
the reégability levels of written health ed@taiion information indi-
cates that most written materia]é are prepared at a readability level
highef than grade eight, and hence are typically too difficult for the
average reader to unde;siand. In addition, it will be recalled that
preliminary studies indicate that the presence of technical terminology
in the written materials appear to be a factor contributing to read-
ability levels higher than grade 8. 1Tt remained to study Yhe?her in
fact there éﬁﬂi a relationship between the readability levels of health -
education pamphTets‘and the difficult technicay término]ogj in the
pamphlets, and whether the readability levels of the pamph]ets»cou]d be
reduced ifithey were prepared using technical terminology which. could
be understqqd by the average reader. In order to investfgate these

possibilities in the study, the following operational definitions were

used,

Operational Definitions

"Technical terminology" is language having its only meaning in

the field qf health, or having a speéia]ized meaning when applied. to

dthé health field (Dale and Tyler, 1934), -and -as delimited by words

which appear in the Stedman's Medical Dictionary.

Ny
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“Difficult technicgl terminology" is technical terminolegy
which is not on the Dale-Chall 1list of 3000 familiar words, and is
therefore designated as unfamiliar for the average‘reader.

"Recurrent difficult technical terminolSﬁy" is difficult tech-
nical termino1ogy which recurs four or more times within or across
pamphlets, “ ,

"Readabi]ity level"” is a Da1e~Cha11 readability scor® converted

educatwona1 grade level requ1red by a reader in order to understand 75%

~of the material being read, and is attained by converting a Dale- Cha11.

N o
o

. S

“Readability formula" is the instrument used to measure the

readability score to grade level.

Dale-Chall quantitatiVe, objective estimate of the readability level of

written material.

Hypotheses , o 3

In order to pursue the purhoSe of the study, to determine the
contribution to the readability level .of health educatienwpamphlets,
made by the difficult technical language of those pamph]ets, the
emp1r1ca1 hypotheses for the study were:

1) The readability level of health education pahphleak, as a fac-

- tor in the comprehensibility. of the pamphlets for the aQerage reader, -

is influenced by the number of difficult technical words contained in
them. Lt | |

2) The readab111ty level of health educat1on pamphlets, as a fac-
tor in the comprehens1b111ty of the pamph1ets for the average reader,
can be lowered by substituting fam111ar synonyms for the djff1cu1t

technicag words used in the pamphlets.' .



3) The readab111ty level of health educat1on pamph]ets, as a

factor in the comprehens1b111ty of health education pamph]ets for the

_ average reader, is dependent in part, on spe;1ch technical words which

=y,

recur within and across pamphlets.
‘Stated statistically, these hypotheses were:

Hypothesis 1

1) Ho: There 15066 re]ationship‘fbetWeén the read%bi]ity Ieve]s_'l
of health education pamph]ets, énd the percentage df difficult techni-x
ca1wterm1no}ogy contained in the pamph1ets, uﬁder Pearson Product
Moment Corre]afig#'ana]ysis (p < .05).

Ha: There is-a direct positive relationship betweén the

‘readability 1eve1s‘ofahea1th education pamphlets, ahd the pércentage of

difficult technical terminoiogy contained ir the pamph]eté, under
Pearson Product Moment Correlation analysis 'p < .05). |
| ijo;hesis 2 . .
2) Ao; Therevis no difference between the readability levels of
health education pamphlets, in the presence versUé absence in the

pamphlets, of difficult technical término]ogy, under analysis of

| variance for repeat measures (p < .05).

< Ha: There is a- decrease in the readab111ty levels of hea]th

v

educatlon pamph]ets, f0110w1ng substitution of the d1ff1cu1t techn1ca1 .
tel 1no]ogy'conta1ned in the pamphlets, by synonymOUSrtechn1ca1 \
term1nology found in the Dale-Chall 1isf of 3000 fam111ar words, under

analysis of variance (one tgﬁ*% for repeat measures (p. < 05)

HypotheSIQ 3

w

3a) Ho: There is no relat1§nsh1p between the readability levels of
health education pamphlets and the interpamphlet recurrence of diffi-

cult technical words, as measured by the octurrence in four or more

>
%, ke

@
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pamphlets, of the same difficult technical word, under Chi-square test

~of significance for independent §amp1es (p é?.OS).

] .
Ha: There is a direct'positive relationship between the read-

ability levels of health education pamphlets:and the inserpamphlet
recurrence of difficult teghqicé] words, as meajured by fhg occurrence
in four or more pamph]ets of the same difficulthechnical word, Qnder
Chi—sqdare~(one tail) test of significahte for T;ﬁépendent sampies
(r < .05).
o 3b) Ho: - fhere is no relationship between tHe readability levels of
healtﬁ education pamphlets and the intrapamphlet recurrence of diffi- \
cult technical words, as measu;ed by the occurrence fdur4or more times
per pamphlet, of the same difficult technical word, under Chi-square
test of significance for 1ndg€5ndent samples (p g_{bs); o

Ha: There is a direct hoéitive he]atfonshfp between the read-:
abi1ity levels of health educatioh pamphlets and the intrapamphlet
~recurrence of difficult technical words, as measﬁred by the occurrence
four or more times per -pamphlet, of the Q@me diffiéu]ﬁﬁgechnica1 word,
under Chi-square (one faf])’tgst;of sfgnificance for 1ndependent
samp]és.(p € .05). | .
B For purposes«of tésting a11'hypothé§es: the-Dale-Chall read--
ability score was ‘used as thé measure of the reaJébi]ity’1eve1 of the

pamph]eté; the Stedman's Medical Dictionary was used as the measure of

‘technical terminology; and technical termynoTogy not on the Dalé-Chall

list of 3000 familiar words was used as the measure of difficult

“

technical terminology.



CHAPTER 11

bEsxeu:‘ SUBJECTS AND PROCEDURE

Subjects

“ The pqpu]atioh of materials fo be sampled was comprised of 437

~ health edﬁcation pamphlets, written in English and identified by the

queaith Promotion Division, Edmontdn Local -Board of Health, as having
suitab1e contént for adult readers in the general publ}cf The criteria
for inclusion in the population were pamphlets which descnibed én v
action an. individual could také on behalf of self or another to prevent
“organic or psycholégica]'dysfunction; and those which described an
action an individual could take on behalf of self or ahother to restore
an organic or psychoiogical funétion, ie., torrect a dysfunction.

Sample selection - pamphlets

In preparation for sample selection, a list was made of

the pamph]ets_whfch met the criteria forninc1us%o& (N=437)ﬁ
.one éxpect that the pamph]éts which described the everydayw'l
individual could take on behalf of self or anothérvto preven
dysfunction would hq%e fewer difficult ﬁechnicai_wordi

&
than would those which described the “treatment™ actioh an individual

“or psychological

could take on behalf of self or another to restore an organic or
psychological dysfunction. The investigator reasoned that if there

~LWene‘fewér‘difficu1t technical words in the pamph]ets dea]ing with

Ly prevehtion; th@n in the pamphlets dealing with. restorative care,

47



then the pamphlets would represent separate populations with réard to
the phenomenon under study; namely, teadabi]ity. On this basis; the

1nvest1gator identified and labelled the pamphlets dealing w1th
preventive action as "Preventative", and the pamphlets dealing, w1th
~restorative action as “"Restorative". Each of the 437 pamphlets c]ear?y
qualified as’either "Preventative" or "Restorative”.
| Power ana1ysis (Cohen, 1977) of‘the data collected from ten

.pameﬁlets indicateq/that at a 1eze1 of significance of .05, power .8
(which is the probabi]ity that the test will yield statistically sig-
‘nificant te§u1ts), and effect size .75 (which is the degree to which
the phenomenon under study is manifested),lthe sample sizeﬂrequired to
meet the assumptions of the normaT\distribution‘was 23 pamph]ets.
.Since the pamphlets were assumed to represent two popu]at1ons, two sub-
samp]es ‘'of 23 pamphlets were required to test the effect of d1ff1cu1t
technical terminology in the separate, §ub populations. This, number was

g

rounded up to 25, requiring a final s

tion of 25 "Preventative" and
~ 25 "Restorative" pamphlets, | |

Some subject matter groups included only a fewlpamphlets, aey
to ensure that the sample would include the tebics most ftequent]y
addressed tn the tdta] popu]ation ef pambh]eték‘the sampling fréme
comprised those pamphlets in subJect matter groups representing 80% of
the total popu]at1on. Since the pamph]etsérepresented variols subject
matters, stratifiéd random sahp1ing technique was used to obtain the
total sampTe.' Within each of the two groups of "Preventative" or
"Restorative" pahph]e}s, the pamphlets were sub-divided according to =

: </
subject matter. If a pamphlet had a dual focus it was assigned to the



. subject mafter group which, in the jungement of the 1nvestigator, was
the predominant theme of:the material. As an unbiased method of
_[ﬁiSUing subject matter headings, the investigator listed these
a1nhabetica11y »

Two hundred and twenty- two pamph1ets qualified as "Preventa-
" tive". Of these "Preventat1ve" pamph]ets *six subject headings con-
tained 179 pamphlets, representing 80.6% of pamphlets in the popula-
. tion. These six subject headings Qgeame the sampling frame for the
\Preventative" group of pamphlets. The headings, and the number of
pa phlets containeg therein were: Family Planning, Pre-natal and Sexu-
alNy (16); Fitness (28); Mental Health (21); Nutrition (24); Parenting
(éZ);?Smoking, Alcohol and Drug Abuse (58). The remaining forty—three
(19.4%) of 222 pamphlets nhich wege outside the sampling frame, repre-
sented the‘topics of Aging, Cancer, Cardiovascu]ar, Diabetes,:Epilepsy, )
Immunizatiqg; Respiratory and Vision and’were ngt.inc1uded. The pamph-
1ets'retained under the above mentioned subject headings were nunbered”
censecutive1y.

Two hundred and fifteen pamphleté'qua1ified as "Restorative",
Of these pamphlets, seven subjecf‘matter headings included 176 pamph-

\
4

Tets, represent1ng 81.8% of the pamphlets in the- popu]at1on. These \

seven subJect head1ngs became the sampTing frame for the "Restorat1ve" \
group of pamph]ets. The head1ngs, and the number, of pamphlets con- . \\

tained therein were: Aging (15); Cancer (17); Cardiovascu]ar (24);
Commgnicab1e Disease (21);‘Diabetesp(25); Mental Health (24); Respira-
tory (48).' The remaining thirty-nine (18.2%) of 215 panbhiets which
were outside the sampling frame represented the topics of Arthritie
Epilepsy, Hearing, Medications, Scoliosis, Pareﬁt1ng or Vision and were

not included. The pamph]ets retained under the above ment1oned subject



matter headings were numbered consecutively, and the Fisher and Yates
(1948) table of random numbers was used to draw a‘stratified random
selection of 25 panphléts from each of "Preventative” the "Restorative"
groups respectively.

The titles of the ZS "Preventative" and 25)"'Restorative" pamph-
lets drawn are listed in Table 1, page 51. Further samp11ng was then
undertaken to select the passages for analysis from w1th1n the two
groups of sample pamphlets.

Sample selection .- passages

The Dale-Chall readability formula is based upon se]ection of
three sample passages, each approximate]y 100 words .in length, from
each pamph]et This selection process was conducted us1ng systematic
‘ samp11ng dwctated by the formula k=N/n, (where, for each pamphlet,

k=the sampling interval, N=the total number of paraggaphs in the
pamphlet, and n=the required number of samp1e-passages).

To accomp1ish‘the sampling, the‘paragraphs were numbered_from
the introductory paragraph through to the end of the pamphlet. Since
pamph)ets have such diverse beginnings as avshort-poem, or a'toreword
describing the services of the pamphlet producer, the investigator
se]ected as the,beg1nn1ng of the unit to be sampled, the first para-
graph of the pamphlet which dea]t in sentence form, with the educat1on-
" al content of the pamphiet. Titles, paragraph head1ngs and the final

‘sect1ons wh1ch directed the reader to further help were excluded when‘
counting the number of paragraphs in the pamph]et and when count1ng
the 100 word passages for analysis. Appendix B contains a random
se]ection pf five passages from the "Preventativet and five passages
from the "Restorative" panphlets. (Throughout the remainder of this

stud&,‘the word "pamph]ets“ will be used when referring to the sample



Preventative Pamphlets (n=25)

Family Planning, Pre-natal,

. 51

TABLE 1

. P
Identification Code, Titles and Frequencies' of
Preventative and Restorative Pamphlet Samples

Sexuality - (PFP) ([n=4)

PFPT -
PEP7 -
PFP11 -

PFP13

Fitness

TUD TntrauterineDevices
Fitness and Pregnancy ‘
Chemical - Combination
Methods of Birth Control
What is Natural Fam11y

Planning

(PF) (n=

3)

PF27
PF40
PF44

(13

Mental Health -.(PMH) (n=

You and Your Heart Rate
Exercise at the Office
Jogging the Right Way

2)

Coping with Family Life

Will 1 Ever Sleep Again?
Do You Know Your Child?

PS133 -
ps141 -

D
PS 144
PS.4)
PSit:
PS17¢

1

Aging and Alcohol Abuse

PMHE8 -
- PMH57 - Suicide
Nutrition - (PN) (n=3)
PN/?2 - Food and Your Heart
PN80 . - Let's Talk About
° Nutrition
PN89 . - Be a Wise Loser
Parenting - (PP) (n=6)
PP93 - When the Kids are
Fighting
PP95 - Breast Feeding
PP104 - Keeping F1tness in
~the Family
PP105 -
- PP107 -
PP120 - We Want a Child
Smoking, Alcoho] and Drug Abuse _
T= (P5) (n=7)
PS128 -

Women and Algohol

Smoking, The UnconScious
" Act’

Alcohol and Your Unborn Baby

Let's Talk About Drugs

Stay Real

Second Hand Smoke

Restorative Pamphlets (n=25)

Ag}ng - (RA) (n=3)
- Frequently Asked Quest1on<
about Alzheimer's Disease

RAL0 - Foot Care for Older People

RA13 - Hearing and the Elderly

Cancer - (RC) (n=3)

RC16 - - What About a Lump in the ‘
Breast?

RC28 - Breast Cancer .

RC32 - Facts on Skin Cancer

Cardiovascular - (RCV) (n=6)
RCV33 - Facts about ‘Congestive
Heart Failure

RCV38 - Living With A Heart
Ailment

RCV39 - Heart Attack

RCV43 - If Your Child has a

' Congenital Heart Defect

RCV45 - Varicose Veins .

RCV49 - After a Heart Attack

Communicable Diseases - (RCD) (n=2)

RCD57 - What To Do IT YouTre
Bugged By Head Lice

RCD72 - AIDS .

Diabetes - (RD) (n=4)

‘RD86 - Treat Your Feet With Care

RD96 - Let's Talk about Insulin

RD97 - Travelling’with Diabetes

RD102 - Diabetes -~ A Manual for

Canadians

Mental .Health - (RMH) (n=3)

RMH107 - Tensions
RMH110® - Schizophrenia . .
RMH117 - What About Mental

[11nesses?

Respiratory - (RR) (n=3)

RR141 - Common Resp1ratory
) Allergies
RR149 - Emphysema
- RR154 - Chronic Cough
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‘of pamphlets, and "pagsages" will refer to the three'bassages of
approximately 100 words each taken together as selected from a
pamphlet.) ) ‘ |

Before proceeding with hypothesis testing, a test o( sighifi-
cance was applied to determine whether the "Preventative" and "Restora-
tive" pamphlets were in fact treated as one population with regard to
the percentage of difficult technical término]ogy in the pamphlets, Orv'
whether they were in fact, separate populations requiring separate
éna]yses. A t-test for 1ndependént means (p < .05) was used to compare
the mean percentage of difficult technical terminology between the
"PreventatiQe" ahd "Restorative" droups of pamphlets. The obtained t
value of these means is 2.42.” The critical vé]ue_of t. (one tail tést),
df 48,eand a level of signifitance of .05 is 1.68, allowing the conclu-
s\€n that'thg mean Dale-Chall scores of the "Preventative" and "Restor-
ative" pamphlets were significantly different at the 95;tconfidence'
‘1eve1. ‘These results are reported in Table 2, page 52.. Based on the

comparison of the mean percentage of difficult technical terminology in

TABLE 2

T-test Comparison of Mean Percentage of Difficult Téchnlca]
Terminology (DTT) In Preventative and Restorative

; Health Education Pamphlets
Mean

. Percentage , t t -t
Pamphlet Type DTT SD df 95 99
Preventative (n=25) ' 9.4 . 5.28
Pamphlets * ) : 48 *2.42 1.68 = 2.40
Restorative (n=25) 12.7 . 4.25
Pamphlets '

*Significant at the .05 level and beyond.

& /-
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*
the "Preventative" and "Restorative" pamphlets, hypothesis testing was

conduéted on the two samples of pamphlets, as representing two distinct
populations.
Procedure

~ The protéduré designed to collect the data required to test the
hypothesé%‘was as follows: Dale-Chall readability scores of the pamph-
lets were determined for each pamphletvpassage set; the difficult tech-
nical terminology in each pamphlet passage set was identified; the dif-
ficult technical terminology in each pamph]et»ﬁassage set was replaced
with synonymous terminology which can be Understodd by thé average
readef;.and the Da]é;Chall readability scores. of the revised paaphlets
was determined. Each,stdge of the procedure is described below.

“Calculation of Dale-Chall Readability Scores
It will be recalled that the Dale-Chall readability formula was

the instrument chosen to calculate the readabi]igy scores of the health
educat%on pamphlets., Further, the Dale-Chall readability score is
based on a measure from the passages, Qf a vocabulary variable based on
the percent of unfamiliar words in the passage (i.e. words not on the
Dale-Chall 1ist of 3000 familiar words), plus a syntax variab]e based
6n.the average sentence iength of fhe‘ﬁassage. The formula is:

D/C = (0.1579 x %UFW) + (0.0496 x WDS/SENT) + 3.6365
where: | ' '.’ S

0.1579 is the constant /representing the variance attributable to
the unfamiliar words in a passage;

% UFW is percentage of unfam{1ﬁaf words in a passageﬁ

0.0496 is the constant representing the variance attributable to
the average number of words per sentence in a passage;

wbS}SENT‘is the average number of words per sentence in the
passage; '

and 3.6365 is the constant‘representing the mean error variance.
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A Dale-Chall readability score for each:of the 25 pamphlets in
the fRestorativeﬂ group and 25 pamphlets in the "Preventative" group
was determined, by fir;t ideAtifying the unfamiliar words in the pas-
sages. Thi; was accomplished by a 'Word Plus' (1982) computer program
which contained the 3000 words on the Da]e Chall list, and which
1dent1f1ed and counted all of the words not on the Dale-Chall 1ist of
3000 familiar words. The number of unfamiliar words in a passage was
then conyerteo to a percentage of all of the words in the passage.
Lastly, the average sentence length of the passage was computed using
the Text Readability Estimation STAR program (Walker, 1979). This |
program yields a count of the total number of words in a passage, and
the average number of worog‘oer séﬁfEHtE‘1n‘thatopassage. The Dale-
Chall score for each pamphlet was then calculated, based on the:two

" measures: percentage of unfamiliar words in a passage; ano the average
sentence length of a passage. |

Identification of Difficult Technical Terminology

The Stedman's Medical Dictionary was chosen as the frame of

" reference for identifying difficult technical terminology. If a word

‘was in the Stedman's Medical Dictionary, it was considered a technical

word. If a technica]‘word was not on the Dale-Chall list of 3000
familiar words, it was considered both unfamiliar ond technical and
labelled a difficult technical word. The number of difficult technical -
words per passage was calculated as a percentage of all of the words in

the passage. The complete list of difficult technical words and the
frequency of each, is reported in Appendix C. |
Data Collection | | |
In order to obtain the data on which to test the first hypothe—

sis, which states that there is no relationship between the readability
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levels of the health education pamphlets and the percentage of diffi-
cult technical terminology contained in those pamph1ets; the Daie—Chal]
readability formula was used to calculate Dale-Chall readability scores
for each pamphlet in both the "Preventative" and "Restorative" groups.
As well, calculation was made of the percentage of difficult technical
words to.all words from a passage. ’

The procedure used to obtain data for hypothesis two, which
states that there is no difference between the readability levels 6f

health education pamph]ets in the presence versus absence in the

”

pamphlets of difficult technical terminology, required removal of the
difficult technical words from the passages in all of the pamphlets,

according to the following criteria: .
) -
1) Words which are in the title are NOT changed, since it is
s assumed that the title words will have educational valué in
helping the reader to become familiar with the specific
"Preventative" or "Restorative" action being described.

