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The contribution
risk factors to the
effect of early otitis
media with effusion
on later language,
reading, and spelling

Sl A1 Deters

Felje 1 tivicrink

Wom HT rean Bon

dodvn THL van din Bereken
A G Sehilder

A cohort of 948 children who were screened for otitis media
with effusion (OME) from the ages of & to 4 were studied for
language, reading, and gpelling at 7 years of age. The effects
of OME in combination with single risk factors and with
increasing numbers of risk factors were investigated. An
interaction with an additional risk factor was found only for
gender and OME, with boys’ spelling influenced negatively
by a history of OME, OME in combination with preterm birth
and low birthweight also appears £0 put children at risk for
Iater langauage and educational problems. Although a
negative linear relation between the numnber of risk factors
and later functioning was found, it i3 suggested that OME,
even when combined with a number of other risk factors,
produces only minor effects on later language, reading,

and spelling,

Otitis media with eftusion (OME) is one of the nost common
diseases in early childthood, Tt is also considered a risk factor
for later speech, fanguage, and associated learming problems.
beeause it s accompanied by a loss of conductive hearing
(Silva et al, TORG, Friel-Patti and Finitzo 18900, Sehilder et al.
1993 ¢). The results of the many studies into the relation of
OMIS to Iater hnguage and educational problems are never-
theless conflicting. In vecent prospeetive studies, the associa-
tion of OJMIG with fnter anguage and aducational problems
hasx heen found to be faivly weak ( Hubhard et al. 1985 Loas ot
al. TOSN: Friel-Patti 1990: Roberts ot al, 1991, 1904 Gravel
and Wallace 18920 Grievink ot al. 193 Schilder et al. 1993a:
eters ot al, TOGE: Paradise ot ol 1995). Whenever therve are
detrimental effects of varly OMI at sehool age, they appear to
be of hittle practical importance (Roberts et al. )T, 199k
Cortevink et al, TOO3: Peters et al, 1904 Lous 1995), Most ¢hil-
drencwith OMIS appear to overcome the shoet-term effects of
OMIS ax =oon ax the disease disappears, even when the QM E
has heen long-lasting. These results also do not change when
the frequeney of the OME and the pattern ofits recurrence are
taken into aecount (Grievink ot al. 1993, Potees of al, 1994,
Roberts et al. M), Tnoother studies, however a major effect
of OME on fater lnnguage and learning has been found (Sifva
ef al. TOSG, Toeele of al. 19490). Ty seareh of an explanation for
these differences it has heen suggestoed that the effeet o OME
on laterfanguage and learming may be the camulative effect of
a number of risk fouetors (Rapin 1979 Menyulk 1980, Bishop
and ldimundson 198G, Lous ot af, TUSS, Pearee et al, TH8S,
IRoberts and Sehuele 1990, Roberts et al, 1991). Some anthors
( Roberts and Sehuele 19890, Roberts et al, Y91 sugpgest that
it is important to consider those variables that may potential-
Iy contribute ta the effects of OME as welll Tn this stady it s
assutmed that most ehildeen can copewith OME and that diffi-
cultios may most olten avise in the presence of other risk tae-
tors, [ Che negative effeets o OMIG arise from its cotneidertee
with other risk Thetors, one can expeet to find only small
ctfocts ol OMICin a population wheve the ineidence of such visk
faetors is low, Clonversely, one can expeet to lind a velatively
Lirpe offect of OME in a4 population with a high incidenee of
the risk fuetors and achistory oFOMIE The data from a specific
cgroup ol children in the Nijmegen Otitis Media Study
(Grievink ot al, 1993, Peters et al, T994) were then analysed to
test Lhis hypothesis,

Soeveral facetors have been suggested to produace addower level
of language ability and edueational attainment i geneval and
in refation to OMIC in particular Such variables are socia
pconomiv status, sex, the inteliigence level ol the ehildren, ges-
tational age and birthweight, and a first linguage other than
Duteh. In a number ol studies, the role of a low socto-eccaonomm-
i status in placing a child at risk is emphasized (Rapin 1979:
Menvak 1980, FORG: Hopiman-Rock et al. THES: Roherts et al.
TORG. 1901, 1994 Lous 1943). Tecle of al, (TOR4) compared o
high and low social group and found ondy o relation hetweon
OME and lower Innguage scores for the highoer social group.
With regard to sex as a risk faetor, boys have generally beerns
found to score lower on lnnguage-development tests than wicls
in general and in association with the ocerrrence of QM 0
particular (Silva TOS0. Hopman- Rock et al, TOSS, Adlred 1990
Lous 1903). Low intellicenee is associated with poor languaee
seores and reading difficultios (Sifva ot al. T983), Preterm
hirth and a low hirthweight {1LBW) have also been found to he
rislk factors forlater tunetioning (Largo et al, 1989, Herrgared
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ot al. 1993, Ross et al. 1992, Levy-Shiff et al. 1994, Bishop
and Edmundson (1986) have suggested that OME might
interact with a number of perinatal risk factorsin the etiology
of language disorders. Children born prematu rely with chron-
ic OME were found to have relatively poorer verbal-cognitive
abilities than children with a preterm delivery and no OMIG in
at least one study (Pearce et al. 1988). Veen et al, (1993) also
assessed a population of very preterm and very-low-hbirth-
weight infants and found those children with a history o
OME to have a significantly increased risk of language and
speech developmental disorders at the age ot 5. Children with
a first language other than Dutch, the language ol the comanu-
nity at large, are assumed to form a specific risk group.
Verhoeven (1990) and Verhoeven and Gillijns (1994), forexam-
ple, found the acquisition of reading and spelling in a second.
non-native language to be less efficient than the acquisition of
these abilities in a first language.