2) Disease names which are 1f1ca11y associated with the pamph-
let content, or the adj gt1 e which is derived from the disease
hame (eg. diabetes and diabetic mentioned in pamphlet about
insulin) are NOT changel, for the same reason identified in the
first criterion. ’

3) Difficult technical words which have an explanation.in paren-
thesis or in a glossary are NOT changed. (Parentheses might
not be within the 300 word passage, but have occurred somewhere
in the pamphlet.) - ‘

4) Easy to understand words might have the difficult technical
word in parentheses. These difficult technical words are NOT
changed. :

5) No proper. names or titles are changed - eg. Committee on Diet
and Cardiovascular Disease, or Canadian Cancer Society.

6) If removal of a difficult technical word in a sentence does not
. * diminish the meaning of the sentence, it has NOT been rep]aced
by a synonymous word, eg 'elicit different heart rate
responses ' changed to 'elicit different heart rates'.

7) Difficult technical words which do not have a single word
synonym, but where the concept can be explained, are replaced
by as many words as necessary to describe the concept.
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8) Difficult technical words which, if replaced, required gram-
matically awkwaed and lengthy explanations, are NOT changed,
but are explained once parenthetically, and left unaltered for
“future occurrences. (With reference to this criterion, the
words which were treated in this way were: infertility;
cancer; ovulation; pneumonia; tumour; caloriel; and pre;sure.)

9) Words which are qnfémi1iar according to the Dale-Chall list of
3000 familiar words, but are not identified as difficult
technical words, are NOT changed. 3"”

Furthermore, each difficult techﬁica] word Qﬁich was removed was
replaced by a synonymouslword (Qf,yords) from the Dale-Chall list of
3000 familiar words. |
'However; it became apparent that many of the difficult tech- ——
nical words expresséd concepts for whith there existed no syﬁonym on
the Dale-Chall 1ist of 3000 familiar words, and that it was often
necessary to use several words to describe the concept. This amounted
to Eep1agement using phrases of synonymous meaning rather than‘word for
word replacement. l%ometimes the approach used simp]ified the expres-
sioﬁ, as for exar ‘e ch;hging "air taken into the lungs” to "the air we T

breathe", when in fact, "lungs" was n “the 1ist, but "breathe" was.

* v
In order to ensure that the rev

d passage still conveyed the
meaning of the original, two nurse "experts" were requested to read the
before and after'substitution versions of the passages containing dif-
ficult technical terminology, and to judgé the consistency of meaning
between post- and pre-substitution version§. The judges‘were selected
on the basis of one having a particular imterest in one or another ot
aspect ofithe way in which health education materials are used in

. _teaching the public about health, and the other as someoné‘having

<p

"direct and regular contact with the users of educational materials,

both of whom,'it‘was assumed, could be expected to péy particular
, /



attention to the meaning of the message conveyed in the pamphlets. One
of the nurses who agreed to act as a judge is a member of the Facg]ty
of Nursing, Un1versity of Alberta, and the ooher nurse jodge is a
supervisior at one of the regional health centres. of the City of
Edmonton, Local Board of Health Department. Agreement of the judges
was sought on the bagjs of "consensus as Eo whether or not the revisions
nmade to‘the passages'conveyed the‘?gme meaning as the origingg. The
judges_were asked to make independenf judgements and to judge
spgpifical]y'for each subs;itution, whether each revised passage:

1) conveyed the same meaning as the original, 2) failed io convey the

same meaning as the original, -or if they, as judges, were 3) unable to

TTTee— . i

judge whether this revised pasSEﬁE"Eonveyed\the‘original meaning or
not. And finally they were asked to 1ndicate whether or not theomean4‘
"ing of the entige sample passage had been retained. They were given a
copy of the Dé]e-Ch311 list of 3000 familiar words, with a request to
suggeSt any rep]dcenznt words which they thought more accurately
conveyed the or1g1na] mean1ng The letter and comp1efe instructions
for each judge are to‘BE‘tound in Append1x D. * |

.ol

s

A second Da]e Chﬁ]f readabwllty score wa§?ca§&&1ated on each of

. ‘% ?ﬁ% d1ﬁ$1cuﬂt technv@a
W et i g

f 008 v
B

wh1ch‘states that there 1s no’ re1at1onsh1p
}\ N
1eve}s of hea]th educat1on pamph]etS‘and the

P a B RN .
e B % ! T " "
l}_ I } . o

three, sub- hypothe i

| between the readab?]}



interpamphlet recurrence of difficult technical words, as measured by
the occurrence in four Sr more pamphlets of the same difficq]t'techni-
cal word required identifying the pamphlets yielding Dale-Chall read-
abi]%ty scores a; 6.9 or lower, and those yielding Dale-Chall readabil-
ity ‘scores at 7.0 or higher. (This éﬁfvision point was chosen because a
Dale-Chall readability score of 6.9 or lower converté to a readability .
level of grade 8 or lower, and those with a score of 7.0 or higher
converts to a readability level of higher than'grade 8.) In effect “?
this cut-off separates ma;eria] cohpqghensible fo the average reader
from that which is not. Thé “Preventétive" and "Restorative" groups
were judged éeparafe]y.

l A frequency count was made of all difficu]t technical words
‘recurring in four or more pamphlets, yielding Daie-Cha]] readébi\ity
scores of 6.9 or 16wer, and the number recurring in pamphlets yielding
“ba1e-Cha11 readability scores of 7.0 or higher. Non-recﬁrreht diffi-

- cult technical terminology was simi]arTy counted;vand grouped according

to whether the pamphlets had Dale-Chall readabjlity scores of 6.9 or

lower and 7.0 or higher.

The brocedufe for obtaining data in order to test hypothesis

-
E e : .
three sub-hypothesis b) which states that there is no difference

. between the readability levels of health educaﬁibn pamphlets, and the
intrapamphlet recurrence of difficult techmical words, as measured by
the oceuérgnce four or more times per pamphlet of the same difficult

-teghhica1 word, a frequency count was made of all diffich]t‘technica1
{érmino]ogy which recurred four‘or more times in sample ﬁassages which

have a Dale-Chall readability score of 6.9 or lower, and th% number

a



Facurring in pamphlets which have a Dale-Chall readability score vf 7.0

or higher. . Non-recurrent difficult technical terminology was simi]aﬁ]y
- counted -and grouped according to whether the pambhﬂéts had Dale-Chall .

readability scores of 6.9 or ]bwer, and 7.0 or higher. - o
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CHAPTER I11

THE DATA AND THEIR TREATMENT

w

<

i11 be recalled that the statistical hypothedes for this

There is no re]at1onsh1p, between the readability 1eve]s :
of hea]th edgcat1on pamphlets, and the percentage of difficult tech-
nical term1no1ogy conta1ned in the pamph1ets, under Pearson Prouct- |
Moment Correlation ana1ys1s (P < .05),
o 2) Ho: There.is no difference between“the readab111ty 1evels of
hea]th educat1on pamph1ets, in the- presence versus absence in the
pamph1ets, of. d1ff1cu1t techn1ca1 term1no]ogy, under ana]ys1s of
variance for repeat measures (p < LOS) : : o e
3a) Ho: There is no re]at1onsh1p between the readab1]1ty levels of
health education pamph]ets, and the 1nterpamph1et recurrence. of diffi-

A

cu]t technical words, as measure? by the occurrence in four or more

pamphlets, of the same dtff1cult/techn1ca1 word under'Chi-SqUare test
of s1gn1f1cance for 1ndependent/samp1es (p < .05). . | N
3b) Ho: There is no re]at#onsh]p between the readabi] ity levels of
hea]th educat1on pamph]ets, and the ‘intrapamphlet recurrence. of d1ff1—“
‘ cu]t techn1ca1 words,..as measyred by the occurrence four or more times

per pamphlet, of the same difficult technica1 word, under Chi-squaFe

test of significance for independent samples (p < .05),

60
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The data for the testing of the hypotheses was generated by
calculating the readability scores of the hea]th education pamph]ets
‘us1ngw%he Da]e Chall readability formula; 1dent1fy1ng the d1ff1cu1t

tec@nwca1 term1no1ogy as words listed and defined in The Stedman S

Medical Di&t1onary, but not on.the‘Dale-Chall list of 3000 familiar
words; rep]acing’the difficult technical terminology (according to
criteria listed on page 55) with synohymous words which were on the
'Dale-Cha]l lTist of 3000/fam111arbwords; and recalculating the

Dale-Chall readability scores on the revised passages. R

Q
L

The Data: Readabi]ity Scores. and Difficult Technical Terminology
The Dale- Cha]] readability scores in the 25, “Preventat1ve“ o
pamphlets ranged from 6.1 to 10. 5 (grade 7- 8 to college graduateﬁéﬁ
“level), with 3 mode of 6 5/6.9. (There was seldom more than one'Da1e-
Chall score at any spec1f1c dec1ma1 p]ace therefore modis were deter-

mined on Dale-Chall scores grouped in 1ncrements of 0.5 The mean - —

Date-Chall readabi1ity score was 7.8 (SD 1:12). S1x of the 25 pamph- &
lets (24%) had Dale-Chall readability scores of 7.0 to 7.9 (grade

Yy

9-10), 11 of the 25 (44%) had a readability score of 8.0 (grade 11-12)

or higher,. and only 8 of the 25 pamph]ets (32%) had a Dale-Chall’

'readab111ty»score of 6.9 (grade 8) or Tower, ° q

he mean readabw]wty levels of the spec1f1c SUbJECt matter

group1ngs, show that the "Preventatwve" group had eight pamph]ety with
a Dale- Cha]l score of 6.9 (grade 8) or lower, and these were distrib-
uted across f1ve of %he Six subJect matter group1ngs. 'Parent1ng had
four pamphlets at Dale-Chall 6.9 (grade 8) or lower.‘ The only subJect
in the "PreVentative/ group which did not have any pamph1ets at Dale-

Chall 6.9 (grade 8) wor lower was 'Fam11y P]ann1ng, Pre- nata] and

.
.
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-’Sexuality'. The mean Dale-Chall readability scores within eacnhsubject
matter headind ranged from a low of 7.1 (grade 9-10) "in the "Parent}ng”'
pamphiets, to a high of 8.9 (gfade 11-12) in the "Family Planning,

‘Pré-natal_and Sexuality" pamphlets. h |

The unfamiliar words in the “Preventative” pamphlets had a
total number of 15§4 ;ccurrences rafging from a low of 10.7% in a
"Parenting"'pamphTet to a high of 36.6% in a "Family Planning,
Sexuality and Pre-ndta]“ pémph]et.‘ The mean occurrence of unfamilizr d

~wordstasq21.6% (SD6.52).  Of then1564 unfamiliar words, 696 (44.5%)

~were difficult technical words. '

The percentage of difficult technical terminotogy in the
"Preventative" group ranged from 1.3%,?5 a "Parenting! pamphlet, to

"17.5% in a "Family Planning, Pre-natal .and sexuality“-pamphlet, with a
mode of 13.6/13.9%. (As with the moda] Dale-Chall readability scores,
the'percentages of difffcult technical words wereudroupedﬂin*increments
of.onerpercentage point.) The mean occurrence of difficult technical
wordS'was §y4% CSD 5.28).

The average sentence 1ength ranged from a Tow of 10.7 to a high
of 20.9 words per sentence w1th a b1~moda1 d1str1but1on of 14. 0/14 9
and 15 0/15 9 and a mean of 14 5 (SD 2. 38) The Dale-Chall readability
scores, percentage of unfam111ar words, percentage of d1ff1cu1t tech-
nical words and average number of:WOrds.per sentence arevreported in

a ¢

_Table 3, page 63.

3

Of the d1ff1cu1t techn1ca1 words which -occurred one or more:-

b4

..times. for a tota] of 696 occurrences in ‘the "Preventat1ve" pamph]ets,

\/
570 recurrences were in fewer fh@ﬁ four pamphlets, and of these, 89

Mrecurrences were at a Dale- Cha]] readabilty score of 6.9 or lower, and

g§'481 were at 7.0 or higher. One hundred twenty-six d1ff1cu1t techn1ca1



 TABLE 3

Dale-Chall Readability Scores (D/C), Percent Per Passage of Unfamiliar
Words (%UFW) and Difficult Technical Words (DTT); Mean Sentence Length (S/L)
.and Grade Level Equivalents of Preventative Health Education Pamphlets

Preventative (n=25) ~/
Pam. D/C / + Mean Grade Mean D/C  Mean %
1.D. Score SUFW %DIT S/L Level Score DTT
Family Planning, Sexuality, Pre-natal (n=4) )
PFP1 8.1 23.3 13.0 15.8 11-12 - 8.9 15.0 -
PFP7 8.6 27.1 15.8 13:9 11-12 sD 1.07 © SD 2.04 ©
PFP11 8.5 26.2 17.5 14.6 11-12
PFP13 10.5 36.6 13.7 20.9 coll. gr.
R St ettt
. {itness (n=3) ‘ »
bm 9.2 . 30.3 17.2 15.6 college 7.9 10.4
F40 7.5 20,5. 12.5 12.4 9-10 SO 1.19 SD 8.00
. PF44 _ 6.9 17.2 1.6 11.9 7-8
Mental Health. (n=2) ’ . Y .
PMH48 6.7 15.7 4.0 11.1 7-8 7.6 6.0
PMH57 8.5 26.2 8.0 14.3 11-12 sb-1.27 SD 2.82
Nutrition (n=3)
PN72 8.7 26.9 13.5 16.5 11-12 7.5 8.3
PN8O 7.1 18.2 3.4 12.4 9-10 SD 1.02 SD 5.05
- PN89 6.8 16.4 8.0 11.5 7-8 CT
Parenting (n=6) .
PP93 6.0 10.7 1.3 14.2 7-8 7.1 6.4
PP95 7.1 17.4 9.7 15.2 9-10 SD 1.27 SD 6.10
PN104 6.9 17.1 3.0 10.7 7-8
PP105 6.7 15.5 2.4 12.9 7-8
PP107 6.1 11.5 4.7 12.9 7-8
PP120 9.5 31.5 17.3 17.4 college
Smoking, Alcohol and Drug Abuse (n=7) "' A
PS128 9.1 29.8 15.2  15§2 college 7.9 9.8
pS133 .. 8.1 22.4 9.6 - 17.8 11-12 SD 0.74 SD 3.36
PS141l 7.3 18.9 7.1 14.1 9-10 -
pPsSia4 7.8 20.8 12.1 17.5 9-10
PS160 7.4 18.5 11.5 13.4 9-10
PS162 8.4 25.3 6.8 14,7 11-12
PS176 6.9 16.0 6.0 15.8 7-8
MEAN 7.8 21.6 9.4 14.5
SD 1.12 6.52 5.28 2.38
MODE = 6.5/6.9 17.0%17.9 13.0/13.9 14.0/14.9
18.0/18.9 15.0/15.9
26.0/26.9
RANGE 6.,1-10.5 10.7-20.9

10.7-36.6 1.3-17.5
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ecurred in four or mofe‘pamph]ets, and these wére splitvwitﬁlb
five oécurrences Dale-Chall readabil{ty score of‘6.9 or lower, and
121 at 7.0 or higher. |

Five hundred fdrty seven of the 696 totaiiétcuhrences of
difficu]t technical words were fewer than fbur timESNW1Epin a pamphlet
and these were split with 71 occurrences at a DaTe-ngjﬁ %éédébility
score of 6.9 or Tower, and 476 at 7.0 or higher, Of”qéé&iﬁd.difficu1t

words recurred at a Dale-Chall readability score of 6.9

technical word occurrences four or more times within a pamphlet, 23 &
}r lower, and

126 were at 7.0 or higher.

¥ ! The Dale-Chall feadabi]ity scores in the "Restorative" group of
pamphlets exhibited a similar range to thoSe‘in'the "Preventative"

g?oup, with scores ranging from 6.4 to 10.5 (grade 7-8 to college
graduéte 1eve1),.and a mode of 7.0/7.4, Thi; group had a higher mean
Dé1é1Cha11 readability score however, at 8.3-(56'1.03). Eight.of the

25 "Reskorative" pamphlets (32%) had a Da]e—CHa]T readability score of
7.0 to 7.9 (grade 9-10), 16 of the 25 (64%) had readability scores of
8.0 (grade 11-12) or higher, and only one ;amph]et (4%) had a Dale- .
Chall readability score of 6.9 (grade 8) or lower.

The meah Dale-Chall feadabi]ity score of the specific subjéct
matter groupings show fhat the “Réstpratigg" group had only one pamph- ~/
let with a Dale-Chall readability score of 6.9 (grade 8) or lower.

That one pamphlet was‘frém thg;'Respiratofy' sub-category. ‘The mean
Dafe-Cha]] readability scores within each subject matter heading ranged
“from a low of 7.6 (grade 9-10) in thé 'Respiratory' gréup of pamphTets,
to a high in the ‘Cancer' pamphlets of mean Dale-Chall score of 8.8

(grade 11-12).

&y
&
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‘ The unfamiliar words in the "R:ZZZrative“ pamphlets occurred a
total of 1748 times, ranging from a Tow of 12.3% in a “Respiratory”
pamphlet to -a high of 37.6% in an “Aging" pamphlet. The mean occur--
rence of unfamiliar words was 24.3% (SD 6.48). Of the 1748 unfami1far
words, 947 (54.2%) were difffcult technical words, The_percentage'o%
difficult technical terminology in the "Restorative" group ranged froh
6.9% in an "Aging" pamphlet, tp 20.6% in a “Qancer" pamphlet, with a
mode of 15.0/15.9%, and a mean occurrence of 12.7% (SD 4. 25) |

The average sentence length ranged from a 1ow of 12.9 to a high
of 23.7 words per sentence with a mode of 17.0/17.9 and a mean of 16.8
(SD 2.56). The Dale-Chall readab111ty scores, percentdge of unfamiliar,
words , percentage of difficult technical words and average'nﬁnber of
words per sentence are reoorted~1n Table 4, page 66.

Of the difficult technical words which occurred one or more
times for a total of 946 occurrences in the "Restorative" pamphlets,
there were 681 recurrences in fewer than four pamphlets, and of these
23 occurrences were at a Dale-Chall readability score of 6.9 or 10wer,
and 658 were at 7.0'0r higher. Two hundred sixty-fﬁve difficult tech-
nical words recurred in thr or more pamph]ets. There was only one
pamphlet w1th a Dale-Chall readability score of 6.9 or 1ower, and there
were no occurrences of difficult technical words 1nﬁth1s group. All

265 occurrences were at Dale-Chall 7 0 or higher. o

Sern hundred thirteen of the- 946 occurrences of difficult
technical worgs happened fewer than four t+mes within a pamphlet, and
these were sp1it with 16 occurrences at a Dale-Chall readability score
of 6 9 or 1ower, and 697 at 7.0 or higher. Of the total occurrences of
233 difficult techn1ca1 WOrds which recurred four or more t1mes¢w1th1n

a pamph]et 7 words recurred at a-Dale-Chall readab111ty score of 6.9

or lower, and 226 were at 7.0 or higher.

4



Dale-Chall Readability Scores (D/C),
and Difficult Technical Wor

Words (ZUFW)

and. Equivalent Gr

i
o

gtorative (n=25)

TABLE 4

‘percent Per Passage of Unfamiliar
ds (%DTT); Mean Sentence Length (S/L)

ade Levels of Restorative Health Education Pamphlets

Pam. b/C . Mean Grade Mean D/C ~ Mean %
o 1.D. Score %UFW %DTT S/L Level Score - DTT
Aging (n=3)
RAS 10.5 37.6 19.9 17.9 coll. gr 8.6 11.8
RA10 7.3 17.6 8.6 18.4 9-10 SD 1.66 SD 7.06
RA13 8.1 22.6 6.9 17.2 11-12 . -
Cancer (n=3) . ‘
RC16 7.4 17.8 9.6 19.5 9-10 8.8 15.0
RC28 9.4 30.8 14.7 18.7 college Sh 1.18 SD 5.50
RC32 9.5 31.5 20.6 17.9 college
Cardiovascular (n=7)
RCV33 8.3 24.0 13.3 17.1 11-12 8.1 13.3
RCV38 8.8 27 .6 ~17.6 15.6 11-12 SD 0.80 Sh 3.92
RCV39 7.6 20.7 9.5 13.4 9-10
~ RCV43 8.9 25.7 14.6 23.7 11-12
RCV45 = 9.0 28.6 18.8 17.9 college
. RCv47 7.3 17.1 10.8 17.5 9-10
RCV49 7.1 16.8 8.7 ©15.7 9-10
Communicable Diseases (n=2)
RCD57 8.0 ° 21.7 7.2 18.1 11-12 8.6 1.3
RCD72 9.1 . 30.2 15.4 13.5 college SD 0.77 SD 5.79
Diabetes (n=4) ,
RD86 7.0 16.4 8.5 16.1 9-10 8.5 12.3
RD96 9.9 32.9 15.9 20.6 college SD 1.19 SD 3.78
RD97 8.4 25.0 9.5 15.6 11-12
RD102 - 8.8 26.8 15.1 18.9 11-12,
Mental Health (n=3) :
RMH107 7.0 16.9 7.1 13.4 9-10 8.3 12.5
RMH110 9.3 31.3 15.5 13.5 college SD 1.19 SD 4.68
RMH117 8.7 27.2 14.9 14.7 “11-12 - :
Respiratory (n=3) -
RR141 9.1 29.6 15.5 15.3 college 7.6 11.4
RR149 7.3 19.1 11.1 12.9 9:10 SD 1.37 SD 3.95
RR154 6.4 12.3 7.6 15.8 7-8
MEAN 8.3 24.3 12.7 16.8
SD 1.03 - 6.48 4.25 2.56
MODE - 7,0/7.4 16.0/16.9° 15.0/15.9 17.0/17.9 .
. 17.0/17.9
RANGE 6.4-10.5- 12.3-37.6 6.9-20.6 12.9-23.7



w

In the 50 pamphlets, 532-difficult technicq] words occurﬁed one
or more times for.a total of 1642 occurrences. - The most frequent
occurrence across all pamphlets was the word 'pfob1em', which was found
36 times in a total of 20 pamph{ets. The next most frequeﬁt word was
‘cancer', occurring 27 times in five pamphlets., It ?s noteworthy‘that .
a]thoﬁgh the word 'cancer' met the criterion of occurring in four or
more pamph1ets,=14 of those 27 occurrencesawere in one pamphlet. The
third most frequent wordtyas ‘disease', with 24 occurrences 1h 15
pamphlets, and the word ‘vein' was again notable ¢ occurring fourthi

i

most frequently at 24 times, but with 20 of those appearance% in one
pamphlet. %

The words which occurred frequently within any one pahph]et
were generally not the same words as those occurring in four or more
pamphlets. For example, the word 'problem’ with its 36 oécurrences,
had a maximum number of appearantes of three in any one pamphlet. The
word 'physical’ occured 18 times, but never more than twice in any er
- pamphlet. By contrast, the word 'suicide' occured 14 times - all ink
the ‘same pamphlet, and the word ‘emphysema' was found 13 times - all in
the same pamphlet.