The purpose of the present study was to investigate
whether or not the effects of longstanding, bilateral OMIY
between the ages of 2 and 4 years are accompanied by one or
more of the above-mentioned risk factors for later language,
reading, and spelling delay at the age of 7. The Nijmegen Otitis
Media Study is a large echort study in which three groups
were formed on the basis of the history of OMI between the
second and fourth birthdays: one group with bilateral QMIE
and no surgical treatment, one group with bilateral OMI and
treatment with ventilation tubes, and a control group with no
OMIE. The children were then tested at the age of 7 for various
aspects of their language. reading, and spelling ability
(Grievink et al. 1993, Peters et al. 1994).

In the present study; two specific questions were iInvestigat-
ed. The first question is whether or not the OME subjects with
an additional risk for later language, reading, and spelling
problems produce lower scores at the age of 7 than the OME
subjects with no additional risk. Four groups of children were
formecd: those with and those without a history of OME, and
those with and those without an additional risk factor. The
second question is whether or not an incereased number of risk
factors appears to inerease the detrimental effects of OMTE on
later language, reading, and spelling ability. In this study, a
low educational level for both of the parents, male sex. low
non-verbal intelligence, preterm birth and LBW, and Dutch
as a second language were considered risk factors.

Method

SUBJECTS

A birth cohort of 1439 children born between September |
1982 and August 31 1983 in Nijmegen, a town of 145 000
inhabitants in the Netherlands, formed the basis of this stu cly.
Ofthese children, 1328 were screened for OME by t}-'mpan(m; -
etry on nine oceasions at 3-month intervals between the QL8
ol 2 and 4 years (Zielhuis et al. 1980b). The reliability and
alidity of the tympanometer had been tested in pilot stucics
(Zielhuis et al. 1980b), The tympanograms were classified as
type A, €, C, or B, according to a modification of Jerger's
(1970) method. Type A indicates normal compliance of the
tympanie membrane. Type C, and C, indicate various degrees
of negative middle ear pressure and reduced com pliance of the
tympanie membrane. A type B tympanogram (i.e. a flat one)
was considered indicative of OMIS,

On follow-up when the children were 7 to 8 yearsold, 131 of

t). 2 24 a | e v ¥ v : ¢ oy
he 1328 children had moved to another region, and the
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parents ol 37 children declined to partivipate :ll‘l.(‘l' 'l'hv
preschool se reening. The remaining 1160 ¢hi ldren were invited
to participate in this follow-up study hetween September
1990 and February 1991; 946 attended. Al childven were
examined by otomicroscopy. tympanometry. and audiometry:
An ear. nose. and throat history was taken of the period
hetween the last preschool sereening and the present stuedy:
Audiological and otological characteristies of the whole graup
are deseribed elsewhere (Sehilder et al, 19930, 1995). Children
who had had bilateral B tympanograms ot ad least two cons
secutive oceasions between the ages of 2 and - yvears (hero
calledOM IS subjects”) and children who had never hada hilat-
eral type B or (', tympanogram (control subjects) weve invit -
ed to have their language. reading, and spelling achievement
measured: 305 (78%) of the 395 children invited were st welied
in this way. Three groups of subjocts were then foroed:
untreated OME subjects (N=T1d1). treated OMIS subjects
(N=87) and control subjects without OMIC (V=82). [n addi-
tion. 35 children whose first language was other than Duteh
(‘L2 children’) were studied: 20 non-treated OMIS children, |
treated child. and 14 control ehildren,

MATERILALS

Various tests of Tanguage ahility were used to evaluade various
aspects of language ability (Bachman ot al. TOSS, van Bon
19092), Two subtests from the Taaltests voor IWinderen
[ Language Tests for Children] (van Bon TUS2) were used {o
establish general language ability. The marphologival Word
Forms Production test was used hecause it is o good indieat oy
of a peneral language Tactor (van Bon 19492) and hecause mor
phological competence has been demonst rat ed to e sensitive
for abnormal language development (Morehead aned Togran
(973, Wiig et al. 1973, Johnston and Shery 1976, Vawel TO83),
The Concealed Meanings test is receptive in mature, and cons
cerns the child's understanding of the non-explicit content of
sentences: thereis evidence that children with hearing impair
ments have problems in recogmizing  such  tformation
(Quigley and Paul 1989}, These two tests lond on different e
tors (van Bon [984).

Kach of the 35 items on the Word Forms Production test
consists oftwo sentonees, A simple form of the relevant word is
wsed in the fivst sentence, while the experimenter points at
picture, In the second, open-ended. sentence, the intlectod
form of the same word has to be provided by the subject while
the experimenter points at asecond picture, The total nunmher
of correct answers is counted.