Four hundred and thirty-one, or 81% of the 532 dif%icu]t tech-
nical words were’po1ysy11abic (have three or more sy11ab1es). Only 40
of the difficult technical words had one syllable, and 61 of them had

sgrﬁ% v‘s

v @

two sy]]able;.

Rgsu]ts
Hypothesis One

In testing hxgothesis one, which states that there is no rela-
tionship between théé%@adabi]ity levels of health education pamphlets

e




and the percentage 6f difficult technfca] words in fhe pamphlets, it
was anticipated that a Pearson Product MomentFCorre1ation'wopld be
applied to the data. Thi$ test however, is appropriate only when the
data exhibit a linear reTationship. Ih order to gscertain whether or
not linearity existed, a scattergram was devE]oped'from the data; )
‘Inspection revealed that in both the "Preventative" and "Restorative"
groups, a straight line relationship existed befween the Da1e-Cha11
readabi]ity scores and the percentége of difficult technica¥ words,v
lTending itself to Pearson Product Moment Correlation analysis. The
scattergram of the “Preventative" and of the “Restorative" data is
presented in Figure 3, pqge269.

For the "Preventafive“ group of pamphlets, under\ana1ysis by
Peérson Product Moment Correlation (p < .05), a correlation of .79 was
oﬁigined between the Dale-Chall readability scores and thé percentage
ofldifficult‘technicaT terminology in the sample passages. Since thé
critical value for r (one tail test), df 23, and level of significance
of .05 is t33, this result indicated a statistically significant )
positive relationship to hold between the readability 1eveTs of the
"Preventative" pamphlets and the number of difficu]t'technica1 words in
the pamphlets, at the §5% confidence level and considerably beyond.
These results are:reported in Table 5, page 70. | V

| Similarly, for the "Restorative" pamphlets, under Pearson

Product Moment Correlation (p < .05), a éorre]ation of r=,85 he]dl
betwéen the Dale-Chall readability scores and the pefcentage of diffi-
cu]t:techhical terminology in the sample passages. Since the critical

value for r (one tail test), df 23, and level of significance of .05 is .,

.33, this result indicated a statistically significaht positive
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relationship to hold.between the readability levels of the "Restora-
‘tive" pamphlets and the number of difficult technical words in the

| pamphlets, at the 95% confidenﬁe level and beyond. Based on the
results of data ‘analysis foy the first hypothesis, it is possible to
.reject the null hypothesis Lnd accept the alternate hypothesis. Thus .
it can be said that in both the "Preventatfve" and "Restorative" health
education pamphlets, there is a direct, high positive relationship
between the readability levels of health education pamphlets, and the
pgrgentage ofwdifficult technical termino1ogj contained in the -

pamphlets. These results also are reported in Table 5, page /0.

TABLE 5

Pearson Product Moment Correlation Between Dale-Chall
Readability Scores (D/C) and Percentage of Difficult
Technical Terminology (% DTT) in Preventative
and Restorative Health

Preventative (n=25) r d. f. r : sign.,
Pamphlets D/C with .79 23 .33 *,00000
¢ DTT

N s s G e e e S e M e G% R R RS G an SR s s e e e S A S e e T e R S BR SR SR am S R e e o e . W e e e = e

Restorative (n=25)

Pamphlets D/C with .85 23 .33 *,00000
g DTT .

*Significant at t* .05 level and beyond.
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Before teStﬁhﬁacou]d‘ﬁghtg&gugted ;hypothes1s two, which

DM

states that there 15 no.dafference hef@eé the ra%3;31]1ty levels of
AT .mvtkr“)

hea]th education pamph1et9 1n the presence ve:ﬁ@i ab§encﬁ in the pamph-

lets of d1ff1cu1t “technical termwnology rt was necessény to 1ncorpor-
ate the findings of the ‘two (nurse) Judbgsﬂﬁ£§y30 whether 6$ @ﬁt the -
rev1sed passages with fewer d1ff1cuﬂt tecﬁq%&a] words, conveyed the
same meaning as the or1g1ha1 mater1ql Inqieep1ng with the criteria
for changing difficult technical terminology, as described on page 55,
some of the difficult technical terminology had been left uhchanged,

~ with the result that, of the 696 difficult technical words in the
"Pretentative" passages, 489 or 70.3% were replaced. 'Similar1y, in the
“Restorative" $roup of pamphlets, of the 929*di§fieU1t technical words,
573 or 62.1% were replaced. In total 1412 (85.9%) of the 1642 diffi-
cult technica]lwords were changed. The judges~agreed with\a]] sut 70

- out. of the 1412 changes. Of:the 70, they concurred that on 13 of the
changes, the revision fat]ed to convey the original meaning O‘ the 57
changes where there was initial disagreement between the Judges as to
whether or not the original mean1ng‘was reta1ned, one Judge d1sagreeq .
with 26 of the changes, and the other judge disagreed with 31 of, the |
changes. The investigator met with the judges, who'discusseg the 57
changes on whichcthey’were-in disagreement with each other regarding
the tohsistenty of meaning from original to revised passages. ‘As‘a'
result of the discussion, the two judges agreed that seven of the>?
revisions had not changed the original meaning of the passages, ahd 50{;
needed further revision. The further revisions were made on these 50"
qpamphlets, ahd each judge independently agreed that the meaning ot the‘
originals we}e conveyed by the final revisions. It was concluded by :

the investigator, that -on all of the 1412Vchanges of difficult
R " :

»
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techntcal terminology, the revised passages constwtute data adequate

for test1ng hydﬂ&hesis two. The mean Dale-Chall score of the original

“material was compared with the mean Dale-Chall score of the revised

W
matJ.1a1 in which the difficult technical term1no1ogy had been replaced

with 1ess d1ff1cu1t technical terminology. In keeping with the
criteria for changing difficult technical terminoiogy, described oﬁ
page 55, some of the difficult technical words w%fe left unchanged.
Since replacementsof difficult technical termiqo1ogy had in
many instances necessitated using extra words to convey the correct
meaning, the mean number of words per sentence in the revised passages
was, in those instances,rincréased. In the "Preventative" group'of\
bamphlets, the original passage sentence length was 14.5 words per sen-
tence, and after revision, phis“increased to 15.6 words per sentence.
In the original "Restorative“ pamphlets, the original passage sentence
length was 16.8'w0rdé per sentence, and this was 1ncreas;d to>18.0
words per séntence after revision. To test whether the revision of the

passages had increased the mean number of words per sentence to a sta-

tfstica11y significant degree, tftést analysis was app]ied to the mean

- difference of sentence length of the original and revised passages.

The obtained t value for the "Preventative" p@mphlets was 1.33, and for

~the "Restorative" pamphlets was 1.58. TEF critical va]ue of t (one s

tail test), df 48, and a level of s1gn1iﬁ€3nce of 05 is 1.68, leading
to acce;tance that the increase in average sentence length- between the
original and revised passages in both the "Preventative"” and "Restora-
tive" pamphlets was not significant, and theﬁefore did not contribute
to a change in readabi]ity Tevel. The;e reéu];s are reported 1h Table

6, page 73. ' ‘ g -

®
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. TABLE 6
/T-test Comparison of the Mean Sentence Length (S/L) Between t“ﬂ
/ 0rig1nal and Revised forms of the Preventative and Restorative
2 ; ‘Health Education Pamphlets

¥

“Preventative ' Mean " t ot
’Pamph18ts (n=25) . S/L - SD df - - 95
COriginal " 14.5 2.38 :
N e T e 48 1.33 . 1.68
Revised " ' 5 5.8 3.06

~Non-sighificant at the .05 level.

Restorat1ve o  Mean R . Tt t

Pamphlets (n= 25) | oS/ € s df . 95
COriginal ¢ Tl 16.8 2.56 o
T L S 48 °1.58 . 1.68
. Revised -~ = = : 18.0 2.83
v , - .

Non-significant at the .65’1eVeT;"? _
.' . \ . ..‘
»The'origina] and revised. ffgures for: Dale-Chall readab111ty

'scores percentage of unfam11nar words, percentage of d1ff1cu1t techn1-

cal words, and mean number of words per sentence, are reported for the
B
~"Preventat1ve" and Restorat1ve" groups of pamphlets in Tab]e 7 page

2

74, apd Tab]e 8 page 75, respect1ve1y

e For the sake of str1ngency 1nvkest1ng for the d1fference 1n the

’J
B

DaPe-Cha]l scg;es, 1t waSwdec1ded to. control stat1st1ca11y for the

; effect on the formu]a score, - of a]tered mean sentence 1ength 'Th1§ was%L

Q %

, undertahen us1ng analys%s of var1ance for repeat measures to compare :

* o

%he @r1g1na1 and rev1sed means. ThlS anaLys1s takes into account the

4 L

- number of words per sentenCe 1n eqch‘of the setsxof Da]e Chal] scores,

»and y1e1ds a ca1cu1at1on of the mean change in Da]e Cha]l scores
N -
between f1rst anq second mean. ca]cuTat1on, in- effect ho1d1ng sentence
‘ o %

“Tength (stat1st a]]y) constant. S ¢ .

“

”fb: // D f."' B K



TABLE 7

- Dale-Chall. Scores (b/C-0) (D/C R), Percent PerZéassage of

Unfamiliar Words (% UFW) and Percentage of Difficult Technical

Words (% DTT), and Mean Sentence Length (S/L) of Original
and Revised Preventative Health Education Pamphlets

PREVENTATIVE PAMPHLETS (n=25) . v : B
PAM. 1.D. 'D/c;o % UFW % DTT MEAN S/L  D/C-R % UFW % DTT  MEAN S/L
— =~ .
- Family P]ann1ng, Sexua11ty, Pre-natal (n=4)’ “ L ' N o
PFP1 8.1 23.3  13.0 15.8 6.7  13.6 . 4.4 17.8
" PFP7 . ‘8.6  27.1 15,8 13,9 6.3 . 11.6 2.4 16.0
PFP1L . 8.5 26.2 17.5- 14,6 6.5  12.6 5.4 17.5
PFPI3 ©  10.5 366 13.7 20,9 . 8,4 22.2 3.1 25.0
Fitness (n=3) - ‘ A
PF27 - 9.2, 30.5 17?“ .,‘15 § 6.8 ' 14.9 2.8 . 17.0
 PF40 7.5 7 200Br 12E... M2.4 . 58" 8.7 1.2 .. 13.4
PF44 6.9  17.2 % ~5 ﬂ11¢9 6,77 16.3 0 12.0
" Mental Health (n= =2) . g " o
PMH48 6.7 157 4.0 11.1 6.0 11.1 0 11
PMH57 8.5  26.2 8.0 14.3 7.8 21.8 4.4 15.0
Nutrition (n=3) = : 3 -
PN72 ¢ . 8.7  26.9  13.5 16.5 7.5  18.9 5.9 %J 0
PNGO - 7.1. 18.2 = 3.4 12.4 6.6  14.9 .7 2.9
. PN89 6.8 16.4 ~ 8.0 11.5 6.0 . 11.4 3.5 12.2
Parenting (-n=6) 3
PP93 6.0 10,7 1.3, 14.2 5.8 9.3 0 14.3
;fm.Ppgs o 7. - 17.4- w97 . 15,2 5.8 8.9 1.6 16.2 -
TLRIPNI0s 6.9 17.1 3.0 1097 . 6.6 15.2 1.6 11.0
BTBNI05 5 6 155 - 2.4 - 12,9 6.3 13.0 . 00 13.0 o
y PNIO7 - o 6.1 115 40 12,9 5.4 7.2 0 13.4 24 -
T PPI20 9.5.° 31.5 . 17.3 17.4 7.4 17.6 4.6 19.0, % -
; Smokmg, A1coh01 ‘and’ Drug Abuse (.n=7) ) _ A ‘ -
PSi28 9.1  29.8 15.2 - 15.2, " 7.6  19.9 6.4 . 16.4
PSI33 © . 8,1 .22.4 - 9.6 17.8 6.7 . 18,5 1.5 19,2
PS141 7.3 - 18,9 7.5 141 ) 6.2  11.5 .3 15,0
psla4. . 7.8 20,8 12811 . 17.5 T 6.1 *-9.8 1.6 18.7
PSI60. . 2 7.4 - 18.5  I1.5 13.4 5.5 . 7.3 .9 14.9
PS162 . 8.4 . 25.3, 6.8 - 14,7 7.6~ 20.2 3.0 - 15.8
PS176 - 6.9  16.0 6.0~ 15.8 . 6.1  10.4 1.0 16.7
MEAN T 7.8 (21,6 . 9.4 145 .66 . 136 2.3 . 15.6
D ... 1.2  6%2 - 5,28 2.38 0.75 4.4  2.00  3.06%
CMODE " 6.5/6.9 . 13.0/13.9. . B -
RANGE - 6.1-10.5 . 1.3~17. 5‘~ : . )
. o ' 2 g,




TABLE 8
-
Scores (D/C- 0) (D/C-R) Percent Per Passage
and Difficult Technicdl Words (%

Dale-Chal
Unfamiliar Words (% UFW)

of
DTT),

and Mean Sentence Length (S/L) of Orlginal and Revised Restorative

Hea]th Education Pamphlets
RESTORATIVE PAMPHLETS (n=25)

% UFW

Teams L7

PAM, 1.D. p/C-0 . % DTT MEAN S/L  D/C-R % UFW % DTT  MEAN S/L
Aging (n=3) . '
RAS 10.5 37.6 19.9 17.9 8.3 23.0 + 8.3 21.8
RA10 7.3 17.6 8.6 18.4 6.0 8.6 0 19.1
RAL13 8.1 22.6 6.9 . 17.2 7.0 16,0 7 17.7
Cancer (n=3)
RCL6 7.4 17.8 9.6 19.5 6.2 9.4 1.6 20.5

. RC28 9.4 30.8. 14,7 18.7 7.4 17.5 «3 21.1
RC32 9.5 31.5 20,6 17.9 7.8 20.1 101X 19.3
Card1ovascu1ar (n=7) > ' /A
RCV33 ‘ 8.3 24.0 13.3 . 17.1 6.7 13.5 3.6 18.5
RCV38. . 8.8 27.6 17.6° 15.6 6.3 11.2 2.7 18.3
RCV39 7.6 20.7 9.5 13.4 6.4 12.8 2.5 14.5
RCV43 8.9 25.7 14,6 23.7 7.8 18.3 ‘7.9 25.2
RCV45 " 9.0 28.6 18.8 17.9 7.7, 19.7 10.3 18.8
RCV47 7.3 17.1 10.8 17.5 6.4 11.6 5.5 18.2
RCV49 é? 7.1 16.8 8.7 15.7 5.9 8.8 1.3 16.7
Commun1cab1e Diseases "(n=2) P
RCD57 -. 8.0 = 21.7 7.2 18.1 7.2 16.6 2.1 18.1
RCD72 9.1 30.2 1%4 . 13.5 6.8  15.0 2.1 15.5
Diabetes (n=4) : - ' :
RD86 7.0 16.4 - 8.5 16.1 6.1  10.4 2.8 16.7
RD96 - . 9.9 32.9 15.9 20.6 . 8.2 21.7 6.3 22.7 -
RD97 -~ 8.4 25.0 9.5 16.6 7.6 . 20.1 .52 16.3
RD102 ’ 8.8 25.8 - 15.1 ! 18.9 - 7.8 20.1 9.1 19.9
e e e e o o e o o = e o o e e e e mmmdm— e m A m o mmm e R S -
Menta] Hea]th (n=3) , _ o ~
RMHIO7 . 7.0 16.9 <741 13.4 6.1 11.5 1.9 . 13.6

" RMH110 9.3 31.3 15.5 13.5 7.4 18.9 4.8 15.2

- RMH117 8.7 ° 27.2 14,9 - 14.7 7.1 16.7 5.4 16.0
.-...'.-.._l _______________ .L.“L).-w_—-_y ______ e e e i e e e e o e o o o S R e

~Respiratory (n=3) . | ‘ .
RR141 9.1 29.6 15.5 15.3 7.0 16.0 3.1 16.8
RR149 7.3 19.1 11.1 13.0 6.3 12.9 5.1 13.6
RR154 6.4 12.3 - 1.6 15.8 5.8 8.6 4.0 15,9
MEAN 8.3, 283 127 16.8 6.9  15.2 4.4 18.0
'SD 1.05, 6.48  4.25 2.56 0.76 - .42 0 2.9] 2.83
MODE 7.0/7.4 , 15.0/15.9* ’ cooe . - i
RANGE 6.4-10.5 6.9-20.6 Fox



In testing for. the amount of variance.due to difficult techn1~
‘ca1 term1no1ogy in the "Preventative" gr;Lp, the obta1ned F value was
7.93. Testlhg for variance due to difficult techn1ca1.term1no]ogy in
the "Restoratiwe' group yielded an F value of 10.062.. Since the criti-
cal value of'F (one tail‘test),'2.22 d.f., et a level of sighificance
of ..05 is 3;42, in both cases the mean drop in readaht]tty level 'was
statistically significant at a confidence level of 95% ahd beyond.
. From these results, which are reborted in Table 9, page 77, it is‘
: possib]e to reject the null hypothesis, and consequently to acc‘>t the
alternate hypethesis, that for both the "Preventative" and "Restora-
\tive" groupskof pémph]ets, there is a decrease ihﬁthe readability
levels of health education pamph]ets ‘fol1ewtng*substitution ef‘the

d1ff1cu1t techn1ca] termlnology conta1ned in the pamphlets by synony.-

mous. techn1ca1 term1no]ogy as found in the Da]e Cha]] 1ist of 3000

fam1]1ar words, when contro111ng for change in sentence length due to

rep]acement

HypothesiSH&hree
The test1ng for hypd&hes1s three sub-hypothesis a) wh1ch states
that there is no re]at1onsh1p between the readab1]1ty 1evels of health '
educat1on.pamph1ets and the 1nterpamph1et recurrence ofyd1ff1cu1t‘t§;h-
nical words, as-measured by the occUrrenee 1n-four or mere pamphiiiigﬁ__,Js\' _
of the same difficult-technical word, WaS'enalyzed using Chi-squahe‘
withian/app]ied Yates correction. For the ”Preventativeh pemphlet

analysis, the critical value for chi;square (one tail test), df 1, at a

level of significance of .05 is 3»84. The obtained Chifsquare'vaiue



-4t

~ *Significant at the:.05 leveT agﬁ beyond.

TABLE 9 ' !

Analysis of Variance fbr Repeat Measures Between Mean Dale-Chall
Readability Scores of Health Education Pamphlets in Original Form
and After Revision, for Preventative and Restorative Samples

~
¢

”

Preventative 4 Mean F F

Pamphlets (n=25)  _ D/C.__ S.D. _ df F 95 99 ,
Original Pamphlets 7.8 1.12 |

, - 2.22 *7.93 3.42 5.72
Revised Pamphlets 6.6 0.77 ' ” ‘

*Significant at the .05 level -and beyond.