L the Concealed Meanings test, the ehild has to mateh ane
of two pictures to a sentence that presupposes or implies cer
tain information. ‘Fhis test consists of 33 items, aned the total
number of corveet choices is count .

Three tests of phonological abilitv were seleeted, heennse
phonological ability is assumed to be highly susceptible to e
ettects of the hearing loss associated with OMIEL and phono.
logical ability appears to play aerucial vrole in learning to read
and write (Stanovieh TO86G). Tests {or phonenice segmentation.
sound blending, and auditory diserimination were nsedd.

The ehildren were asked to divide spoken words into their
constituent phonemes in the Phonemic Seamentation test .l
to blend separate phonemes into @ whole word in the Sound
Blending test. Both tests consisted of 30 maonesy lihie words:
15 real words. and 15 pseudowords ereated by changing { e
vowels of the real words, The pseudowords are pronottneeithle




hut Illt*:lllill;.:’lt*ﬁs SUtHenees ni‘xlww'h sounds that nlw‘\' [}hulmn
logival rules of Duteh word formation. "The contrast hetween
real words and psetdowords makes it possible to examine {he
oftfeet of lexical knowledge onoword vecognition (Bevant and
Bradliey TOROL The nnmber ol correct answers was count ed,
The Auditory Diserimimation test was constOraceted follow
ine the procecheee of Wepman®s test (1973), Children were

asked (o judge whetherornot two monosyllabic spoken words
or pseudowords were the saome, Like” pades consisted of Che
same word twicesunlike” pairs consisted ol minimally cone
Crasting words such as poeds (monse) and eads (house). The fest
havd 6 Htems 28 pades ol real words and 28 pairs ol prewdo-
wortds: 10 pairs were like words and 36 paires were unlike, The
items were recorded on tape by s speeeh language patholo-
dst,d the numberofeorreet judgments was counted,
Beenuse of the fimited thne avadlable Tor testing, reading
tests were restricted to the word and sentence level, Three

‘Jﬂ

restding tests were ised o testUword decoding abilite and eome
prehension of written sentenees: the One-Minute test, the
Word Recognition testaaud the Sentence Verifieation test.

The standirdized One-Minute test {Brus and Voeten 1979)
s [requent v used to measare decoding ability, and is highly
correlated with tests for reading text adoud (Monmmers TOST),
Words ordered aceording to difliculty are read adoned as st
and ax aecurately as possible, The number ol words read cor-
rectlv within one minute constitutes the test seore.

The Word [Recognition test (adopted from van den Bosely
1OUT) uses read monosyllabie words aed monasyilabie pseado.
words consisting of fonr different orthographical struetures,
Al of the words ean be vead eovrectly by applyving simple
crapheme phoneme correspondence rales, An AppledD GNS
computer with 2 monitors (one for the <ubjecets and one fop
the experimenter), a voice-key and a microphone were used to
present the words amd register the response, The real words
were all ones frequently used in ehildrens liteeature necording
Lo Staphorsins ol al, (TOSS).The preadowords were created by
changing the vowel graphemes of the real words The response
lateney was determined for each trind by measurving the tite
hetweenr the onset of the target stimudus and the verbad
response of the subject. Response liteney suud aceuraey were
determined for eaeh sentener,

The Sentence Verification test (van den Boselr 10 1), whieh
Lests sentence comprehension, used short sentences consist -
ing ol monosyvilabie words appearing with achigh fregqueney in
childrens literature. OF these sentences, 10 were semantieally

Table I: Tests used in MANOVAS

Letngge Lests

R S T  ————————  —— e s A I S S et i e

correet (forexampleo Do Lanp is aan’| The lamp is on]) and {0
were sentantieally incoreeet (forexamples Ken kat-is cen plant”
| cal s a plant]).'The child was to indieate whether ornot the
sentence was correet by pushing the'ves or the'no button con-
neeted to an Apple-TH GS computer Response Tateney awd
necuracy were determimeoed Toreach sentenee,

A Corapheme’

test was administered i order to study

Knowledpe of simple rules of spelling: sound correspondence.
The childven wore asked to wreite down [0 of the most difficeult
araphemes. The experimenter reeited the respective phoneme
and aoworthwith that parcticular phoneme init.

Aspolling test consisted ol 13 real monosylabie words and
Fa monosyllahice pseudowords, The real words were used with a
high frequeney in childrens literature (Staphorsius ot al,
LOSS). Pseudowards were ereated by replacing the vowel
araphemes of the real words with othersof the same grapheme
class, Words were seleetod that could he written correetly hy
applving simple phoneme-grapheme correspondence rules.
The ehild was requested to vepeat eich word coreeetly and
Chen towrite the woud,

The Colowred Progressive Matrices test (Raven 1965, van
Pon TO86) was admimsteored ax a non-verhal test ot intelli-
wenLed,

PDavents woere asked to caomplete questionnaires about their
own edueational level, Information about the first lainguage of
children. proterm hirtCh. and birthweight was collected from
aquestionnaires used in the first part of the Nijmegen Otifis
ModinStudy when the ehildren were 3 years olape,