¢ Q

Restoﬂﬁ' ve' -
Pamph1€ts (n=25)
' e

Original Pamphlets 8.3 1.05 ¢

. 2.22 *10.06 3.42 5.72 »
‘Revised Pamphlets - . 6.9 0.76 e - '

&7

£

: , ‘ o : 13
. wai&11.98,,‘,and after. application of Yates correction ;for small e-xpecteﬁ\ 3
. »‘-,,‘ N ﬁh N ; b ‘1 ¥ it o )

L3

» i i, ‘ . '
f jes, Chi-squa s.ayl.00, Both of th Chij,- 1
requencies i qua;re was .l .00 30 of e‘?‘%‘;&% square values

& N -“«‘ N ._;a; .
‘were statistically significant at the 95% confidence level and beyond,

N

leading to rejection of the null hypothesisy énd“cohéequently accep-
. o , . ,

tanceso@ the alternate hypothesis.” It cépqu.ijid therefore? that '

Y L : .o B ’
there was-a direct positive reldtionship of dependence between the
B . N : \ ,
N, o
S, ahd g
; . L ] 7 A . . °
the recurrence of difficult technical words, as detgrmined by the

readabiltty levels of "Preventative" health educatidn pamphlet

6 . . ‘ \ . | - 6‘ .
recurrence in four or more pamphlets of difficult technical.words. The » -

F

results are reported in Table 10, page 78.

L3



TABLE-H. .

Chi-square Test for Independence Between ' Dale-Chall
Readability Scores of Preventative Health Education .
Pamphlets and the Inter-pamphlet Recurrence of
A .. Difficult Technical Words

i

Occurrence Diff. DaTe-Chall- ~  Dale-Chall Total

Tech. Words ' 6.9 or lower ' 7.0 or higher .
~ Fewer than 0:89 S 0=a81 570

4 pamphlets . TE=T7.0 r E=493,0

4 or more 0=5 ©o0e121 126

pamphlets y E=17.0 E=109,£L

Total Y ik 94 ' 602 696

qua ety ,;;455';s1gn1f1cance .05, df 1, is 3,8Q@§QL
Test va]u;;'ﬁng;?fstvare, df 1,-s 11. 98 o
Test valulit Dihclare after Yates correction, df 1, is 11.00,

s1gn1f1ca'} ;;' #evel and beyond. , 4

Test1ﬂg for hypothes1s three sub-hypothesis b) which states

.

e that there is no re]at1onsh1p between the readab111ty levels of health

| educét1on pamph1ets ‘and the intrapamphlet recurrence of d1ff1cu1t

¢

technical words, as measured by the occurrence four or more times per
|

pamphlet, of the same d1ff1cu1t techn1ca1 words, was also subJected to

. Ch*are ana]ys1s. For the "Preventatwe" pamph1ets the cr1t1ca1

',ya1u@ of ch1-square (one tail test),y 1; and a 1eve1 of . s1gn1f1cance,

is .05 }s 3 84. . The obtained chi- square va]ue for the frequency of

spec1f1c dwff1cu]t techn1ca1 words wh1ch occurred at least four times

» »

“in any one pamph]et in relation to the Da]e-Cha]] score of the, pamph-
1et‘was .664 1nd1cat1ng that the test resu1ts were not s1gn1f1cant,

and it was not poss1b1e to reject the nu]] hypothes1s.

v
B

.3

fy

-5 »%”



TABLE 11

Chi-square Test for Ipdependence Between Dale-Chall

Readability Scores of Preventative Health Education
Pamphlets and the Intra-pamphlet.Recurrence of .

Difficu]t Technical Hords C T

]
)3

v
¥

Occurrence Diff. ', Da]e Chall * 'ba]efChall - Total

Tech. Words' . 6.9 or lower 7.0 or higher _
Fewer than, 4 times. O=7i’f“ ' 0=476 547 g
per pamphlet ) o E=x.9 .. E= 473 L+
4 or more times 0=23 - ‘O=£@6* P
per.pamphlet 2£220.1 E 128 9 .
~Total- ‘ ' 94 ) 602 _ég&G@G“’M
' Chi-square at level of s1gn1f1cance,.05 df 1, is.3.84, . :i» *;Qgiq&E
Test value of Ch1-5quare is .604, df 1, non- s1gn1f1cant at. agﬁ 1eve1 Sﬁé‘_ "
S M 32
P \* ‘ . . ‘ T "J «."1 .
For e*@esting of hypothesis three, subhypothesis a) and the "Restora-

" [amph]ets, the cr1t1ca1 value of Chi - square (one tail test), df
1, and a f%ve] of s1gn1f1cance of .05 is 3.84. The,obtainedithi-square
valyue was 9.17 andnffter Yates corrett1on for small expected freouen-
cies, Chifsquare Wil 83. Both of these va]ues were statistically
:j'gn,'i'ficaht at thegconﬁdence level and beyond 1ead1ng to rejection
of the null hyoothesis, and consequently acceptance of the alternate
ﬁypothesis. rThus it can be stafed that there was a direct positive

re]at1onsh1p of dependﬁce between the r”a\amhmev& m

tive heatth educat1on pamph]ets, and the recurrence of difficult tech- :
' '1
g n1ca1 words, as determ1ned by the recurrence 1n four or more pamph]ets

Q

N of d1ff1cu1t tecgh1ca1 words. The resu]ts are reporggﬁ 1n Table 12,

page 80. o I T . ﬂ

L



TABLE 12

Chi-square Test for Independence Between Dale-Chall
. Readability Scores of Restorative Health Education
Pamphlets 4nd the Inter-pamphlet Difficult Technical Words

Occurrence Diff. Wpare-Chall Dale-Chall Total
Tech. Words . 6.9 or lower 7.0 or higher i
-K‘\ ' . ) v_r‘“ N : y * ‘v;\:”v’, :
Fewer than' = *© - 0=23 . 0=658 ’ 681
4 pamphlets : , F=16.6 F=664.4 v
Four or more 0=0 - 0=265 ~265
pamphlets . E=6.4- E=268.6
Total . . 23 9 946

rence of difficu]t.technical words, as measured by the occurrence four -

also subjected to Chi-square analysis. The critical value of chi- Tl

Chi-squaresat level of significance .05, df 1, is 3.84.

~Test value Chi-square df 1 is 9.17.

Test value of Chi-square, df 1, after Yates correction is'7.83,

‘significant at .05 level and beyond.

. I
&3 . S . P . B N
i , . o L s TR
s pdl

e ] 4 e o e i g T N s
. . v sfor the *Ré?&oratiVé”hﬁﬁmph1ets,“hypoﬁﬁé§n§»mhree §?Erhypothe-v‘

sis b) whicJ‘states that there is no relationship between the readabil-

7

ﬁty level of health education pamphlets and the intrapamphlet recur-

or more times per pamphlet, of the same difficult technicai word, was
SR : ot <.'--;",;§K
squarg.(one tail test), df 1, and a level of significance of .05, is e T
3.84: -The obtained Chi-square value for‘thg frfquengy of specific.
difficult technical words which ocdarred at 1easf four times in any one
pambh]et,‘in re]atian to the Dale-Chall.score of the pamph]e£ was .427,
ind{Eating that the test results were not'significant, and 7t was not |
possib?e to rejeét tpe'nu%] hypothes;s. These res@]ts are reported inf.‘é:;)

Tab)e 13, pagé 81.



TABLE 13

Chi-square Test for Independence Between Dale-Chall
Readability Scores of Restorative Health Education
Pamphlets and the Intra-pamphlet Recurrence of
Difficult Technical Words

Occurrence Diff, Dale-Chall Dale-Chall Total
Tech. Words 6.9 or lower 7. 0 or_higher

Fewer than 4 times 0=16 . 0=697 g 713
per pamphlet E=17.3 E=695.7 '
Four or more 0=7 0=226 233
per pamphlet - - E=5.7 - E=227.3 : .
Total o 23 923 - 946

Chi-square at level of s1gn1fj§ance .05, -df 1, is 3. 84*@ i%fﬁ” 
Test value of Chi-square, df 1, is 427, non- s1gn1f1can% at 05 1eve1

ﬁa.
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-
DISCUSSION OF THE RESULTS |

The purpose of this study, it will be recalled, was to-examine
ontribution of d1ff1cu]t technical 1anguage to the readability of
h educat1on pamph1ets -in-use and thereby add to the general body

owledge concerning the comprehensibility, and therefore usefulness

of pamphlets as.2 means of educating the public on health matters.. The

study

v{pamph1et§ A

ki ) , .
was designed to add to the existing knowledge by:
determining whether the readab111ty 1eve15 of a sample of health
education pamph]ets in current use .are comprehens1b1e to the

potential users of those pamph]etS'on the‘bas1s of tq§1r,

R

readability alone; .

¢ -
determining whether the difficult technical terminology in the

pamphlets bears a relationship to thé readability levels of the

o
LW

e

determ1n1ng whether or not the readab1ﬁw¥y 1gve15 of the pamph-
Tets could Qé lowered by replacing the difficult techn1ca1
.tehminology in the pamphletsabw1th synonymous technical words
which would be Understood-by.the average reader; '
determining whether' the reaq§b111ty,1eve1s of the health educa-
L)

.tion pamphTets were, in party a function of the recurrence of

some Qifficult technical wOrds within and/or across-pamphiets.

82



In general, it was found that the readability levels of health

A

education pamphlets are higher than grade 8 and, all else being equal,

—only nine- out of 50 (18%) would be readable by the average person,

el

defined as one with a gradb 8 reading abiTity; T4 (28%)-had-a readab1L‘<ene

ity 1e§e] of grade 9-10, and 27, or more than half of the pamphlets
would be at a readind Tevel requiring 11 to 12 years pf education, The
literature describing the readability levels of health edueation pamph-
lets is, as yet, limited. However results of the present study support
the consistently reported finding that health education pamphlets are
written at a level of difficulty ﬁapcﬁ is geyond the readind ability of
the average user of the pamphlets defined in this study as grade eight.
.,The‘présent study results indicated that only 18% of the pamph-
. lets had a readability level of grade 8 or lower, while 54% require e
grade il or higher education in drder\to be understood, support the

resu'ts of Spadero et ‘al. (1980) who found, using the Flesch readabil-

ity formufa, (18%) of 111 pamphlets were readable at grade 8 or

Lower, and 54 ‘ ) were readdble at grade 10 or h1gher. Results of
adiher reported ;tud1e; of a cross sectnon of hea1th educat1on pamphiets
are also supported by the ‘presgnt fﬂﬂd&p@ﬁ,ﬁﬁﬁand1C§ted by: Spadero's
’(1983) findings that with the SMOG formula, 5 of 55 k9%) pamphlets had
a readability level of grade 8 or 1ower, and 34 (61.3%) were aéxé'read-.
ab111ty Tevel of grade 10 or h1gher, ‘Holcomb (1981) ‘using the Flesch
formu1a to show that 6 of 15 (40%) pamph]ets were readable at. grade 10
or higher; Doak and Doak (1980) who reported SMOG results of a mean
readability 1eve1 of grade 10 when measurgd on 100 pamﬁh}ets and .
Fre1muth (1979) who. showed with the ‘SMOG. form%%a g@gt every one of 20

pamphlets stud1ed had a readability 1eve1 of gradeall or higher.

o
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The other readability analyses of hea]th educat1on pampﬁﬁetg K
(Dale and Hager, 1950; Thrush and Lanese, 1962; Ley, 1972; Kahn, 1978,

[y

Liquori, 1979; V1v1an and Robertson 1980 Leichter et al., 1981 il
'”Bakdashmet“aTT}”I983; Hopk1nson, 1983) “each concentrate on spec1f1c i
subject matter, which limits the comparison one can make with the
present study. The nine studies show:hOWever,.using the Da]e-Chal};.
Fry, FOG, SMOG and Flesch formulae, thagéyith only one exception, all
have demonstrated pamph]et‘readabi1{ty ieve1s with between 37% and 65%
of the material falling at a grade 11 or higher readab111ty Tevel, The
only study which is an except1on to th1sﬂf$ﬁd1ng was that of L1quor1 . /Q
(1979), where only one in four pamph1ets was at a readab111ty leyel of
"grade 11 or higher, but it is important to keep the extreme1y Timited ‘
sample size (n=4) in perspective, |

oIt ds evident that there is a large measure of agreement
between‘the readabi]ity 1eve1s of health education pamph]ets,trepor&edﬁta
in- the present study and those reported in. other dtud1es. The . i
| pamph1ets are typically prepared at a readab111ty level h1gher thah -
grade 8, and are therefore at a reading level whlch wouid ‘be t00

difficult for the average reader to understand. If a pamphlet can not

be understeod by a reader,_then the pamph]ét is of no;use in teaching

— .
RS

" the reader about a_condition.
The pré@ent study has concentrated onsmeasurement gf the vocab-
u]ary d1ff1cu1ty in the pamphlets, with the part1cu1ar focus, on diffi-
'cult techn1ca1 terminology. Desp1te the f1nd1ngs by Samora et al.
q.(1969) Sme]tzer, (1980), that words hav1ng the1r on]y mean1ng in, the
field of, health or hav1ng a spec1a11zed mean1ng when app11ed to the
, hea]th f1e1d are not genera11y understood,by non - health care profes- 'i

s1onals, regard1ess ofueducatv‘agad ﬁ;§~1}mnt

\l -
£ ,,f
e

Er |



present Study is that as high as 20% of a]] o? the words in the pamph-
lets are technical words. This means ﬁhat from the 50 pamphlets

' ana1yzed as many as one out of evary f1ve of the words in the material
which is supposed to be he]p1ng a user 1earn more about preventat1ve or

restorative health care, js not likel

*&o be understood by ‘average

Ny 1ona1 potent1a] of the

5

readers, thus severely limiting theg g

B A 9 M .
s 4 v
R

pamphlets as a health educatioh me®

4

Only two other readabil it} ies of health education pamph-

lets have reported any vocabular‘%%ses (‘Ihrush & Lanese, . 1962;
Leichter et al., 1981), and neilgs of these has sub-divided the
unfamiliar words into techn1ca€§s§:sus non-technical terminology, nor
reported specifically on the assoctation between readabi]ity’TeVET;*ahd;
difficult technical terminology. Although one can not therefore draw
any compar1sons with prevwous studies spec1f1ca11y about the d1ff1cu1t
technical terminology in the pamphlets, the finding.of the present
study, that the unfamiliar words (technical and non-technical combined)

. ranged from 10.7% to 36.6% in the “Preventat1ve" pamph]ets and 12.3% to
37.6% in the "Restorat1ve“ pamphlets, was in agreement withgthe reSults }
of Ledichter et al., who report unfam111ar words in the range of 12% to
31% in the. eight pamph]ets wmch they ana]yzed It seenhs" trom this
limited ev1dence that up to 1/3 of\the words used in hea]th education
pamphlets typ1ca11y are unfam111arewords ‘Any words, whether technicaj
or - n0n—techn1ca1, wh1ch are unfaoTT;;r to a reader, will 1ﬂm1t the ://
comprehens1b111ty%of written mater1a1 for that reader. It rema1ns,now'-

. to 1nyest1gate the 1mportance of spec1f1ca11y difficult technwca1‘.~

*term1no1ogy to the readability 1eve1s of the pamph1ets, 1n order. to’

< affirm the pesults of the present study. ‘ ™~
+ s - . . - . ~ \
+ .
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It was shown in this study that the "Preventative" andv"Restbrﬁj

ative" groups-of pamph1ets differed significantly with respect to thg

”"Jproport10n of d1ff1cult techn1ca1 term1nology which they conta1n, None’

' L

é?g the reported Stud1es has made a s1m11ar division between preventa-
téve and restoratlve content, so there was no bas1saupon which to

N A .
compare this spec1f1c f1nd1ng. A conclusion from the present study:

however was that pamph]ets which describe the everyday hea]th care

-
behaviors of an 1nd1v1dua1 do have proportionately fewer d1ff1cu1t

&

technicalvwords than do the pamphlets~wh1ch describe a "treatment"
action. Furthermore, it appeared from the results of the present study
that the difficult technicalkterminology was used more frequently ing -
some subject matter pamph]ets~than in others. ‘Further study should be

directed toward determ1n1ng the!tent of the re]at1onsh1p between
»
specific subject matter of‘pamph1ets‘and the occurrence of difficult

technical terminology in dem. 1f°it were the case thaf certain
. ' : T
subject matter groups typically contain deficu]t;technicaL words,

health educators could be cautioned to be particu)arly caretul‘with \
regard to the term1nology of such pamph1ets. | B 'ﬂﬂ N
Nl
The relationship revealed 1n the f1nd1ngs between readab111ty

\\,. N .

Jevels and occurrence of difficult tech1ca1 term1no1ogy, mer1td fu11 %
» : , . / :

discussion, _ - A o

Hypothesis One R o o ”/ o 8 /
The, test1ng of hypothes1g one, was. undertaken t determine

! Y . *{

whether or.hot the Dale- Chall readab1Y1ty scores’of hea]th educat1on,

)

pamph]ets would increase as. thedﬁhmber of d1ff1cu1t techn1ca1 words

— :
a P . - .' ) . . O
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. ’ |
,'increased Support-for'this-gpparent]y common’ sense conclusion was

& “qemonstrated when«the f1ﬂﬁ1ngs revea]ed a high positive re]at1onsh1p to
obtain: a Rgarson Product Moment Correlat1on of r—.85 he1d between the .
‘readabi11ty scores of the 'Restorat1ve pSmphlets and the-percentage of
difficult technical termino]dgytﬁn thoee pamphlets, and one‘oftf={79
*he1d for the readability scores of the ‘Preventative’ pamph]eté. Al-
'thouéhfho‘qther eeported;heseareh,has established the degree of. essocia
'atton between the readability levels of the hea]thkeaucatien h;hphiets‘

\

r
and the d1ff1cu1t technical term1no1ogy contained in the pamphlets, 1t

bears repeat1ng that the results were found to be s1gn4f1cant at the 5% .

e‘ib‘;

Tevel and beyond, providing. ev1dence that there was a strong pos1t1ve

relationship. between the’ Da]e-Chal] readab1]1ty scores of health educae

' tion pamph]ets and'the!pefcentage of difficuTt technical terminology &

occurr1ng in the pamph]ets. ' o

If words related to hea]th are genera]]& not understood by”non—'
,heaith care‘prOfessiQnals, and if the pamphlets are to serve an educa-
ttona]kpurpose and be readable at the leVe1 of the‘average reader, the
b1nformat1on must be presented using words wh1ch the average reader w1111
understand. Obviously the more d1ff1cu1t techn1ca1 words the pamph]ets
contain} the higher the readab111ty levels will be, hente the Tess use-
ful the pahphleté will be-as a method of teaching'users about hoq to'
" manage their own hea]th care,

R
It was only after all of the d1ff1cu1t technical words weree

L
" jdentified in phfparat1on for hypothes1s test1ng that- it was. noted that
' most (81%) were%polysy11ab1c (three or more syllables). There is no: .

ev1dence with wh1ch to compare this f1nd1ng of the remarkab]y hlghz

e
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- .number of polysyllabic diffieult technical‘words, but one could specu-
late that the'diffjculty’which a reader might experience in understand-
ing a technical WQ}d, is in part a function:of‘the number of sy]iébles
in the word Study of the re]at1onsh1p between the readability . 1eve1s
‘éf hea1th education pamphlets and b;chn1ca1 word 1ength shou1d be con--
ducted. Perhaps the 1ength, and not the fam111ar1ty of the. techn1ca1
eword, is the factor in the high readab111ty levels of hea]th educat1on
pamph]ets. : , l ¢

‘ ‘ “_ \W :.‘ \ : )
Hypothe51s Two ‘ oo o . }\\J «

I

The test1ng 9t_hypothes1s two was undertaken to determine

qgwhether the- readab111ty 1eve1s of the pamph]ets could be 1owered when

the dtff1cu1t techn1ca1 term1no1ogy in the pamphlets was rep1aced with
more eas11y uhﬁerstood techn1ca1 words, while retaining the mean1ng
/conta1ned in the originals., O0f the 1642 difficult tighn1ca1 words in
the 50 pamph]ets, 14129(85 9%) were replaced and th]s subst1tut10n

- using words from the Dale-Chall 11st of 3od§:fam111ar words, s1gn1f1-'
cantly Towered the mean-Da]e—Chal] reehab111ty scores at the 5% 1eve1l/

and beyond. The only other health related study which reports changing

difficult techn1ca1 terminology and ca]cU]étiqg a second readabilﬁty

=}, . . L

Tevel ongthe revised material was that of Pyrczak and Roth (1976). Un-
Tike the present study however, this limited 1hvestigétion was analysis
of 'warnings.' on medicatipn labels. There are therefore; no ftndings
of difficu]t technica] words in heaith education pamph]ets with'which
1to compare the present study d1rect1y. It i5 apparent however, that
the readabidity 1eve1s of hea]th educat1on pamph]ets can be 1owered to
a s1gn€f1cant extent just by keep1ng the«number of difficult technical

words down.
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There are undoubtedly synonyms which could -have been uség‘in

.- the present study which would have conveyed the meaning of the original

I ' v ’ ‘ .
material in a more concise way than occasiona]]y‘occurred,$n the

'

present study. Also having available a variety of synonyms for some of

the difficult technical words would ease the . task df.the writer of

materials who 'is wanting to write in a style which wi;h retain the

reader's interest. This study demonstrated the potential value of a

ist of'difficu1t technical yords_and their synonyms which would help

those writing materials 40 know which technicai words to avoid and some’
a]tefnate words which could bé used to convey”the same meaning. |
"One Timitation co trying to change all cf the difficult techni-
cal terminology in the bamphf@fgjjf?ég\Tn\che fact that there are times
when the writer;of the material ‘may choose to\]eave a difficult techni-
cal word ijn che material. As Dale and Hager (19 note, the practice h

of using difficult technical terminology, and then explaining it has

educat?oné] value. For example, a wocd such- as diabetes which identi-

fies a‘diseasé condition, or a word 'such as insulin which a reader

-

shou]d know 1n connect1on with the disease, m1ght be 1eft in tmg_pamph-

lets. When such words were. 1eft unchanged 1n the present study, the
' i

readéb111ty scores remained.higher than they would have been if all of

“the difficult technical termino1o§y had been removed. - For exqmp]g, in

N

the pamphlet entitled "yaricdsé,VeinS", the word 'vein(s)' occurred 20

“

t1mes, and var1cose eight times. The original'Da1e Chall readability

score was 9 0. and a recalculated Da1e Cha]l score 7. 7 If the revised

materials had not contained those 28 occurrences of ‘vein(s)' and

‘*varicose', the.ﬂ.@a1cu1ated Dale-Chall readability score would have

been 6.3; requiring, roughly speaking, a reading ability of grade 7.