PROCEIUTRE

The {ollow-up  data were colloceted between September
FOO0 wnd Fobruary 19910 at the Department of (Morhino-
Lusvngology ol the Nijmegen University Hospital, in ovder of
the subjects birthdates,

The reading and spelling tests were administered hy two of
us (SA D and ISHOH . who were anaware of the ONMIS histories
of the subjects, All subjeets woere tosted individuead by AT Tests
were administered in Cthe same order With pirents permis-
ston, questionnaires were sent to the ehildren’s teachers,

ANALYSES

To stwdy the olfects of OMI in combination with risk factors
on language  abitity and educational  attaimment, two
appronches were followed, sttt was expected that the per-
formance of OM S subjects would he Jower ifan additional risk

Reaeding o s pelling Tests

Lot v T

Coeneral lnnguagre
Word Porms Production test
Conceealed Meaninus test
Phonological ability
Phonemie Segmmentation test, using real words and pseudowords
Sound Blending test, using real waords and pseudowords
Auditory Diserimination test,
nsing like pairs of real words and psendowords,
and unlike pairs of real words and preudowords

-y

Ctrapheme knowledge
Ciraphieme knowledge test
Spelling
Spelling test, using real words and pseadowords
Bowdhing
Chneaninnte test
Word recognition test, using veal
words nnd psendowords
Nentenee verfireation test,
using correet and incorreet sentenees

et & S pp—— ——r - g
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factor were present. To test this primary hypothesis, four
groups of subjects were considered in a two-by-two design,
aceording to level of subjects’risk (high and low) and the pres-
ence of OME (OME subjects compared with controls). The
hypothesis was that the effect of OME is greater in subjects
with an additional risk than in subjects without one.lI'’bus an
interaction effect was defined. The hypothesis assumed that
there is indeed a risk factor. This was verified by testing the
offect of the risk factorin the control subjects.

Another question was whether OME subjects with an addi-
tional risk derive benefit from treatment with ventilation
tubes. This was statistically tested by comparing two groups
of subjects with an additional risk: a group of untreated OMI
subjects and a group of treated OME (FOME-VT") subjects.
The data of this contrast analysis were only considered when
the interaction between OMIE and the additional risk factor
proved to be significant.

A secondary hypothesis was that the more risk factors are
present, the larger will be the negative effect of OME on the
child’s performance, with etfects ranging from small (when no
additional risk factor is present) to substantial (when more
than two risk factors coincide). This question was tested by
comparing the trend of each effect at three levels of additional
risk (0, 1, or more). The language and educational achieve-
ment measures of the variables were similarly grouped for the
different MANOVAs as in Grievink et al. (1993) and Peters et
al. (1994) ('Table I).

Results

In the first part of thissection, the effects of OMIE plus a single
risk factor are considered. One-tailed tests were used. In the
second part of the section, the effect of a number of risk fac-
tors together with OMIS are considered. The F-test outcomes
in this part are given only when results were in the predicted
direction and were significant,

COMBINED EFFECT OF A SINGLE RISK FACTOR PLUS OME
As revealed by either a X* test or a f test, there were no signifi-
cant differences between the OME (V=151) and control sub-
jects (V=82) with regard to sex (y* (1, N=233)=3.45, P=0.06),
grade level (x* (3, N=233)=1.36, P=0.72), age (£(231)=0.13,
P={).90) orintelligence (£{231)=0.40, P=0.69).

Bducational level of parenis
When the data were analyzed with the educational level of the
parents as the risk variable, the children of parents with a low
eclucational level constituted the risk group. A low education-
al level was defined as primary educational level and/or voca-
tional training. The data of some children could not be used
because information of the educational level of one or both
parents was missing.Of the 151 children in the OME sam ple,
25 had two parents with a low educational level and 109 had at
least one parent with a higher educational level. Of the 37 chil-
dren with OME who were treated using ventilation tubes, 11
had two parents with a low educational level and 24 did not.
Ofthe 81 subjects without OMIE, 18 belonged to the high-risk
group and 51 belonged to the low-risk group. T'here were no
interaction effects between the educational level of the par-
ents and OME on general langnage ability, phonological abili-
ty, grapheme knowledge, spelling or readin g.

There were differences, in the predicted direction, in the
educational level of the parents in the non-OME group for

34 Developmenial Medicine & Child Neurology 1997, 39: 31-39

gencral language ability [F(2.235)=4. 2. P<(.01: unmivariate
effect on Word Forms Production, F(5,236)=8.95. P<0.01}].
for spelling | F(2,235)=2.28, P=0.08: univariate effect on veal
words, I(5.2306)=4.48, P<0.05, and on pseudowords,
F(5,236)=2.85, P<0.05] or for word reading | One- Minate test.
F(1,234)=5.17, P<0.05; Word Recognition, F(-187)=1.06,
P=0.05; univariate effect on lateney of pseudowords,

1(5,190)=3.90, P<0.05]. No differences were found tor phono-

logical ability, grapheme knowledge or sentence vevitication.