One could argue that a reader who is ovgrwhe]med by the pres-
ence in the pamph]ets, of words which are hard to understand ‘may not
pensevere with the reading. However, if many dﬁfficu]t tecdniéaﬂ words -
can be excluded, the few which-remain can be exb]ainéd using»fermin;

eo]ogy which the average reader can unders%and,'thus'enhq@&ing the
educatioda1 value of the materialf One could further ardue that the
increased reédabi]ity level of the material caused by the'fey remaining
difficult technical words is a reasonable trade-off. 1In the present
study two observaiionsAcan.be made' about the use of_difficu]t technical
terminology whicH~m1ght have educétiona] value, -

L 2

Firstly, the explanation given of the difficuititechnica1
- Words, if present, was g1ven for those words directly related to the
pamph]et top1c wh1]e a]l other difficult technical words 1n’(ﬂe pamph-
let are 1gnored. For examp]e the pamph1et "If Your Ch11d Has A Congen-
jtal Heart Defect" provided parenthetical exp]anation‘of ‘stenosis ' »and
ventr1c1e s wh11e words such as 'diagnosis' and 'surgery', elthough
also d1ff1cu1t techn1ca1 words, were unexp1a1red In instances such as
these, 1t wou]d appear that those who are prepar1ng the materials are
aware of the need for exp]anatiod of some of the.teehnice1 words, but
this awareness hés been.confined to a,eohcern with words associated f
w1th the part1cu1ar top1c. If is impor%ant.that‘persons preparing
~health education- materwa]s prov1de explanation of all of the d1é%1cu1t
technical words in the pamphlets, if the pamph]ets are to be useful as
a.teaching‘method for the average reader. ' Secondly, where e parenthet-

"jcal explanation was used after a difficult technical word, the word in

parentheses was often another hea]th—re]éted word which would not be
-~ o0 _ L

@«
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understood. For example, the pamphlet "Food and Your Heart" used the
. S ’ ’
word-'calorie' to explain the word 'energy'. -Neither of these words is

on the Dale-Chall 1ist of 3000 familiar words, pﬁnpointiné these as

difficuMt technical words. If ‘one is to use exp]anatory words, they

T

_ must be words which are eas11y undérstood,,1f the usefulness is to be -

enhanced o . '

Ayeoncépt is an idea of a clags of objects; a general notion or
>

-~ idea (Oxford 1971)2 The prob]ems associated with us1ng a word to

Y

’

descr1be a complicated specialized concept was apparent dur1ng the data

generation for the test of hypothesisﬁtWo. Studies have shown (Boy]e,_

1970; Tring and Hayes-Allen, 1973) that many -people are not aware of

the location of the body organs,'non of the function of-these organs:‘

L

One can-1nterpret th?s to mean that the 1nd1v1dua1 who lacks this

_ know]edge 'has not deve]dped a conceptual undefstand1ng as opposed to

perceptua] recogn1t1on of the work1n S of the human body'. Dale and

Hager (1950) warned about words whick require conceptual understanding

when they expres§ed the need for writers of Mealth education materials
to f1nd the most effect1ve way of present1ng complicated, spec1a11zed

concepts which require the use of,techn1ca1 }anguage. If one defines

" specific health concept words as identifxfng: a part of the body; a

\ ; : N ‘ '
function or product of part of the body; or a dysfunction of part of

the body, in the present sfudy there are identified 85 (15.9%) of,the‘

532 difficult technical words which are specifie concept words - words

such as"contraception'f 'sterj]it&', '1nferti1ity' and 'hereditary'.
If the specific concept being described is unfamiliar to a reader, it

is not an adequate procedure to use synonymous words for-purposes of



“understanding of the concept. The concept 1tse1f w111 st111 not be
,understood aéd must itself be explained.

It will be recalled that §3 of“thé 25 'Pfeventative' pémbﬁ]ets
and 10 of the’fSU‘Restorative pamph]ets were lowered to.a Da]e Cha11 .
score of 5.5 to 6.5. In some pamph1ets, the readab111ty levels
remained high despite the removal of d1ff1cu1t techn1ca1 termwno{égy. '
For example, the or1g1na1 passages from the pamph]et “Travelling with
Diabetes" had 25% of the passage words identified as unfami]iar.' After
removal of the d1ff1cu1t technical words, there\were still 20% of the
words which were unfam111ar. Exaéﬁ]es of these words are c1rcum-'
stances', 'conf1dence s 'departure‘, aﬁd 'anticipate‘, Since the -
t-test aha]ysis demonstratedvthat the senten;e lengths of the passéges_
had not increased sighificant]y, aqﬁ the other variab]g measured by ‘the
formula is the percentage‘of unfamifiar‘wbrds,“it must be theiremaining'
unfamiliar non-technical words in the passages which kept the read-
ability, as measured, high. One can cohc]udé,theneforé, that in order
to %nhance.the educational benefit of the pamph]ets, care should be
taken to avoid, as much as possib1e; both tecﬁnicel and non-technical'
unfamiliar words. -

J Another examplg will illustrate how the non-technical un-
fami]iar words may be a major factor in the Comprehensibi]ity»of'the
material. In the pamph]et "Frequent]y Asked Questions About
'A1zhe1mer s Disease", the phrase adverse drug reactlons was changed -

to 'the body acting in an adverse way to drugs'. Ihe difficult techni-

cal word which was changed was 'reaction', while the word 'adverse'
S g

remained because it is not in the Stedman's Medical Dictionary. Since



'adverse"is an integral part of the meaning of the”phrase, it seems
. 1ikely that if a reader did nqt unqerstand,the original, the revised.
would also not be understood. Since the specific focus of the present
study was on the difficu]t technical terminology, no attempt was made
to change the unfamiliar .non -technical words. However, it bears
repeat1ng that if a writer of the pamphlets wants to ensure that as
mugh of the,educationa1 message as possible will be understood, most
_unfamiliar words, both technical and non-technical, should be avoided.
Durﬁng'revision of.fhe passages, one péﬁph1et "AiDS" provided «
evidence of how quickly the specialized language of health is expand-
ing. The acronym name AIDS occurred 11 times within the passage, but
the condition %as been diagnosed so recently as a medicai syndrbme that

it is not described in the latest version of the Stedman's Medical

?ictionary (1982). 1Its .occurrence.was identified as am unfamiliar non-
' techniia] word, clearly a mis]ead%ng cbnc]usion by common sense, {hough
. required by the operat1ona1 def1n1t1ons used Tn the study. In all, it
can be concluded from the results df the test of hypothes1s two, that
'1t is possible to prepare written materials which convey a health
educat1on message but, wh1ch are 35 the readability level of grade 8 or
1ower.« Furthermore, the d1ff1cu1t techn1ca1 ‘terminology in the pamph-
lets cén be modified, 1nd1cat1ng ‘that ?Qe hea]th education message can
be‘conveyed us1ng technical words which can be understood by the |
avérage‘reader.;

Hypothesis Three

The testing of hypothesis three was undertaker to determine

whether high rg@débi]ity levels of the pamphlets would be associated
with some recurrént difficult technical words which occurred four or

¥

more times across or within pamphlets. The division point of
. . |

-



, _ »
/Dale-Chall readability score of 6.9 was chosen to divide the pamphlets

into those with a readability level of grade 8 or lower and those
higher than grade 8 reTlecting‘the ability of the average reader as
defthed. The results of the across pamphlet analysis on both the
"PreQentative" and "Restorative" pamphlets revealed that the actual
frequenly of difficu}t teéhnical words recurring in four or more pamph-
lets was différent for pamphlets of readability levels below and above

, 4
grade 8 from the expected frequency at a level of significance of 5%

and beyond, allowing the conclusion that the readability levels of

'pamph1ets are cont1ngent in part, on some difficult technical words

"3
)

times. w1th1n a pambﬁ ét:‘djd not d1ffer significantly below and above
grade 8 at the 5% level, from the difficult technical term1nology
occurring fewer than four times in a pamphlet. Thus it can be con-v
cluded fhgt, un1i@e the recurrent difficult technical words across four
or more pamphlets, the readab111ty \eve]s of ne1ther the "Preventative"
nor "Restorat1ve" pamphlets were cont1ngent on the recurrence of wogds
four or more txmes w1th1nva pamphlet, and the readability level of any
particular pamphlet was associated with the occurrence w?thih IFZi'
pamphlet of several djfferent difficult technical words.

Some observations can be made about the recurrent difficult -
technical terminology. There is a fund of technical 1quuageAclear1y
assoéiatea with health, and it may be that words recur because they are
being drawn from this specific vocabulary. . If this is the case, when
the wqrds are identified as being exclusively technical and difficu]t;

care c¢an be taken‘to avoid their use. If a difficult technical word

occurs many times in one pamphlet, it is usually a title word of the



pamphlet., For example, '1ﬁsulin' occufrea 13 times'in the passages
from "Let's Talk About Insulin®, and ‘cancer' occurred 12 times in the
passages from 'Facts on.Skin Cancer'. Perhaps in I;ght of what has
already been discussed aboqt title words in pamphlets havjng éduca@ionL‘
al value, the recurrence of these words is not a disadvantage. Howlu
ever, it bears rebeating that caution must be employed to ensure that
these words are explained, using word; which can be understood by the
average reader of the pamphlet. )

The word 'problem' occurred most frequently (36 times). Even

* though this word is in the Stedman's Medical Dictionary, it is not a
word which one associates exclusively with health. Simi\ar]y 'method',

'increase', and 'control’ recur, and while unfamiliar, do not have
their most obvious meaninés in the field of health. At ‘least six of
the recurrent difficu]t'technica1 wbrds:  disease, physical; patient;
physician; medical; and il¥ness are health-related words which one
reads and hears frequently. One conclusion which may be drawn is that
the recurrent use of words in health educag\pn pamphlets, which do not
‘Bave their most obvious meaning in the field of health, is probable
because of the underTying)ifsumption that since the words seem familiar
to the brofessiona] educator, they'are understood by all. The Dale-
Chall readabi];ty formula detects these words (and their effect on
readability) which are frequently used By writers of health education

materials, but which are nonetheless difficult for the average reader

to understand.

Conclusions
It can be concluded from the overall results of the study, that

with the "Preventative" subject matter groups of 'Family Planning,



Prenatal and Sexuality', ‘Fitﬁess'. 'Mental Health:, ‘Nutrition',
4Smoking, Alcohol and Drug Abuse' and 'Parenting’, and Within the
"Restorative" subject matter groups of 'Aging’, 'Csncer', ‘Cardiovas-
cular', 'Qommunicﬁb]e Diseases', 'Diabetes', 'Mental Health' and
‘Respiratory', the health gducation pamphlets in use at the Edmonton
Local Board of Health, or in settings distributing similar pamphlets
from the same subject matter groups, are written at readability ;;véls
higher than grade 8, and thus, the pamphlets are writtgggat a level of
difficulty too high for them to bé understood by the average person..

It seems self-evident, but must be stressed, that if -a pamph]et cannot
be understood by the intended reader, then 1ts‘usefu1ness as a teach1ng‘
method is effectively negated. The pamphlets must be prepared at a
readabi]fty 1eve1)of grade 8 or lower if they are to be understoqd by
the average person. With the exception of one study baéed on a sample
of four, this finding is in keeping with all other.research on the
féadabi]ity of héa]th education materials. Furthermore, the Dale-Chall
readability scores of the pamphlets exhibited'a high positive correla-
tion with the difficult technical terminology in the pamphlets. Based
on th1s corre]atlon, one can conc]ude that for any pamphlets w1th1n the
range of readab1]1ty scores identified in the present study, there will
be a d1rect increase in the readability levels of health education
pamphlets, as the number of difficult téchnica1 words 1ncrease, and
conversely there will be a d1rect decreas% in the readability levels of
the pamphlets, as the number of difficu1f ;echnical words decrease, If
the pamphlets are to be a useful teaching tool for those with a redding

ability of grade 8 or lower it is evident that the number of difficult

technical words must be kept as low as possibTe.



[t was demonstrafed in the siudy, that thF diffﬁcult'technica1
‘terminology in: the pampﬁ]ets could be replaced b} technical term1hology
which wag synonymous or similar in meaning, but less difficult to
undérstand. A comparison of the mean drop in the Dale-Chall readabil-
ity ;cores between the original and revised ve:sions indicated a reduc-
tion in the Dale-Chall readability scores to a statistically signifi-
cant’degree. Ahis type of revision of heatth education pamphlets has
not been previously reported, but if the present results can be
replicated, their practica1'significance.cannotAbe ignored, since they
demoristrated that if care is taken to control for difficult technical:
words in the terminology used, it is possible to prepare written
materials which teach about health-related matters, which attai% the
, desirably low readability levels. This conclusion is of considerable
importance to health educators who prepare or teach from the pamphlets,
because it ‘demonstrates thatkthe usefulness of the pamphlets can be
enhanced by preparing them using languagé which the -average person will
understand. ‘ ' |

Although care was taLen to ensure that the replacement termin- 
ology in the péssages conveyed the same meaning as the original materi-
als, there were occasions when the investigator had diffic®lty thinking
of an abpropriate substitute word or words to use. One might speculate
that if.a writer of healih education materials had a similar difficulty
in thiﬁking of a technical word which would be understood by the-“aver-
age reader, that yriter might well choose instead, to use a technical
word which is readily understood by health care Rrofessiona]s, but is
in fact, a difficult technical word. If howeQer, that same writer Had

~access to a list of difficult technical words, and some synonymous word



understooq by the average reader, it is likely that the more readily
ungerstood words would be used in the written materials, leading to the
conclusion that there is a need to develop, as a resource for health
educators,.a vocabulary of the difficult technical words, accompanied
by synonymous words which could be used to convey the health teaching
to.}he.average person. ’ : ’ \ ,

The need to explain any difficult techpical terminology which
is used ip the pamph1ets was discussed in the present stuqy, as was the
‘need to expléﬁn any concepts which might nqt be understood by a reader.
The importance of ensuring that the wo;ds used to convey a health mes-
sage are either words which the average reader will understéndx or are
accompanied by explanation which will be understdod, can not be over-
emphasized. The pamphlets will have absolutely no use as a teaching
aid method, if they are incompqehénsib]e to the reader,

The present study indicates that the readability ]eve]s of
health education pamphlets are contingent, in part, on difficult tech-
ni&a1 words which recur in at 1eas} four pamphlets, leading to the
conclusion .that there is a basic technical Wwpcabulary which is used
repeatedly by those preparing educationa1 materials. Care must be
taken to avoid using, or to explain, those frequently used difficult
fechnica1 words. By contrast, the difficult technical words which
recur four or more tiﬁes within a pamphlet are independent of the“read-

.ability levels of pamph]éts below or above grade 8. Therefore, even
though a difficult technical word which occurs several times within a
pamphlet, will contribute to the high readability level of ;hat partié-
u]ar.pamph1et,'it will not necessarily contribute to the ov;ra11 high
readabf]ity 1evelslof the pamphlets in general. Howéver, as evidenced

by the previously mentioned example of the‘pamph1ets describing



example of the pamphlets describing va:icg&e veins, 1f a word appears
several times within a pamphlet, the readability level of that phrtiCu-‘
lar pamphlet remains higher than it otherwise would. It can be con-
cluded that the presenée of the difficult technical words are the
reason fof that high réadability level, and thdse words must be
explained, if their presence in the pamphlets is t§ be retained for
some purpose such as teaching or as a diagnostic label,. * ’
¢ It can be concluded that thosé pamphlets which contain preven-
tative content (Jabelled "Preventative" in the present study), have
s?gnificant]y"10wer readability levels than do those which contaih
réstorative content (labelled "Restorative" in the present study).
Similarly'the pamphlets which contain preventative content have a
significantly lower percentage of difficult technical terminology than
, do thgse pamph]ets which contain restorative content. Of all of the’
pamphfets analyzed, for the average reader the pamphlets dealing with
.'P ting' would be the most easily unde}stood, whi]e'the 'Family
Planning, Pre-nétal and Sexua]ity; would be the most difficult for the
average person to understand., When pamphlets are used for health
“teaching, educators who have beeﬁ caQtioned that there are particular
éubject matter pamphlets cohtqining‘more than the usual proportion of
difficult technical words will be 5b1e to use"fhis\knoulgdgg and avoid
using the difficult to understand words.

It will be recalled that é Dale-Chall readability score of
appr0}1mate1y 5.5 to 6.§&“ras acﬁieved'in 23 of the 50 pamphlets, quér
substitution of difficult technical terminology. This drop in the
Dale-Chall scores of the pamphlets is imbortant to QgEg because it

means that by reducing the number of difficult technical wgfds in the



‘pamphlets, almost ha1f‘(zg%) of be brought to withén the

recommended_readabi]ity‘teyet of.materia13'for the average re@der.
Moredver, if all of the'_di%fi'cun tfechm"ca] terminology,- had been
>removed,,1t seems 11ke1y that the target 1evei would have been achieved
for severa1 ‘more pamphlets. This approach uhiﬁe practical, nas not:in
‘\keep1ng w1th the predeterm1ned criteria for” rep]acement of d1ff1cu1t
: techn1ca1,words adopted}1n_the study. It is noteworthy however that\
the likelihood that the.readability #eyeﬂs of many more pamph1et$tuou1d
have been reduced to a Dale-Chall score of 6.5 or lower if all_of;the'
difficult technica1.term1no1ogy had been removed, supporting‘the con-
c1us1on that 1t is poss1b1e to decrease the readab111ty 1eve1s of
,hea1th educat1on pamph]ets in a d1rect re]at1onsh1p to the number of
_d1ff1Cu]t technical words.. v
. Cfff//\ The discussion Of the readab111ty ana1ys1s of the three
;hypotheses 1nd1cat§ that 41 of the 50 (82%) of the pamphlets are t00
' d1ff1cu1t for the afgrage reader to\understand, and that one of the
contr1but1ng factors wh1ch ‘can be more or less mod1f1ed s the d]ffTa
cult technwca1 term1no]ogy used in the pamph?ets.“The‘re5u1ts can'be
_ genera11zed to all agencies us1ng the same hea]th educat1on pamph]ets
in the subject matter groups tested, as those on record at the Health
Promotion D1v1s1on, -Edmonton Local’ Board of Hea]th These findtngs
‘have important 1mp11cat1ons within the 11m1tat1ons of the prgsent study“
”»wh1ch Jdmpose constra1nts on the genera]1zab1]1ty of the resu]ts, but
: wh1ch do not diminish the 1mportance of the f1nd1ngs as a contr1but1on
to the know]edge wh1ch w111 help nurses to inform, adv1se or teach the -

€
mpub11c about heaith from the preventat1ve and restorative perspect1ve.
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Implications and Limitations df the_Study
L " A ) . O
The implicatigns arising from thiﬁ/study.are fat' reaching for

professional hea]th e ucators 1ncTud1ng,ﬁurses. As educators, nurses

o

shou]d be aware‘bf the importance to the individual of be1ng in control

- of persona] dexision mak1ng, as it re]ates to making 11fe.comprehen3”

sible, mahageahle and meaningful aéhopposed to 1ncomprehensib1e,ﬁ
unmanageable and meaningless ihﬂthe face of threat to health. fhe
ramiﬁicatiohs for nursing, of/the importance to an individual o%
controlling the major-hea]thfre1ated de:1sions, are‘that a person can
~have the desire to make the decisions, but w1thout know]edge these
dec1s1ons cannot be based on 1nformed cho1ce.‘

Nurses are bound by the practice standards of the profesSion‘to
provide the pat1ent w1th as- m&ch 1nformat1on as poss1b1e about a reg15
men of preventat1ve or restorative care, to enab]e that individual to
make informed dec1s1ons about mana@ing his own care. Since mych of’the

teaching direoted toward helping an individual make decisions'about'

' -hea]th pradtices is provided in written form, if that %ndiVidua1ccannot

/

understaﬁd the words which are wr1tten in the instruction, there will,

be 11nwted opportun1ty to use the information in the mater1a1 in order
to make a decision on which to take 1nformed act1on.v’ﬁ ~
/// Pamphlets- intended to teach about health must be written so
that they can be understood by the average reader. Nurses who are
///wr1t1ng the materials must remember that the qenera] public is not
| familiar with health-related ]anguage;‘nor with the functions and
organs of the body, and care must be taken to- use the most simple words

wh1ch accurate1y convey the mean1ng. Furthermore, explanat1on us1n;N
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~

simple words should accompany any technical words used which a reader

-

might not understand.