OME apparently had no additional negative effeet on lan-
suage, reading, and spelling ability in subjects of parents with
a low educational level, The general language, reading, and
spelling abilities of the OME children of parents with a low
educational level were relatively poor. but a low cdueational
level of parents did not appear to constitute a visk factor tor
phonological ability or sentence verification,

NS

The OME group consisted of 80 boyvs and 71 girvls, the OM -
VT group, of 23 boys and 14 girls, and the control growps, of 33
boys and 49 girls. There was no interaction effeet of sex and
OMLE for general language ability, phonological ability,
orapheme knowledge .or reading, However there was a multi-
variate interaction on spelling (#(2,263)=3.34, P<0.05; pseu-
dowords, #{1,264)=5.18, ’<0,05), as can be seen in Figure 1.
The estimate of the parameter of the interaction effect was
0.08. Since the root mean square error was .24, the etfeet was
0.08/0.24 = 0.33. This means that the effeet was one-third of
the within-group variability.

In the non-OME group. there were ditferences hetween the
boys and the girls for spelling [ F(2.263)=2.63. P<0,05]. but
none of the univariate tests proved to he signiticant. There
were no differences in general language ability, phonological
ability, grapheme knowledge or reading,

Because an interaction effect between sex and OME for
spelling of pseudowords was found, any effect of treatment
with ventilation tubes was sought for the bays with OMIS;
none was found,

Farly OME appeared to affect the later spetling perfor-
tance of bays., In the non-OME group, no differences were
found between boys and girls with regard to language ability:
phonologieal ability, spelling, or reading. Treatment with

100
90

80

70 @ boys
- girls

Number correct

60

50
OME Controls

Figure 1: Mean percentages of co rrectly spelled words for
. ~ s 7 e ® » ‘
OME and conlrol subjects, according to sulb Jects e,
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ventilation tubes was not found to affeet the spelling pertor-
mance ol the hovs with QMG

Non-verbal Detelligenee

The childreen were divided into two groups, A visk group, con-
sisting af all the childeen seartong helow the 35th contile on the
Raven Coloured Progressive Matvices, was compared with the
remaining children, Of the 151 OMIS subjeets, 16 weve af risk:
of the 37 OME-VT subjects, seven were ab visk: of the 82 con-
trol subjects, 13 were at visk There was no interaction botween
intelligence and OME for geneval language ability, phonologi-
cal ability grapheme knowledge spelling o reading,

There was an effeet of intelligenee within the non-OM IS
sroup on general Innguage ability | (2,26 3] ------ Nk PL001:
hoth  univariate  tests: Word  Forms Production, P53,
204004, P20050 Conceealed Meanings, F(5.2640)=16.65,
<0001}, phonological ability | Phonemice Segmentation
and Sound Blending, F(-4£.201)=1,095, P=0003 anivariate fests
for phonemie segmentation:  real \\'m'(l:«' F1L200 )= 8y,
P05, pseudowords FO1L26:46)=60.25, P<O03)]0 grapheme
lknonwledge | (1,204 1=3,30, P<0,05) ], s ]wllmgl!(:_ 2033048,
P<0.00: both univariate tests: real words, F(1,264)=06.03,
P<0.05, pseadowords, F(E264)=3.32, P<0.05] and reading
[One-Minute test, £01.:26:2)=3.30, P<0.05: Word Recognition,
JEE208) =279, P 0.005; lmmululvh*:»tmxl pereentage corvect
by word types veal words, £2(1.211)=10,01, <001, pseudo-
words, £(1.211)=3,16, l’\‘?‘i().‘);)]. Pheve were no effects on audi-
tory diseriminution orsentenee vertication,

The combination of low non-verbal intelligenee and OMIS
did not appewr to have nodetrimental efteet on language, reacd-
ing, o1 spelling ability. A low nonaverbal intelligenve alone
appeared to decrease a ehilds geneeal Innguage ability, phono-
logrieal segmentation skills, grapheme knowledge, and spelling
and veading ability but did not appear to influenee nuditory
diserimination orsenfence verification,

Preterm birth aod jor low bivthee jght

Children with oo gestational age less than 32 weeks and/or
LBW children (hirthweight loss than 2500g) eonstituted the
risk group in these analyses: this group consisted of 13 of the
I3N subjeets with OMIES S of the 37 with OME- VT and 2 of the
80 control subjeets There was no interaction of preterny hivth
atd LBW with OM I for general lnnguage ability, phonologi-

45
no risk
d 35
a
=
A
156 Pretarm/ibw

OME Contrals

Figure &: Vean number of corvect answers on One-Minule lest
for OME and controd subljjects accarding lo risk fuelor
gestationad age orbivtlneeight, LBW = low bivtlaeeiyht,

cad ability, grapheme knowledge, spelling. orsentence veritica-
tton, However, there were interactions for reading, huat not in
the predicted diveetion (Figs, 2-.4),

There was an effeet of preterm birth and low birthweight in
the control group. Both subjeets with the risk factor
showed the poorest scores: phonelogieal ability | Aunditory
Discrimination, like pairs and unlike pairs. hoth F<1;

Phonemie Segmentation il Soued Blending,
| f(22-00)=1.26, P<0.05]: hoth univariate tests: real words,

FOE240)=11.222, P<0.001, and pseudowords, F(L2)=11.09,
P<0.001], word reading |One-Minute test F(1.247)=:4,28,
0,08 Word Recognition, FETOE)=8.88, P<0.001; univari-
ate tests: percentage corrcet ot real words, 77(1,197)=23. 10,
P<0.001, and of pseudowords (1, 197)=5.37, P=0.02, latencey
of real words, F(1.197)=10.6-t, P<0.01, and of pseudowards,
FOHTOT)=5.69. P=0L05], There was no effect on general Jan-
gunge ability. grapheme knowledge, spelling, or sentenee veri-
fHeation,

There secemed to be no specitic effect of OME when it co-
oeeurs with preterm birth and LBW, Preterm and/or LBW
children had lower scores than controls for phonological abili-

100

O roal words no risk
g 80 Pseudowords no risk
3
o 80 real words risk
£
g 70 ' Pseudowords risk
Q.