+ "Nurses who are using health education pamphlets as a teaching

aid must remember.thag there are probably difficult technical words in

*the pamphlets which will not be understood by the ayerage‘reader, and

. b4 “ .
‘these.words must be identified and €Xp1ained as part of the teaching %

~
&

process.
The major limitation of the study results from a design error

resulting in tne~samp1e not ‘being selected from the fota]’popu1ation of

pamphlets.- In the study, 80% of the population (see page 49) was mis-

. ,Jnterpreted to mean 80% of the subj%ct matters, instead of 80% of all
;subJect matter represented in the popu]at1on. As a resu]t the find-

de1ngs can be generalized only to those pamphiet groups having the same‘

J“‘”ﬁQSubJect matter content as the pamphlets in the present StUdY- The

ler $u1ts can be generallzed to the subgect matter groups of “Preventa-

:\1'fft1ve" pamphlets teach1ng ‘about. 'Family . P]ann1ng, Pre- nata] and Sexual-

“:'31ty»,r‘F1tness s ‘Menta1’Hea1th' 'Nutr1t1on , 'Smoking, A]coho] and
| ADrug Abuse and ‘Parentin Qﬂ but not to the subJect matter groups
-teach1ng about. Ag1ng s 'Cancer , 'Cardiovascular’, 'D1abetes ,

.'Ep11epsy , 'Immunization and D1sease Protect1on R 'Resp1ratory Care

or ‘V1s1o ?'betause these were not 1nc1uded in the samp]Tng frame. In

~ the "Restorat1ve pamphlets, the results can be genera11zed to the sub-

ject-matper groups of 'Aging', ‘Cancer’, fCard1ovascu1ar , 'Communic- -
able Diseases', 'Diabetes’, 'Mental Health' and 'Respiratory', but not
to the snbject matter groups teaching.about ‘Arthritis', 'Epilepsy’,

'Hearing', ‘Medications', 'Scoliosis', 'Parenting' or 'Vision'. -



Another lTimitation of.the study results from the possiblelbias
introduced by the investigator, when the 1nstruct1ons were given to the
judges (Appendwx D). In providing the Judges w1th the Dale-Chall list
of 3000 familiar words,. and asking them to suggest a1ternaté rep]ace-
ment words, their assessment of whether or not the revised words con-.
veyed the same meaning as-the)originé1 might have been inf{uenced in
their tendency to identify or not identify a word as requiring replace-
ment, if they were “expe;ted" to come up with a befter suggestion. |

A Timitation in the design of the study resulted in the pos;
sible assoc1at1on between the readability levels of the pamphlets and
the d1ff1cu1t techn1ca1 poTysy]]ab1c words which they contain, not
being investigated. The effect found may , in fact, be accounted fok by
~ polysyllabicity taken alone, though on fhe face of it this can not be
affirmed or disconfirmed. ) 4

The final limitation relates to the use of the Dale-Chall reed-
ability formula. Since the're1iab111ty of the formula is assumed and
not empirically established, one must regard the results as tentative
only. Oﬁe can argue/thet the concurrent validity -of the Dale-Chall
formula offers some counter control on the reliability of the formula,
and one can further argue thgt;,of the readability formulae in current:
use; the Dale-Chall formula consistent]y yields the closest results to
emp1r1ca]1y established 1eve1s of reader: d1ff1cu1ty with wr1tten mater-
ial, However, reliability of the formula per se shou]d be emp1r1ca}{/

- /

established.
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A fitting conclusion to the discussion oféthe present study is
theqreminder to a health educator,’that when developing or using writ-
‘ten health education materials, the readebility level of a pqmphﬁet is
only one factor in the tota1 process of. reader comprehension of the
‘material The persona] character1st1cs wh1ch the reader brings to the
material, and the many facets of legibility of the material, w111 all
be factors in how the reader comprehends the,materia1, but what the,
writer of the pamphiet has control over, is the material and the
contributions to comprehensibility, of t%evwords used which, all else

~being &qual, determine whether or not the average reader will o

understand the material.

7 Recommendat1ons for Further Study

In the present study, the d1ff1cu1t techn1ca1 term1no1ogy has

N

been shown to be a significant factor in the readability Tevels of
‘hea1th educat1on pamphlets, and these resu]ts await affirmfation through

\
further study Furthermore, since it has been\demonstrated that hea]th

education materials can be written using words wh1ch d?e\\Jke1y to be

understood by the average reader, it is a recommendation from‘thls

.

study that attention be directed toward further identification of _\\
.qgfficU]t technical terminology which is used %n pamphTets; and prepar-
etion of a 1ist of synonymous, but more‘familter nords which those
preparing educational materials cou1d-use, ”

In the present study there were dif%erenees between the number

of d1ff1cu1t techn1ca] words found in "Preventat1ve" and “Restorat1ve

pamphlets, and in the number.of difficult. techn1ca1 words found in the

’ ’ .
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specific subject mattér;groups. It is recommended that these differ-
: * \ :

“ences in the‘number‘g&vdiffiqult technical words in various specific

content materials be ?ﬁ%%%éﬁ‘investigated.

It is appaién%hanm_the literature thaf manyvreadability formu-
lae are being used %ﬁ‘;éédabi1ity ana]ysps of hea]th.education materi-
al, but it appears that there has been no attempt to determine which
’. formula is the mgst useful instrument for health care research, based
on an assessment of the validity, conveﬁienceiand 11mitation;'of each.
It would be useful to have a concentrated research effgrt directed
toward choosing a'single insfrument to bé used for the readability '
analyses of hea]th'edutation'matéria1s. ) .

| Because it was‘found in the present study that 81% of the dif-
ficult technical words we olysyllabic (three or more sy]]abfes), it
is recommended that specific testing beiconducted oﬁ the'readability
1eveis bf health educatio; pamphiets, as a fuﬁction of the number of

syllables in the technical words in those pamphlets, and the contribu-

tion _over and above that, of technical words of one or two syllables.
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CHAPTER V .

\
{

SUMMARY

The purpose'of the present study was\to examine the contribu-

tion of difficult technical language to the >éadab111ty of health

education pamph1ets in use, and thereby add to ‘the general body of

know]edge concerning ‘the comprehens1b111ty, and therefore usefu]ness,
as a means of educating the public on health makters.

§
The study evolved in light of a review of the literature which

reveals that adu]ts do try to use pamph]etsvto 1earn more about health,
but there is a group in the popu]atlon, who would be unable to
understand the instructional materials because the pamphlets
‘%ypically are prepared at a level of reading difficu1t'higner.than

| grade 8; 20% of all Canadians'bven the age of 15 have only a grade 8 or
"~ lower education; a roup of adults of unknown size have completed
secqndary schooling but are unable to. read at a grade 8 level; and many
adults, regardless of educational atta1nment, are unable to understand
the words associated with health. o

The study was based on a framework of reading comprehension

comprised of the attributes of the reader; the specific situational
features fdr the reader, and the readabilityvof the material being
read.” The present study addressescthe raadability component, defined
as all of the attributes of material which make it difficult or easy
for a person to understand. The singujar focus of the study is p]aced1

on the vocabulary in the health education material.

. 106



The feadabi]ity of the material is measured by a rgadébi]ity
formula wﬁidhhis converted to a rgadabi]ity level. The Dale-Chall
readability formula, used in th;fpresent study, yie]ds a readability
; score,”énd if a grade level equivatent is required, this score can be
. converted to a feadabi]ity level, 'The'readability level is th? educa-
tional gra&e.level of readjng ab51ity requiré& for a reader‘fo
-understand the mat;r1a1.,’

The popu]atidn of materials to be sampled was comprised of 437
health education pamphlets, identified by the Edmonton Local Board of
‘Health as having suitable content for adult réadefs in the gener$1 pub-
lic. Thehsampling frame was pamphlets representing 80% of the subject
matter of the total pbpu1atioﬁ. According to pre-determined criteria,
the pémbh]ets were split as to'whether‘they contained "Preventative" or

"Res{Brative" content, and a sample of 25 pamﬁ%lets was drawn from each
of the two sub-populations. | ;

Study results disclose that’9 of the 50 pamphlets had a Dale-

Cy a

. Chall readability score of 6.9 (gréde 8 read%b@ﬁjty‘leVeT) or lower.

S0 e

Five hundred thirty-two difficu]t techhicai words occurréd one or more
times for a total of 1642 occurrences of difficult technical words |
across both‘groups of pamphlets, with 695 of the. occurrences in the .
"Preventative" pamphWefs, and 947 in the "Restorative" pamphlets.

The hypotheses in the study examined: the relationship between

: i
readability levels and the percentage of difficult technical terminol-

ogy; the feasibility of reducing readability levels through words of .
synonymous meaning; and the contribution to the readability levels due

to the recurrence of difficult technical words. The results.reveal
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that the strength of the relationship bgtweeﬁ the Dale-Chall readabil-
ity score and the percentage of difficu??‘technica] terminology under
Peqrson Product Momenf corré]ation, revealed a high positi?e correla-
tion for both the "Preventative"“(;l.85)) and "Restorative" (r=.79)
groups- of pamphlets, each significant a%<the 5% level.

Removal of the difficult technical words from the passages, and
their replacement by substitute technical words which are on'the Dale-

Chall 1ist of 3000 familiar words, when analyzed under analysis of

variance for repeat measures, revealed that for both the "Preventative"
S

and "Restorative" groups of pamphlets, there was a sIEtistica]]y sig-
nificant drop (at the 5% level of significance) in the mean Dale-Chall
; readabi]ity scores between the original material and the passages after

substitution.

The "Preventative" pamphlets had a mean Dale-Chall readability
score drop of 1.2 points, to bring the mean Dale-Chall readability
score of all 25 pamphlets to a Dale-Chall readability score of 6.6
(grade 7 readability level). fhe "Restorative" pamphlets had a mean
Dale-Chall score drop of 1,4 points, to bring the mean skore of all 25,
pamphlets to}a‘Da1e-Cha1J readability score of 6.9l(grade 7 readability
level).
| Nhed’épecific word recurfence in the 1642 occurrences of dif-
ficult téchnica] words was analyzed Qndé? Chi-square analysis, in both
the "Preventatjve" and "Restorative" groups of‘pamphlets, (at the 5%
level of significance), there was a significant contribution made to

the readability levels of the pamphlets from words wbich/??tvrred

across four or more pamphlets. The difficuTt’technicaJ words which

\ | /



recurred four or more times within a pamph]ét did not contribute
significantly to the readability 1e;é1s of the "Preventative" or
"Restorative" groups of 5émph1ets at the.S% level of significance.

The genera\ conclusions drawn from the present &t;dy are that:
hea\th education pamph]ets are prepared at a level of read1ng difficul-
ﬁ& which is too high for the average reader to understand; d\ff1cu1t

i

: teﬁhn1ca1*term1nology contributes significantly to the readability

pvels of the pamphlets; it is possible to prepare written materials

Briintle

sfg-ﬂauwcally s1gn1f1cant contr1but1on to" the readab111ty Tevels of dhe

NEEE

t

pamphlets.
The results of tﬁe study have implications for persons who,
devefop or teach by using health education pamphleté.A This is particu-
larly true of nurses, because/2urses, in meeting the stqndards of prac-
tice of thé proféssion,,ﬁust ensure that the client .and significant
others have the knowledge and information necessary‘for free and
informed decisionmak®ng concerning care requirements. Limitation§
related to* sampling the rénge of subject matter of pamphlets in use;

reliability of the formula; and the polysyllabicity of the difficult

technical words,. restrict the generalizability of the results.
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. APPENDIX A

i\;f:> y THE DALE-CHALL FORMULA (1948)*

[+ The Dale-Chall formula uses a word 1ist as a basis for predict-

ing vocabulary difficulty. The Dale 1?sf‘of 3,000 words was originally
oy _

derived from research into the words best known to American eight-year:

-

01ds. The formula is as fo1}ows:

hY

US grade = (0.1579 X PERCENT UFMWDS),

i (0.0496 x WDS/SEN) :
+ 3.6365 & , . -
" where UFMWDS = unfamiliar words (for definttion, see below)
and WDS/SEN = average humber of words per sentence l
The se1ectwon of samp]es for ana]ys1s of articles requires that
three to four 100 word samples bé selected per 2,000 words. For pas-
'sages of 200 to‘300 words, the eompTete.passage is qna]yzed.h Samples
‘always begin "and end with,a‘comp1ete sentence. _ | °
i In the light of experience gained‘in app]yinq their formu1a to
passages of var1ous types, and compar1ng the formula's prediction with
the judgements of experts, Da]e and Chall came to fee1 that the formula
scores might be s11ght1y underest1mat1ng the d1ff1cu1ty of harder
materia]s. They therefore suggested that the formu]a score should be’

converted to a 'corrected grade 1eve1' The corrected age levels'

,be1ow represent the Da1e and Chall transformat1on table.

*The complete description of the rules for application of the
Dale-Chall readability formula can be found in:
- Dale, E.;and Chall, J.S. (1948). A formula for predicting
readability. Educational Research Bulletin, 27, 11-20, 37-54.
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" Dale-Chall Formula-ScGre

Dale-Chall Readability Score ' Equfva]ent Grade Level

“an

below : grade 4 and below
.9 grade 5-6 ~
- 6.9 . grade 7-8
- 7.9 B . grade 9-10
.9 - grade 11-12
.9 grade 13-15 (college)

0. O and above ‘ ~ grade 16 (college grad)

g

OOOOOKD
uooo\lowmo.

4.
5.
6.
7.
8.
9.
1

There are a number of rules for dec{aing what may be regarded
as -a ‘familiar' word. | ¢

N : i- 'a’(
Common Nouns

“ Consider %amﬁ]iar all regular plurals énd possessives of words

on' the 149st.- For efamp]e, because boy, girl, church, and army are on
the 1ist, boy's (possessive), girls, churches, and armies (regularly
formed.plurals) are familiar. | . -

Countvirfegdiar plurals as unfamiliar, eQen if the éingu]a}
form appears on the list; oxen is unfahi1iar, although ox is on the
list. However, when the plural appears as a sepafate word or is indi-
cated by the-gnding.in parentheses next to the word, it is considered
familiar; gogsé and geese appear on the list and both are considered
familiar. . .

Count as unfamiliar a noun that is formed by-adding -er or -r-
.to a noun or verb appearing on the word 1ist>(un1ess this er or r form
i§ indicated on the list); burnér is counted as unfamiliar, a]though

’

burn is on the list. Owner is considered familiar because it appears

.
s

on the 1ist as own(er).
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Proper Nouns‘

Names of persons and p]aces are considered familiar. Japéﬁ}
Smith, and so on, are familiar even though they do not appear on the
word list. ' : . s

Names of organizations, laws, documents, titles of books,
movies, and so on generally comprfse‘severa1 words.

(a) When determining the number of words in a sample, count
la]] the words in the name of an organization and ‘the like.  Chicago
Building Associationbshould bé counted threeﬁwordsf Declaration of
Independence should be counted three words. Special rule: whén the
title of an organizttion, law, and so on is used several times within a
sample of 100 words, all the words in the tit]e-are counted, no. matter
how many times they are repeated o

(b) For the unfamiliar word count consider unfamiliar only
words whichdo, notnappear on the Dale 1ist, except names of persons or
places. Ch1cago Bu11d1ng Association is counted one unfamiliar word
(Assoc1at1on) since Bu11d1ng and Chicago are familiar. Declaration of
-Independence is counted as two unfamiliar words - as of is on the 11st.
Specia] rule: When the name of an organ1zat1on 1aw, document, ‘and so
on 1s used several t1mes w1th1n a sample of 100 words, count it on]y
twice when mak1ng the unfam111ar word count. Secur1ty‘Counc11 if
repeated more than twice within a 100-word sample, is counted as- four

9

.unfamiliar words.

 Abbreviations - :
“(a) In counting the words in a samp1e, an abb eviation_is‘
counted as one word. ' Y;M.C.Af, Nov., a.m. and p.m. are each counted as

one word.
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(b) In making the unfamiliar word count,‘éﬁ abbreviatiéh is'
count?% as one unfami]iar word only. Y.M.é.A. js ‘considered one .
uﬁfama]iar word. Nov. s considered familiar bacause the names of the |
mpnths{are on the word list. U;S., a.m; and p.m. are each considered
familiar. ‘Specﬁa1 rule: an- abbreviation which is used more than twice -
within a 100-word samle is counted as two anamilfar words only.
Czl.q, is counted two unfami1iar words- if repeated five times in a
100-word‘sampie. g | ‘
Yerbs | A | o {%H o

Consider familiar the third-person, singular® forms (-3, ‘or -ies
from y), present—barticib1e forms (-ing), past-ﬁarticip]e forms (-n),
and past-tense forms (-ed, or -ied ffzm -y), when_these are added to
verbs appearing on the 1ist. The same rule app]ieé when a congonant is
doubled before adding -ing or -ed. For example, ask, asking, asked,
drbpped and dﬁoppiﬁg‘are considered famil{ar, because ask and drop

appear on the word list.

Adjectives

Comparatives and superlatives of adjectives appearing on the:
Tist are consfdered familiar. The same ruie applies if the consonant
is doubled before adding -er or -est. For example, longer, prettier,.
and bravest.are familiar because long, pretty, and brave are on the
1ist; red, redder, and reddest are all familiar. ' . -
| Adjectives formed by adding -n to a pkoper noun are familiar.
For examp]é; Amefican, Austrian. o

Count as unfamiliar an adjective that is formed by adding -y to

a word that appears on-the 1ist. But consider the word familiar if -y

R4



120

appears in parentheses following the word. Eg. wooly is unfamiiiar

"although wool is on"the list; sandy is ‘familiar because it appears on

the 1ist as sand(y).

Adverbs

Consider adverbs familiar which are formed by adding_-1y to a
word on the list. (In most cases -ly is indicated following' the word.)
Soundly 1§ fami]iér because sbund is on the 1ist.

Count as unfamiliar words which- add more tﬁan -1y or change a

1

letter, 1ike easily.

Hyphenated Words
Count the hyphenated words as unfamiliar if either word in the
compound does not appear on the word list. When both appear on the

1ist, the word is familiar.

Miséel]hneous Special Cases
Words formed by adding -en to a word on the list (unless the
-en is listed in parentheses or the word itself appears on the 1ist)

a

are considered unfamiliar; sharpen is considered unfamiliar although

- sharp .is on the list; golden is considered familiar because it appears

on the 1ist gold(en).
Count a word.unfémi1iar if two or more endings are added to a
word on the 1ist; clippirgs is qonsidered unfamiliar, although clip is

on the list.

[
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Words on the 1ist to which -tion, -ation, -ment, and other
suffixes not previous1y mentioned are added are considered unfamiliar,
unless the word with the ending is}inc]uded on the 1ist; treatment is
unfamiliar although treat is on the list; protectioﬁ is unfamiliar
aTthough protect is on the 1ist; p}eparation js unfamiliar although
prepare is on the‘1isf.

Numerals 1ike 1947, 18 and so on,‘are considered familiar.



APPENDIX B

EXAMPLES OF FIVE “PREVENTATIVE" AND FIVE “RESTORATIVE"
PASSAGES IN ORIGINAL FORM AND AFTER REVISION OF |
DIFFICULT TECHNICAL TERMINOLOGY*

-~
I.D. Code Tié]e ) - Page
PF40 - Exercise at the Office ‘ | .122
PNSO - Let's Talk About Nutrition | 124
PP105 - Will-1 Ever Sleep Again? - 126
PP107 - Do You Know Your Child? : 128
PS144 - Alcohol and Your Unborn Baby S 130
hCV38. - Living With A Heart Ailment : 132
RCV45 - Varicose Veins _ 134
RCD72 - AIDS ” 136
RD102 - Diabetes - A Manual for Canadians ‘ ;138‘
'RRI54° - Chronic Cough | | | 140

£ .

*Words underline in the original passages are those difficult technical
words which were changed. Word underlined in revised passages are

corresponding synonymous words or phrases.
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EXERCISE AT THE OFFICE - Original (PF40)

The human body is the only machine that breaks down when not
used. To prevent premature aging or degeneration of muscles and
joints, it is essential to use them every day. Daily light exercise

will improve your posture, flexibility and muscle-power. Pressure and .
tension are a part of e(eryqne's working day. ‘Exercise on the job
helps an individual relax and cope better with stress. Physical activ-

ity everyday, even in brief amounts is essential for weight control.

Physical movement burns up calories in a cumulative manner throughout

the day. It makes sense to include regular light exercise in your
working day.

Let the head fall forward and to right side in smooth motion,
then focus eyes. Continue by re]axing head down and across to other
side. (For neck and uppér back muscles, release of tension.) While
standing, lean as far as is comfortable to each side reaching down the
leg with the hand. (Increases flexibility and helps firm waist and
upper trunk.) With arms relaxed and feet apart, sTowly twist around
each side and back, following the leading hand with your eyes. Avoid
violent twisting.. Bend arms, lowering body to desk and then back up.
‘Keep body straight.. | ' ‘

Sit at your desk, back pushed into back of the chair. Lift
both legs and gently flutter kick. Relax. Now raise each leg one at a .
time and circle the foot from the ankle. (For abdominals, legs and
ankles.) Touch back of chair with one hand for balance. Swing outside
arm and leg back and forth in opposite directions. Repeat on the other
side. (Firms legs, relaxes shoulders.) Reach over right shoulder with
right hand while bending left arm up the back to try to touch hands.
Relax by dropping arms to sides. Alternate. Sit in chair with arms
relaxed. ) ‘



EXERfISE AT THE OFFICE - Revised (PF40)

The human bohy is the only machine that breaks down when not
used. To prevent eaftly aging or weakening of the parts of the bagy

‘that help you move, they must be used every day. Daily light exg ise

will improve how you stand, flexibility and how strong you are.™
Worries and too little time are a part of everyone's working day.

Exercise on the job helps an individual wind downkgnd deal bgtter with

worries. More body activity everyday, even in brief amounts is needed

to keep pounds off. Moving about burns up calories (that part of food

which adds pounds) in a manner that adds up throughout the day. It

makes sense to include regular light exercise in your working day.
Let the head fall forward and move smoothly to right side, then
look at a set point to fix the eyes. Continue by dropping the head

down and across to other side. ,(F9r neck and upper back release of
tight feeling.) Wwhile standing, lean as far as is comfortable to each

side reaching down the leg with the hand. (Adds more flexibility and
helps firm'waist and upper trunk.) With arms relaxed and’feet apart,
slowly twist a;ound each side and back, following the leading hand with
your eyes. Avoid violent twisting. Bend arms, lowering body to desk
and then back up. Keep body straight.

Sit at your desk, back pushed into back of the chair. Lift
both legs and gently flutter kick. Go 1imp. Now raise each leg one at
a time and circle the foot. (For lower body, upper and lower legs.)

Touch back, of chair with one hand for balance. Swing outside arm and
leg back and forth in opposite directions. Repeat on the other side.
(Firms legs, makes shoulders less tight.) Reach over right shoulder

with right hand while bending left arm up the back to try to touch
hands.- Rest by dropping arms to sides. Alternate. Sit in chair with .

arms 11m9.
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LET'S TALK ABOUT NUTRITION - Original (PN8O)

Nutrition helps you and your family keep healthy and feeling
good in every way. Poor food habits have been linked to cardiovascular

disease, stress, tooth decay and obesity. About 50% of Canadians are

‘overwe1ght you know. Agreed. And others may feel the -same way too.
In a recent survey conducted for Health and Welfare Canada, seven out
of ten Canadians said the cost of food is important in deciding eating
habits. Put variety, moderation and bé]ance in your food choices and i
include them in your personal goals. Not necessarily if you plan ahead
and spend your food dollar wisely. '
If you feel the store should have more var1ety or better qual-
ity food, or if prices seem higher than normal, speak to the manager.
Protect your interests. Read labels. Shop for less expensive brands.
Develop consumer know-how. Its your money. Add variety by eating out
occasionally. But think about the cost and health implications of
wine, beer or liquor which tan be half a restaurant bill. Think about
other extras: do you really need rolls before a meal, an appetizer or
é rich dessert? For a change invite friends or family to your home and
once in a while serve low cost dishes from d1fferent countries. .
| If you indulge in sugar laden desserts, snacks or drinks why
not try to reduce the port1ons or number of serv1ngs Better still,
substitute fruit or juice which are usually cheaper. Most Canadians
consume more salt (sodium) than they need - often from convenience
foods or the salt shaker. Using less salt .- wherever you miss it least
- makes sense and may help control high blood pressure. And in |
stressful times you may not be able to resist the temptation of 1mpu1se

o~

eating as an escape. So plan for your impulse foods now and then.
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LET'S TALK ABOUT NUTRITION - Revised (PN80)

Proper meals helps you and your family keep healthy and feeling

good in every way. Poor food habits have been linked to heart attack,

worry, bad teeth, and being too fat. About 50% of Canadians are
overweight you know. Agreed.‘ And others may feel the same way too.

In a recent survey conducted for Health and Welfare Canada, seven out
of ten Canadians said the cost of food is important in deciding.eating
habits. Put variety, moderation-and balance in your food choices and
include them in your personal goals. Not necessarily if you plan ahead
and spend your food dollar wisely.

If you feel the store should have more variety or better qual-
ity food, or if prices seem higher than normal, speak to the manager..
Protect your interests. Read labels. Shop for less expensive brands.
Develop consumer know-how. Its your money. Add variety by eating out
occasionally. But think about the cost and health implications of
wine, beer or 1iquof which can be half a restaurant bill. Think about
other extras: do you really need rolls before a meal, an appetizer or
a rich dessert? For a change invite friends or family to your home and
once in a while serve low cost dishes from different countries.

If you indulge in sugar laden desserts, snacks or drinks why
not try to reduce the portions or.number of servings. Better still,
use fruit or juice which afe usually cheaper. Most Canadians consume
more salt (sodium) than they need - often from convenience foods or the
salt shaker. Using less salt - wherever you mjss it least - makes
.sense and may help lower high blood pressure (too much pressing of the

blood against blood vessel walls). And in stressful times }ou may not

be able to resist the temptation of impulse eafing as an escape. So
plan for your impulse foods now and then.

\ I



WILL I EVER SLEEP AGAIN? - Original (PP105)

‘ .

Babies wake during the night - when they do they usually cry.
This is frustrating to parents who want and need a good night's sleep.
How do you deal with night wakings? Fof most babies thére seems to be -
stgges,in their sleepihg behavior. The follpwing are suggestions for
dealing with some of the difficulties you may encounter. In the early
weeks, a baby sleeps as muchtas 14 hours a day. The longest sieep “
period is usually four to five hours at a time. She also sleeps
differently from an adult; a more restliess as obposed to deep sleep. _

When your baby shows signs of be#hg able to sleep through the
_night, she may need some gentle persuasion such as: Try to keeb
feedings three or four hours apart. This will impose some regularity
on her schedule. (If you use demand feeding, then imposing a, night
time schedule may, take longer.) Expect some cryﬁng and be willing to
tolerate and vignore it. This will be difficu1t but wi]]yﬂ}eak the
habit of crying everytime she wants attention. Téach her to associate
sleep with her own crib and not with your arms or your bed.

Are,youvieaching your child to cry~3nd resist rather than to
fall asleep? Are you postponing bedtime if she resists ethe first time?
Children tend to take advantage of inconsistency so be consistent. The
solution mayobe to stop responding when she cries or resists. Proceed
with bgdtime routines, then leave her alone to sleep. Ignore fussing
or c¢rying and her resistance will pFobabe disébpear within a few
nights. Put toys or bookspby her bed and tell her: if you wake up
before we do, Judy, play with your toys for a little while and thep '
I'11 come and get you. ’ -

2
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WILL I EVER SLEEP AGAIN? - Revised (PP105) ..
_ R
Babies wake during the night - when they do ;ﬁé&{usua]1y?¢¢yf%
This is frustrating to parents who-want and need a géodnight's sleep.
How do you deal with night wékings? For most babies there seems to be,
~stages in their sleeping habit. ‘The fo11owing are suggestions for
I dealing with some, of the d1ff1cu1t1es you may encounter. In the ee%Ty
/' weeks, a baby sleeps as much as 14 hours a day. The longest s]eepr'
stretch is usua]]y four to five hours at a time. She also sleeps
differently from a grown person; a more restless as opposed to deep

’

sleep.
_ When your baby shows signs of be1ng able to sleep through the
n1ght, she may need some gentle persuasion such as: Try to keep
feedings three or four hours apart This w111 impose some a more
regu]ar~hab1t. (If you use demand feed1ng, then imposing one set t1me

to feed at night time may take longer.) Expect some crying and be

fwilling to tolerate and'ignore jt. This will be difficult but will
break the:-habit of crylng everyt1me she wants attention. Teach her to
assoc1ate sleep with her own crib and not w1th ‘your arms or your bed.
Are you teaching vour child to cry and resist rather than to
fall asleep? Are you postpon1ng bedt1me if she resists the first t1me7
Ch11dreP tend to take advantage of 1nconsustency so be consistent. The
solution may be to §§0p responding when she cries or resists. Proceed
with bedtime routines, then leave her alone tofsleep. Ignore fossing

or cryjng and her -resistance will probably.disappear within a few 7

n1ghts Put toys or books by her bed dnd tell her: if you wake up
_before we do, Judy, play w1th your toys for a 11tt1e wh11e and then
I'11 come and get you '

A
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DO YOU KNOW YOUR CHILD? - Original (PP107)
. . ,\'y .

A wise physician once said there is'no such thing as a bad
child. . There is no such thing as a gbod child either. ~ There aré only
happy childre?tand unhappy children, healthy children and unhea]th&
children. That's the theme of this booklet. It seems a simple enough
premise, yet too many of us don't agree w1th it and don t understand
it. Fifty or s1xty years ago we knew 11ttle sc1ent1f1ca11y about
" ourselves and our children. We were’ sometimes cruel without rrealizing
it. We were éometimes 1ghorant without realizing it.

, The mistake here is that the parent believes the child knows,
what it is doing. The‘chi is usda]]y unaware that ft is behaving a
certé)n way to M‘t atteht1ég. By telling the cHi]Q what its possible
motives are wege not helping the child change its attitude or
beﬁavior. We merely increase the child's anxieties. With some
children we help Creété feelings of guilt, adding to their feelings of
anxiety If the dinner table (or breakfast or lunch tab]g) atmosphere
has been a relaxed healthy one in ‘the first place, the chances are that
the ch11d would not have developed an eating problem. ‘

It is and it isn't. As a general rule we qan‘assume that
happily married couples w111 have children who w111 bg “happier than
those of unhappily married parents. Hav1ng stated the general rule,
also know that many a home where husband and wife-adore each other,
‘respect each other, never argue in front of the children, never lose
_ their tempers, still have emotional problems. How come? ~Again there

may be a variety of reasons. Lets take one example. Mr; and Mrs. Jotn
Smith are very much in love. They have been married three years. They

gl

have one child, a daughter.
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DO YOU KNOW YOUR CHILD? - Revised (PP107)
_ .

A wise doctor once said thene is no such thing as a bad child.
There is no such thing as a good child either. There are only happy
.children and unhappy. children, healthy.children and children who are
- not healthy. That's the theme of this booklet. It seems a simple
enough premise, yet too‘many of us donft'agree with it and don't
‘understand'it. Fifty or sixty years ago we knew little scientifically -
abgut ourselves and our chi]dren.f‘We'were sometimes cruel without
realizing it. We'were sometimes ignorant without realizing it.

The m1stake here is that the parent believes the child knows
:what it is do1ng The child is usua]]y unaware that it is behav1ng a
certain way to get attent18h By te111ng the ch11d what its possible
reasons are we afe not helping the child change its ways of thinking or

. behav1ng. We mere]y add ‘to the child's worr1es. With some children we

help create a fee11ng of guilt, adding to the worry. they feel. If the

‘dinner table (or breakfast or 1unch,tab1e) atmosphere has been an easy-
going, healthy one in the first place, the chances are that the child
would not have developed trouble with eating. ‘

It is and it ?sn't. As a general ru1e we can’assume that

happi]y married couples will have children who will be happier than
those of unhappily married parents. Having stated the general rule, we
also know that many. a home where husband and wife adore each other,
respect each other, never argue in front of the children, never.lose

- the1r tempers, still have troub]e hand11ng how they feel. How come?

Aga1n there may be a variety\of reasons. Lets take one examp]é. Mr.
and Mrs. John Smith are very much in love. They have been married
three years. They have one ch11d, a daughter.
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ALCOHOL AND YOUR UNBORN BABY _ Original (PS144)

For most women .pregnancy is a time of intense, often mixed
feelings. The good feelings can be very good - anticipation, pride, .

' excitement, a sense of fulfillment. But because having a baby is such

an important event in one's 1ife,.it is also natural to experience some
doubts and fears along with the highs. One way to dea] with these
feelings is to make sure you are doing everyth1ng poss1b1e to keep you
and your baby healthy. ' Regu1ar prenatal check -ups and a nutritious
diet are important. What you eat and ‘what you drink w#ll contribute to
the health of your baby. T“

In the 1ast few years researchers have conducted a number of
stud1es on infants born to women who drank heavily during their preg—‘
nancies. A significant number of the infants born to these women had

definite patterns ‘ofl physical, mental and behéviora] abnormalities

which researchers named the fetal alcohol syndromﬁ‘ “The babies with
this: syndrome were shorter and lighter in weight than normal and didn't
catch up even after spec1a1 postnata] care was provided. They also had

| abnorma]]y*émal] heads; several facial irregularities, joint and 1imb

'abnorma11ties, heart defects, and poor coordiration..

Pregnancy changes your life in some important ways and you're

.bound to feel some stress during this period. It may happen that a few

friendly drinks will seem like a good antidote to whatever is troubling
you., At those. times,‘stop and try to think of other ways you might

" handle your fee]1ngs - It may he]p to talk to someone about what is

bothering you. Or you may prefer.to walk, listen to music or write out
the things that you.are¢fee11ng.»vYou,may be surprised at how effective
some of these alternatives to alcohol can be. Social situations always
seem to call for a drink. |
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ALCOHOL AND YOUR UNBORN BABY - Revised (PS144)

For most women having a baby.is a time of intense, often mixed

ways of fee1in§s. A good fee1ing can be veryaé%od - anticipation,

pride, exciting, a.sense of fulfillment. But ecause ﬁavingré'baby is
such an important time in one's 1ife, it is also\natural to ggig_some
doubts and fears.aiong with the highs. One way to deal with how you y
feel is to make¢sure you are doing ‘everything ﬂbssible to keep you @na

‘your baby heaTthﬂ Regular check-ups before the baby is born and a

nutritious food are important. What you eat and what you dr\ﬁ$ will
contribute to the health of your baby.

In the last few years researchers have conducted a number of
studies .on babies born to women who drank heavily while carrying their

" babies. A significant!number of the babies born to these women had

definite patterns of many things wrong with them which researchers'

named the fetal alcohol syndrome. The babies with this syndrome were
shorter ahd weighed less than most babies and didn't catch up even

after special care was provided. They also had smaller heads .thah most

babies, several had faces, arms and legs that were not formed

correctly, heart damage, and poor use of arms and legs.

Child-bearing changeS'yoUr 1ife in some 1mpdftant ways and

you're bound to have some worries during this time. It may happen that
a few frfend]y drinks will seem,ljke a good way to stop whatever is
trdubTing you. At those times, stop and try to think of other ways you
might handle how you feel. It may help to talk to sqmeoné about what

is bothering you. Or you may prefer to walk, listen to music or write Q,
out the things that you are feeling. You may be surprised at how )
~effective some of these alternatives to alcohol can be. Social
situations always seem to call for a drink.



LIVING WITH A HEART AILMENT - Original (REV 38)

Twenty-six years ago Warren H. had his first heart attack. It
was massive with classic signs: a crushing pain in the chest, nausea,
vomiting, shock, loss of consciousness. Later a doctor told him that

the posterior wall of his heart had been badly damaged. Yet in two

months, taking prescribed medications, Warren was up and about. After
that'frightening experience, he recalls, I fell into a deep depression
~and drank a lot. I felt 1ife wasn't worth 1iv1ng‘anymore. But gradu-
ally I became reconciled and philosophical. I thought I'd die any
minute, but S0 could anyone else - hit by a truck for instance. -

The great majority of people weather their first attack.
According to a study by Dr. Nanette Kass Wenger of the* Emory Un1versxty
School of Medicine in Atlanta, "abou 80% of patients transferred from a
Coronary Care dnit to genera] floor care are alive five years later and
mbst arelcapab1e of active roles in their community Except1on$ are .

pat1ents with diabetes part1cu1ar1y insulin-treated d1abe£;€ women In
1ong term follow-up study in Fram1ngham, Massachusetts, they showed the
greatest relative mortality for coronary heart disease. Still a doctor

can help the patient keep d1abetes in check by rescr1b1ng d%pgs, d1et

-

reg1mens, programs for weight control and exercise.

While medication and other measures do help. most heart condi-
tions, complex problems require special treatment. Dramatic advances

have' been scored in correcting congenital and acquired abnormalities of
_ 0S¢

the heart and blood vessels. Surgery can now repair and replace
damaged parts. In stenosis for instance, a>va1ve_becomes’so narrowed
‘that it does not function normally. When doctors find a major steno-

sis, aneoperation is often performed prombt]y.; Coronary by-pass
surgery, one of the latest developments, is a radical procedure in

which a section of the patient's leg vein is grafted onto a digeased

coronary artery to detour circulation around a blocked or severely

~ diseased area.




"LIVING WITH A HEART AILMENT -'Revised (REV 38)

Twenty-six years ago Warren H. had his first heart attack. It
was massive with classic signs: a crushing pain in the chest, throwing
up, shock passing out. Later a doctor to]d him that the back wa11 of
his heart had been badly damaged Yet in two months, taking _ngg
ordered by the doctor, Warren was up and about. After that frightening

experience, he remembers, 1 felt very unhappy and drank a lot., 1 felt

life wasn't worth living anymore. But gradually I became reconciled
and ph11osoph1ca1 I thought I'd die any m1nute, but SO could anyone
else - hit. by a truck for instance. = N\
The great majority of people weather their. first attack.
According to a study by Dr. Nanette Kass Wenger of the Emory University
School of Medicine 'in Atlanta, "about 80% of people transferred from'a
Coronary Care Unit to general-floor care are alive five years later and

most are capable of active roles in their neighbourhood. Exceptions

are those with high blood sugar partiéular]y diabetic women who are
being treated. In long term follow-up study 1n Fram1ngham, .
Massachusetts, they showed the greatest relative death rate for heart
" attack. Still a doctor can help.a person keep diabetes in check by

using drugs, p]ann1ng healthy meals, programs to get thinner and u using
the body to make the heart beat faster.
While drugs and other meaSures do help most heart conditions,

some kinds of ‘heart troubles require treating in a special way.

Dramatic discoveries have been scored in correcting troubles in the
heart and blood vesse]s, both those a person is born with, and those

that come later in life, Doctors can now repa1r and replace damaged

| parts. In stenosis for instance, the gate-like opening to a blood

"vessel becomes so narrowed that it does not work properly. When doc-

tors find a major stenosis, cutting into the person is often performed

«prompt1y Coronary by-pass surgery, one of the latest ways this 1s

done, is a major repair in which a part of the blood vessel in'a

person's leg is fastened onto the’ damaged heart blood vesse1 to detour

blood flow around a blocked or severely narrowed part.