OME Controls

Figure 8: Wean pereentaye of correcd ansiwcers on Word
Recognition test for OME and contral suljjects, aecarding lo
Liype uf word (real or pseudo ) and Lo risk cariable (gestational
eegpe el hirvthoaeeieght ),

3000 real words risk

L

Psaudowords risk

)

B 2000

:

) .

= Pseudowords no risk
3 1000 | . real words no risk

OME Controls

Figure 4: Meun luteney of correct answers on Word Recoguilion
test for OME and control sulijects, aecording tolype of word
(reat] or pseudo) ancd to risk variable (gestalional age and
hirthweighl! ).
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tv, spelling, and word reading. They did not differ trom t he
controls in general language ability: auditory discrimination.
grapheme knowledge. or sentence verification. However, l)()ﬂl
of the subjects in the risk group without a history of OMIC
prodneed markedly poorer results than the other subjects,

Additional analyses

Preterm and LBW children nevertheless form a special risk
group because they seem to be very susceptible to OMI
(Pearce et al. 1988, KEngel et al. 1996G). Because of the high
number of preterm and LBW children with a history of OMIS
in our study. only two children could be found with this risk
but without a history of OME; this group was compared with
control children without this risk or a history of OME 1n an
additional analysis.

There were no significant differences between the preterm
and LBW subjects with a history of OMIS and the control sub-
jects in general language ability, auditory discrimination,
reading of real words and sentence verification. However,
there were significant differences in phonological ability
| Phonemic  Segmentation  and  Sound  Blending
F(4,246)=2.63, P<0.05; univariate tests of phoneme segmen-
tation: real words, /(5,249)=8.58, P<0.01, and pseudowords,
F(5, 249)=3.61, P’<0.05; univariate test of sound blending:
real words, F(5, 249)=5.22, P<0.05], grapheme knowledge
[F(1,249), P<0.01], spelling [ F(2,248)=2.38, ’<0.03; univari-
ate tests: real words, F(5, 249)=4.73, P<0.05, and pseudo-
words F(5, 249)=4.00, P<0.05], and word reading [Word
Recognition, F(4,194)=2.06, P<0.05; univariate tests of per-
centage correct: real words, (5 197)=3.06, P<0.05, and pseu-
dowords, F(5, 197)=5.15, P<0.05)]. Furthermore, the
non-verbal intelligence levels of these subjects also appeared
to be significantly lower than those of the controls
[£(1.249)=4.36, ’<0.05)].

Preterm and LBW-children had lower scores than the con-
trols for non-verbal intelligence, phonological ability,
grapheme knowledge, spelling, and word reading but not for
general language, auditory diserimination, or sentence verifi-
cation.

First language

There were 35 L2 subjects (children whose first langnage was
other than Duteh), and 270 L1 subjects (children with Dutel
as a first language). The distribution among the L2 subjects

100 "1
8 904
S
()
S 80
0
-
5 |
E 70 _ 1.1, Dutch as a first language
60 ~
L2
n-+—r—
OME Controls

Figure 8: Mean percentage of correctly spelled real words for
'3 ! i t | b ' "o y ; : | S ’

03[ 12 and control subjects, cecording to subjects 'first language

(Duteh or non-Duteh ).
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was: 14 OME subjects, | OME-VT subject. and 20 control sub-
jects. No differences were found between the L1 sub) vvt:s.zuul
the L2 subjects 1n age (((267)=1.501. P=0.13). sex (= (L.
N=267)=0.68, P=0.42) or year at schoo] (%= (3. N=267)=2.81.
P=0.42). There was a difference in the intelligenee levels tor
the two groups (£(267)=3.78. P<0.001). The L2 subjeets had
poorer non-verbal intelligence scores than L1 subjects The
ecducational levels of the parents were not useful beeause in the
L2 group there was no information for 29 of the 8-+ mothers
and 31 of the 34 fathers. There were no interaction etfects for
first language and OME on general language ability, phono-
logical ability, grapheme knowledge or reading, There was an
interaction effect on spelling, not in the pradicted divection
(Kigs. 5, 6).

An effect of having a language other than Duteh as afivst
language was observed for general  language  abihity
[1(2,208)=75.16, P<0.0001; both univariate tests: Word
Forms Production, F(H.200)=141.08. P<0.0001, and
Concealed DMeanings. [(5,200)=8.07, P<0.01]. spelling
| F(2.295)=2.65, P<0.05: both univariate tests: veal words,
h.a3 .
’.

1'(5.,296)=3.95, P<0.05, and pseudowords, (5, 206)=
P<0.05] anc reading [Word Recognition, #(4.2349)=2.39,
P=0.05; univariate effect on pereentage correct of real words,
F(1,246)=4.6G1, P<0.08: Sentence Verifieation, £(4.260)=2.56,
P<0.05; univariate etfect on percentage correct of correet sen-
tences, [(4,267)=06.47, P<0.05]. There were no effects of this
variable on phonological ability, grapheme knowledpe, or
reacing The results suggest that having a languwage other than
Duteh as a first language constitutes a risk factor for tan-
ouage, spelling and reading ability. Combined with achistory of
ONLE, however, the problems do not become worse,

INTERACTION BETWEEN OMEAND THE NUMBER 08 BISK
FACTORNS
1T OME in and ofitselfis not enough to affeet lnnguage and it -
eracy negatively but might do so in combination with other
risk factors, the effect of OMIS should hecome larger with an
iereasing number of visk factors, To consider this issue, trend
analyses were performed with the [ollowing risk variables:
educational level of both parents, sex. gestational age. wnd
birthweight, and non-verbal intelligence. The variable num-
ber of risk factors”was added and consisted of three lovels: no
risk factor, one visk factor, ortwo or more risk Fetors,

There were no interaction effects for the number o risk fie-
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Figure 6: Mean percentuge of correct yspelled pseudoiweards
A 1:F I n- . S _. N *- | . ' 1

Jor OME and control sulyjects, aceord niylosulyjeets ' first
languuge ( Duleh or non-Duiel ).



tors and OMIS on general language abilit s, phonological abili-
(v wrapheme knowledaes speling, veading of veal words or

setdowords, and sentence vertfication. There was o signifi-
cant inferaction elfeet on the l’{*:ltlill;.',‘nl'!‘t‘:ll Wo s nul‘\,- l(hw--
Minute test, F2UOS6) 2910 Poood] (Fia, 7). The ofTeet was
quadeatie (FCERE )2 bag, 120.00),

There wits a0 nun ellect of the nuamber of visk factors on
veneral languave ability [FCE37T0)7.75, Paot ] univariat o
tests: Word  Forms Production 2877080 Po.00d .
Conceaded Meanings, FELISTYRL.22, P0.0001 ] phonolowi-
cal ability | Phonemie Segmentation and Sound Blending,
FUSB370) 1O5, P0.00: anivartad e tests of phonologieal seg-
mentation: real words, FE2OINTI=0.300 P0,00, and psettdo
words, FUVISTEE0TT. P=0.05] There was also an offect on
anditory diserimination | Auditory Diserimination (Jike pairs)
aned Anditory Diserimination (unlike pairs), FS368)=2.00,
b5 univariate fest of read words o undike pades,
Praoase)ybal, Pl spelling {Spelling FA37-H25.81.
P--0,00  stgmibieant  univarate  testss o real words,
P2OART)Y T8 Pnon), and pseadowords, F20 IRT7) =004
P01 ] sed readimye [ One Minute test, FEUING) =304,
10,00 Waord Recounition, FIS2094G)= 175, P<o0d: uanivart
ate tests: pereentage correet of real words, F20150)=4 036,

P00, psewdowerds, P20 10020 Paiiin ) sod hdeney of

reatl words A0 2.00, P2005: Nentenee Verilieatton,
FOS.32:0 020 P 005: anivarinte Lestso pereent age corree
P AG007, P00, nworrect.
2600208, 005, and [ateney of fneorreet sentoenees
P2 TR 310, P05,

The livpothesis that an ineveased number of risk fiutors
mieht augment the elfvets ol OMIE on lnoguage, reading, and
speling ability does not appemr to he condivned in Chis studdy,
Thepe was o significant inteenction effect between OM IS aned
Lhe number of visk faetors on the reading of read words, s no
ather interaetion elfeets were o, and the ope signilivant
temtetion showed aopadeadie effeet, the explimation for this
Bndine remstins unelear However i inereased tianmbep of risk
Letors wenerally has an inereasingly deteimental effeet on
e uage, reswding, and spelling pertornamnes,

bl correcet  sentenees,

60
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8
b
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Figure 7: Yean mnhe r af earvveel ansivers on One-Minide test
forsubjeels with inereasing wiemhe s of visk fuelorsoeecarding
ey pe of subject (OME sulijeel areantrol ),

Discussion

The results of the present study indieate that the combined
ctieet of carly bilateral OME wnd other visk factors is only
sl

IFirsCL the interaction oCOME with one additional visk face-
Lor was tivestigated, The results showed OM IS to produce no
clicets in combination with the following single risk lactors:
low educationad level of paorents, low non-verbal fntelligenec,
preterm bivth and/or LBW and another hinguage than Duteh
as o lirst linguage, Ondy one ol the predicted interaction
clieets was found: nianelys bovswith a history oFOM I showed
i lower spefling ability than bovs without a history of OMIG:
Cheve was no sueledifferenee for givks, Treatment with ventila-
tion tubes produced no difTerenees.