VARICOSE VEINS - Original (RCva5)

If you héve\vanicose veins, you are only one of many people who
have these enlarged and distorted veins. -They are a common complaint
in both men and womeni Some pebpje acquire varicose veins from injury
or infections, but why theyvdevelopiin others is not yet clearly under-
stood. There is some indicatton héwever that a tendehcy to varicose
veins may be inherited. Varicose veins primarily affect fhe legs and
are fréquentiy troublesome to people who are on their feet for long
hours. Yet 1t is true tﬁat doctors 'see many cases among people whose
work does not require standing. | ‘

Other factors can cause varicose veins, even in people who are
born with normally healthy veins. When a vein is injured by disease or

accident and phlebitis (inflammation of the vein) develops, the valves
may bé jnvo1ved. If a blood clot or thrombus forms in the vein (throm-
bophlebitis), valves can be seriously damaged and made uSe]ess. Valves
can also be affected when excessive overweight, tumours within the body
or child-bearing interfere with the blood flow in deep veins.  After
pregnancy however, varicose veins often become less marked. Some
elderly people are prone to them, because the veins tend to lose their
‘ e]asticity_with aging énd the musg]es supporting them weaken,:

Surgeons usually operate on large varicose veins ]ying just
under the skin. _The enlarged veins méy be removed 6} a process known
as stripping‘in which & section of vein is tied off and surgically
removed, Sometimes veins are tied off without complete removal in a
procgss ca]]ed ligation. Varicose veins recur more often when they are
simply tied off or ligated, without stripping. When the surface yeins
are removed or tied off, the'flow of blood is rerouted to the deep

veins which'carry the blood from the legs up to the heart.
B ” °



. \' 136

o ' VARICOSE VEINS - Revised (RCVA45)

If you have varicose veins, you are only one of many people who
have these enlarged and distorted veins. They are a common troub¥e in

both men and women. Some peop\e get varicose veins after being hurt,

or having cuts that get red and hot, but why they develop in others is

not yet clearly understood. There is some 1nd1cat1on however that a

tendency to varicose veins may be run in fam111es. Varicose veins

pr1mar11y affect the legs and are frequently troublesome to peop]e who
are on their feet for long hours. vyet it is true that doctors ‘see many
cases among peop]e whose work does not require standing.

Other things can cause varicose veins, even in people who are
born with - healthy veins. When a vein is harmed by sickness or

accident and phlebitis (swelling of the vein) develops, ‘the gate-like

openings to the blood vessels may be involved. If blood (a thrombus) t
stops.up the vein (thromboph]eb1t1s) the open1ng_‘can be seriously

4.

damaged and made useless. The openings can also be - affected when

excessive overweight, tumours (too many cells growing) 'within the body

or child-bearing interfere with the blood flow in deep veins. After

child-bearing however, varicose veins often become less marked Some

g¢lderly people are prone to them, because the veins tend to lose the1r
stretch with aging and the parts supporting them weaken.
Doctora.tusually repair large varicose veins lying just under

the sk1n. The enlarged veins mqy be removed by what is ca11ed strip-
ping in which a piece of vein 1s\t1ed off and cut out. Sometwmes veins.
are tied off without complete remova] by what .is called ligation.
‘Var1cose veins recur more often when they are simply tied off or
//ﬂ1gated without stripping. When the surface veins dre removed orltied
J off, the flow of blood is rerouted to the deep veins which carry the
b1ood_from the legs up to the heart. { ’

[
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AIDS - Original (RCD72)

Since identification of the first case of AIDS - Acquired

Immuno-Deficiency Syndrome - in North America in 1981, the public is
becoming more aware of this #isease. A poll tells us that 83% of
Canadians have heard of AIDS. Uﬁfortunate]y along with awareness of an
illness of this nature, misconceptions often arise. This pamphlet is
intended to give you the most accurate, up-io-date information avail-
able about AIDS. AIDS attacks the body's natural ability to fight
disease. Patients become particularly vulnerable to unusual illnesses

including rare, life threatening forms of cancer and pneumonia.

Because of the weakened immune system, repeated attacks of these

diseases often occur, '
The way that AIDS is passed from one person to another is stii]

being investigated. It seems most likely that semen and blood carry

the agent. Several methods of transmission have been sUggested: In

homosexual men, anal intercourse appears to be the most likely method

of spread. A man with AIDS may transmit the disease to his female
sexual partner, but this has not occurred in Canada. A pregnant woman
with AIDS could give the disease to her unborn child. A pérson with
hemophiiia may get AIDS through the blood products received'for"b1ood
clotting problems.

Most people with these symptoms do not have AIDS. In fatt many

of us experience some of these types of problems from time to time. Do
not be alarmed. Howe;er, if you or your sexual partners belong to one
'of the groups that may be atfincreased risk of AIDS, it is wise to see
your doctor. As yet there is no treatment to restore the patient's
ability to combat disease naturally. Doctors focus on treating those
illnesses contracted because of the Eétient‘s weakened immune syitem.

" A cure for AIDS has not yet been found. Research into its cause

continue world-wide.
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AIDS - Revised (RCD72)

Since the first case of AIDS - Acquired Immuno-Deficiency
Syndrome - was discovered in North America in 1981, the public is

becoming more aware of this sickness., A poll tells us that 83% of
Canadians have heard of AIDS. Unfortunately along with learning about

a sickness of this nature, misconceptions often arise. This pamphlet
is intended to give you the most accurate, up-to-date information
available about AIDS. AIDS'attacks the body's natural means to fight
sickneSé.‘ Those who are-sick begome particularly vulnerable to unusual

traubles including rare, life threateping forms of cancer (too many
cells growing) and pneumonia (too many bugs growing in the organs where

you\breathe)‘ Because its harder for the body to stay healthy,

fepeated attacks of these sicknesses often occur,
The way that AIDS is passed from one person to another is still
being investigated. It seems most likely that the man's seed and blood

" carry the agent. Several ways of passing the sickness have been

suggested: In gay men, making love at the back passage appears to be

the most likely”“means of spread. A man yith’AIDS may transmit the
sickness to a woman who his sexual partner, but this has not occurred

in Canada. A'wohan who is going to have a baby, and has AIdS could

give the sickness_;o her unborn child. A person who is a bleeder may’
get AIDS through the blood - rec€ived to help stop bleeding.
Most people with these signs do not have AIDS. In fact many of

us have some of these - troubles from time to time. Do not be alarmed.
However, if you or your sexual partners belong to one of the groups
that may be at higher risk of .AIDS, it is wise to see your doctor. As

yet there is no way to restore how a person combats the sickness
naturally. Doctors focus on treating those other sicknesses which

happen because the person can not fight them. A cure for AIDS has not

S

yet been found. Research into its cause continue world-wide,

4 v
{ Y
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DIABETES: * A MANUAL FOR CANADIANS - Original (RD102)
) .

Diabetes was known to the physicians of India, Greece and other
civilizations of ancient times. Chinese medical writings mentioned "a
condition of wasting with increased thirst and passing excessive quaﬂ-
tities of urine. Aretaeus described the condition in about 70 AD
giving it the name of diabetes, a Greek word for <iphon or to run
through. Parace]sus in the 16th century noticed the increased
crystalline content of the urine after boiling but thought this was
salt instead of sugar. Thomas Willis described the sweetness of urine ¢
some 100 years later and Dobson found this to be sugar thus establish-
ing the name mellitus. -

The first inditations of this deve1op1ng state of ketos1s or
ketoacidosis will be increasing glucose in the urine. This is why
urine- should be tested sufficient]y'frequently to give early warning of
trouble during infection or stress. If glucose or acetone persists in

large amounts for more than eight to twelve hours, the physician should
be called since treatment with injected insulin may be needed to
prevent diabetic ketoacidosis and coma. After recovery the djabetes
may again be controlled by the simple measures which were effective
before the episode. J ‘

For more information there is a pamphlet entitled "Pregnant and
Diabetic" available from the Canadian Diabetes Association. The next
question is "what about the children? Will they all develop diabétes
if either or both parents have diabetes?" The answer is No. Current
" evidence suggests that if both parents have diabetes then approximately
one out of every five of their children may develop d1abetes at some
time during its life, while if only one parent has dlabetes, it will
occur in one out of every ten of their children, although often not

until later in adult life.
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DIABETES: A MANUAL FOR CANADIANS - Revised ‘(RD102)

Diabetes was known to the doctors of India, Greece and other
¢ivilizations of ancient times. Chinese writings about medicine men-

tioned. a condition of wasting with greater thirst and passing excessdve
quantities of the person's water. Aretaeus described the condition in

"about 70 AD giving it the name of diabetes, a Greek word for,siphon or
to run through. Paracelsus in the 16th century noticed the higher

sugar-like content of the water after boiling but thought this was sailt
instead of sugar. Thomas Willis described the sweetness of a person's
water some 100 years later and Dobson found this to be sugar thus
establishing the name mellitus..

The first signs of this developing state of ketosis or keto-
acidosis will be higher glucose in"the person's water. This is why the
water shou1g be tested sufficiently frequently to give early warning of
trouble when hot well or very worried. [Lf glucose br acetone persists

in Yarge amounts for more than eight to twelve hours, the doctor should
be called since he may need to treat with insulin by a needle to

prevent diabetic ketoacidosis and coma. Later the diabetes may again
be ‘kept in check by the simple measures which were effective before the

episode. ‘

For more information there is a pamph]et entitled "Pregnant and
Diabetic" ava11ab1e from the Canadian Diabetes Association. The next
question is "What about the children? Will theyfa]] deve]op d1abetes
if either or both parents have diabetes?" The answer is No. Current
. evidence suggests that if both parents have diabetes then approx1mate]y
one out of every five of their children may deve]op diabetes at some
time dur1ng its 1ife, while if only one parent has diabetes, it will
occur in one out of every ten of their ch11qren, a]though often not.
until later in person's life.
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CHRONIC COUGH - Original (RR154)

How many bottles of cough medicine.did you -buy 1as£ winter? Do
you usually carry a package of - cough drops? A cough may seem like such -
a common thing - you just dose it and ignore it. Don't dq that, Your,;A

— : ol :
cough, if it is a chroni;_one, may be serious. Has yOUfUiough been .,;?

. L PINE
1@’cough' fyﬁf”

hanging around for a month or more? Then you have a chro i

o

doesn't matter that you cough on]y in the morning when yqu %et ups or

only at night when you lie down, .If you!ve been cough1n9sfdr mose ahgn fi

a moath, your cough is chronic. ) w@‘w%’ *f) ,"L
Just about everybody coughs from time to t1m¢1 ~Thex£dmmon c01¢

for instance, is often followed by a cough‘tﬁat can, ﬁast as 1ong as two

or three weeks. But if your cough -following a\cold&hangs on longer

than usual, it may be developing into a chron1c‘cough If there is

shortness of breath with a cough, or any pain,edr blood in what you

cough up, you should see your doctor immediately,-eveﬁ though your

cough may not have lasted more than a few days. Do you smoke aépaCk or

more of gigarettes a day? ’
A chronic cough is not ahgiseaselin itself. It ii a.sggn of

. something wrong with the breathing system. That's why it isn't smart

to take a cough mercine’for more than a week or -two undess your doctor

tells you to. Medicine may help with the cough, but-meanﬁhi]e the
underlying illness can be getting steadily worse. %'é,fnost‘iikeT
causes of chronic cough are lung cgilser, bronchitis “an 1ammati' '

the 1ung tubes), bronchiectasis ({in wapch pus pockets form aTong the Y

.tubes) tuberculosis, other lung diseases. The instant you realize you

have a chronic cough, go to your doctor.

~
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‘CHRONIC COUGH - Revised (RR154)

How many bottles of cough medicine did you buy last winter? Do
- you uéuéﬁ]y carry a package of cough drops? A cough may seem 1ike such
a c0mmon,th1ng - you just treat it and ignore it. ‘Don't do that. Your
‘éough, if it is a chronic one; may be serious. Has ypur cough‘beén
hanging around for a.month or moré&? Then you have é chronic cough., It
doesn't matter fﬁat‘you éough oh]y'in‘the morning when you get, up, or
“only at night when you lie down; If you've been coughing for more than
"a month, your. cough is chronic. ' » ‘

Just ébout everybody coughs from time to time. The common cold ,
for instance, is often followed by a .cough that can last as long as two
or three weeks, But if your cough following a cold hangs on Tonger
than usual, it may be developing into a chroric cough. If there is
‘shcrtness of breath with a cough, or any pain, or blood in what you
» cough up, you should see your dbctor 1mmediéte1y, even fhough your
- cough may not have lasted more tHan a few days; Do you smoke a pack or
more ¢f cigarettes a cay? _ o

A chronic cough is~n6t a sickness in itself. It is a siga of
something wrong with the organ where you’breathe; That's why it isn't

smart to take-a cough medicine for ﬁore than a week or two unless your
doctor tells you to. Medicine may help with\the cough, but meanwhile
the undérlying'reason can be getting steadily worse. The most likely
causes of chronic cough are too¢mahy cells growing inside the chest

(lung cancer) or bugs hurting ygh where you bréathe (bronchitfsm

bronchiectasis, tuberculosis). ?;he instant you realize you have a
chronic cough, go to your dottor. |

-
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APPENDIX C

~ LIST OF ALL DIFFICULT TECHNICAL TERMINOLOGY (N=532)

IDENTIFIED IN "PREVENTATIVE® AND "RESTORATIVE®

ABDOMEN
ABNORMAL
ABSTINENCE
ACID ’
ADJUSTMENT
AEROBIC -

_ALLERGEN
CALZHEIMERS

ANKLE
ANTISERTIC
APPARATUS

- ARCH

ARTERTAL
ASBESTOS
ATHEROSCLEROSIS
BALANCE '
BEHAVIOUR
BIOPSY ,
BRONCHIECTASIS
CALLUS
CANCEROUS
CARBOHYDRATE
CARDIOVASCULAR
CHARACTERISTIC
CHOLESTEROL
CIRCULATION

CLOT
. COMBINATION

COMPLEX,
COMPULSIVELY
CONDENSE
CONFLICT
CONGESTION

- CONSTIPATED

CONSUMPTION

= b N = e 2 O ST RN R W WSO RN RN SO = 0N D 0w o

—

OF EACH WORD

ABDOMINAL
ABNORMALITY
ABUSE
ACQUIRED
ADULT
ALOCHOL
ALLERGIC
ANAEMI A
ANTIDOTE
ANXIETY
APPARENT
AREA

ARTERY
ASSOCIATED
AWARENESS
BARRIER
BEHAV GRURAL
BOWEL
BRONCHITIS
CALORIE
CANNABIS
CARBON
CERVIX
CHEMICAL
CHRONIC
CIRCULATORY

- CLOTTING

COMMUNITY

- COMPLICATED

CONCEIVED
CONDITIONED
CONFUSION
CONGESTIVE-
CONSTRICTION
CONTAGIOUS
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 PASSAGES AND FREQUENCY OF OCCURRENCE

N = = PN O = b RN b b bt b e b QO RN b= b e i b S b b s 2 RN D WD e

ABILITY
ABNORMALLY
ACETONE |
ADAP TATION
ADVANCE
ALOCHOL IC
ALLERGY
ANAL
ANTIHISTAMINE
RORTA :
APPLICATOR
AREOLA .
ARTIFICIAL
ATTITUDE
BACKACHE
BASAL
BIOLOGICAL
BREAKDOWN S
CAFFEINE |
CANCER
CAPACITY
CARCINOGEN
CHAMBERED
CHEMOTHERAPY
CIRCULATING
CLINICAL
COMA.
COMPLAINT
COMPONENT
CONCEP TION
CONDOM
GONGENITAL
CONSCIOUSNESS ~* &
CONSULTANT ,:, o4/
CONTRACEPTION %,
v G,
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CONTRACEPTIVE

CONTROL

- CORONARY

CULTURE
DEAFNESS
DEFECT
DEGENERATION
DEPRESSION
DEVELOPMENT
DIABETIC
DIAPHRAGM
DIET

" DISCHARGE:

DIZZINESS
DOSE
EDEMA

“EFFORT

ELECTRO
EMPHY SEMA

ENVIRONMENT *

EVENT
EXERCISE
EXPRESS
FACIAL

. FALLOPIAN -

FATTY .

_FEMALE

FERTILIZING
FILTER
FOCUS

-FOUNDATION

FUNCTION
GENETIC
GRAFTED
GRAVITY

-HASHISH

HOMOSEXUAL

 HYPERTENSION

IMMUNE
INCIDENCE
INCREASING

- INFANT -

INFECTED
INFESTATION

" INHERITED -

INJURY

.INSTRUMENT

INTERCOURSE
INVALID
IRRITATION
IUD
KETOSIS

. * -
H W P I, OB RN H WR I I RO R WH = I O R WR A D~ QAU R R W b b e b s

‘FREQUENCY
GLUCOSE

'HUMIDITY

DEF]JCIENCY
DELAVER

'DESICATION

DEVICE
DIAGNOSE
DIARRHEA

DIFFERENCE

DISEASE
DONOR
DROWSINESS
EFFECT .
EJACULATION
EMOTIONAL
ENERGY
ERECTION
EXAMINATION
EXPERIENCE
EXTEND
FACTOR
FALLOT
FEEDINGS
FERTILE
FETAL
FITNESS
FOREARM

GASEOUS
GRASP 4

GROWTH
HEMQPHIL 1A

IDENTIFICATION

_ IMMUNO
“INCOMPATIBILITY .

INDICATION
INFARCT
INFECTION
INFLAMMATION
INJECTED
INSEMINATION
INSULIN
INTERVENTION
IRREGULARITIES
ISSUE

JOINT
LABORATORY

1
1
5
1
1
1 EXTENSION
5
2
1
2
2
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2 CONTRACT

1 COPE

1 CRYSTALLINE

7 CYCLE

5 DECREASE

1 DEFORMI TY

10~ DEMENTIA

2 DETERIORATION

14 - DIABETES

12 DIAGNOSIS

1 DIASTOLE

1 DIOXIDE

3 DISORDER

1 DOSAGE
DYNAMIC

1
fr/ EFFICIENCY
4

CELASTICITY
EMOTIONALLY
ENGORGEMENT
ESSENTIAL \
EXCITEMENT
EXPOSED

FAILURE
FATIGUE

2 FEELINGS
FERTILITY
YEETUS

FLUID

> FOREFINGER

"FRICTION

GENERATION

GM

GRASP ING

GYNECOLOGIST -

HEREDITARY

HYGIENE

ILLNESS .

 IMPAIRMENT .

" INCREASE
INDIGESTION
INFARCTION

« INFERTILE
INFLATION
INJURED
INSERTION
INTENSI TY
INTOXICATION
I0DINE
ITCHING
KETOACIDOSIS  /

| LA%?LIN :
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LIGATED
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APPENDIX D

.

LETTER AﬂD INSTRUCTION SHEET GIVEN TO EACH NURSE JUDGE

‘ S 8315 - 120 St.,
Edmonton, Alberta,
T6G 1X1, ‘ .
May 7, 1985

Dear

Thank you for agreeing to act as a content expert for my thesis.
I am enclosing a summary of the research., I am also enclosing an
original and revised version of each of the 50 passages, and an
instruction sheet for your gu1dance in making your assessments. While
the revisions are intended to _produce pamphlets which are educational
but have language and concepts which are known to the average reader,
it is important that the revised versions also retain the mean1ng of
the original passage. Please judge the s1m11ar1ty of meaning of the
revised to the original words,® based on your nursing knowledge of
health-related terminology, and on your perception of the language used
by the average person for the same terminology. '

If you are interested in the criteria I have used in making the
word replacement, or in seeing the 1ist of Dale-Chall list of 3000
fam111ar words, I have 1nc1uded these at the back of the folder.

Please do not hesitate to phone me if you have any quest1ons or
problems (439-0876). I would be grateful if I gould have your assess-
ments back by Monday, May 13th. Thank you very much for your help with
~this analysis. ‘ . '

Yours sincerely,

) ' A '_ )

Jane Hopkinson
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53

: INSTRUCTION SHEET "

Lo

1) Under11ned words - in the or1g1na] passages are words that will
be -changed.
= in the revised passages are the replacement
words.
Q- «

2) Each under]ined'word(') in the original passages is matched
with its replacement word(s) in the revised version, by a nufber in the
margin of the passage, and the same number in column #1 of the scoring
grid. :

3) If one group of ords continues onto a second line, the 1.D.
number is at the line containing the first word in the group.

4) Each group of words is underlined by a continuous line. A
break in underlining identifies the next word(s) for replacement.

.5) If a\word in the or§g1na1 passagés ‘has been deleted, and no
replacement used, an underline represents the deleted word, and is
identified by ﬁﬁhber in the marg1n.

6) For each passage:
. , _
- reagwhe original and revised versions of the passages.
- compare the underlined word(s) in the original version with
the corresponding underlined word(s) in the revised version.
- decide for each comparison, whether the replacement word(s):

i) conveys the original meaning.

ii) fa¥ls to convey the original meaning OR removal w1thout
replacement fails to convey the same meaning.

iii) wunable to decide.

7) Each passage is followed by a scoring grid. Place a tick in
the appropriate column of the scoring grid. Choose one option only for
each word(s). ‘ f

8). If, for any word which has been changed, you can suggest a
rep]acement word (s) “which could convey the intended meaning more
accurately, please use the last column to make your suggestions. (Some
words have peen particularly troublesome, eg. ‘'coordination',
'balance’, "'constipated', 'contraception', and the replacements are
clumsy.) ' '

9) If you w1sh to make any comments, please wr1te them on the
revision pages., . .