Second, the possibility that more rvisk factors would pro-
duce alarger effeet of OMIS on fanguage, reading, and spelling
pertortumee was iovestigated, Althongh a vnegative linear
relation between the number ol eisk fuctors and Che language,
Festding, e spelling seores was found (suggesting that the
risk factors indecd alfeet primary and secondary language
skitls). the results did not contirm the hypothesis ol an inere-
mentad elieet o OMIS in combination with an inereased num-
borof risk faetors,

It contrast to sugpestions in the literature about possible
interacetions ol OMIS with  risk factors  (Bishop  and
Fdmuandson 198G, Roberts and Schuele 19903, the present
largee-senle longitudinal study did not find such interactions,
The current study avoided @ muniher of the sharteonings
tomud in previous stadies, This study ineluded a large number
of children, who were not seleeted, hecanse achivth cohort was
uset] The age range ol the ehitdren was Himited U Uhe QMG bis-
tories of the ehildren were systematically docmmented using
Cvimpeaaennetey. whieh is a0 reliable way of measuring OMES
(Zielhuis ot ul, THROL), In addition, the present stady is the
st prospeetive stidy o explicitdy anadyze the relation
hot woeen OM B and several ot her visk faetoes (e, ome visk tnwetor
verstis ant fnereasing anmber ol nisk fnetors), Comparisons
with other studies are difficalt, because in most ol the recent
prosprective studies the relation botween QMG and the pisk
vitriithles was not stadied explicitly An exeoption is ahandlul
ol sbickies on the detrimental effeets of preterm vt and fow
Lirthweight incombination with OMIG When visk factors have
been ineluded, the ages of the ehildren under stads have dif
fered widelys and mostly children o the preschool age have
been studiod, These differences in the assessiment for OMIS
wright also aceount for difforences between the present study
and others, torexamplecthat of Teele of al, (1HH0). Oursubjeets
were allnt least 2 vears ol age. HChas heen saggested that OMIG
is particulaely detrimental iFit oceurs in the Givst year of lile.

[ the present study, o significant interaction between
OMIS and sex was found for spefling. Bovs with OMIS per
formed particnlarly poorly in spelfing, No interaction effeets
were found for OMIS and sex on language or reading ability o
inding which is in accord with that of Roberts et al, (1994).

Ourlinding that there was no interaction between CR S and
parental background issupported by the results ofa few presls
ons prospective studies Teele eof al. (THHO) ford ne signilicand
interactions hetween socioesconamic status ol subjects and
OM IS when hidercagnitive ahiilitios were consichered. loberts o
al. (1991) studied the later lainguage pertformance of ehildeen
hetwoeen 4 and 6 vears of age from families with lower or middle
sociovconomiestatus (SER). Those authors specilieally invest-
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gated the roles of SES and OME but tou nd only minimal diifl
forences. In a later study, Roberts et al. (1994) found no associ-
ations between OME groups from birth to 8 years of age and
their intellectual development and academic performance at
ae 8. although their sample was rather restricted and was
based on economically disadvantaged children.

No interactions between OME and preterm birth or LBW
were found in this study: This is in accord with the findings of
Gravel and Wallace (1992). In our study, a remarkably high
proportion of preterm and LBW children with a history of
OMI was found (17/19). Zielhuis et al. (1989a) concluded on
the basis of the first part of the Nijmegen Otitis Media study
that the contribution of birth-related variables to the predic-
tion of OME was low, but they used the internationally accept-
e definition of preterm birth (gestational age of less than 37
completed weeks). In many studies, as here, the criterion has
heen a gestational age of less than 32 weeks. Because ot the
high number of preterm and LBW children with a history ot
OME and because of the low number of preterm and LIBW
children without a history of OME (2 subjects), this group was
also compared with control subjects without a history of
OME. These additional analyses showed that the preterm and
LBW children with a history of OME had lower secores on non-
verbal intelligence, phonological ability, grapheme knowledge,
spelling, and word reading, but not on general language, audi-
tory diserimination, or sentence verification, in comparison
with control children without a history of OME. Preterm and
LBW children with and without a history of OME can there-
fore be considered to be particularly at risk for later language
and educational problems.

The findings of the Nijmegen Otitis Media Study Group
(Peters et al. 1994, and this study) have shown spelling to be
particularly sensitive to ONMIE. However, the effect was
rather small.

Ininterpreting the findings of the present study, the ques-
tion of whether the‘risk factors’ really were risk factors must
be considered. Neither the fact of being a boy nor having par-
ents with a low educational level was associated with any par-
ticular risk, although these factors did appear to affect some
aspects of language, reading, and spelling, which may also
explain, at least partially, the lack ofinteractions.

The present study suggests that bilateral, longstanding
OME between 2 and 4 years of age does not interact with a low
parental educational level orlow non-verbal intelligence of the
child, and does not affect a child’s language, reading, or
spelling ability at age 7. However, there seemed to be a relation
betweensex and OME, with boys’spelling influenced negative-
ly by a history of OMI. OME in combination with preterm
birth and LBW also appeared to put children at risk for later
language and educational problems. The effects of OME seem
to be frequently overestimated. The results of the present
study and earlier studies (Grievink et al. 1993: Peters et al.
1994) show that OME, even when combined with a number of
other risk factors, produces only minor effects on later lan-
guage, reading, and spelling performance.

Aceepted for publication 1st November 1995,
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