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Otitismedia: its health, social and educational consequences particularly for Canadian
Inuit, Metisand First Nations children and adolescents
Alan D. Bowd
Centre of Excellence for Children and Adolescents with Special Needs'

The literature concerning the effects of early middle ear disease (atitis media) and
concomitant conductive hearing loss (CHL) on auditory skills, language deve opment, socia
development and other aspects of children’s behaviour is extensve. However, the reseerch
evidence regarding many aspects of these issues remains controversd (Nienhuys, n.d.) and
evidence rdaing to aborigind Canadians is often sketchy and incomplete (Thomson, 1994).

Ctitismediais ageneric term (Ddy, 1997) and includes the acute condition (AOM,
middle ear inflammation characterized by rgpid onset with associated pain and fever) and
chronic atitis media (COM, a chronic inflammeatory process resulting in damage to the mucous
membranes and bone). Otitis mediawith effuson (OME), sometimes cdled “glue ear”, involves
fluid (effuson) in the middle ear which is not typicaly accompanied by the pain and fever
cheracterizing acute otitis media. OME is dso referred to as non-suppuraive otitis media
(Bluestone, 1998). Chronic suppurative otitis media (CSOM) has been defined as*“a stage of ear
disease in which thereis chronic infection of the middle ear-cleft, a ron-intact tympanic
membrane and discharge (otorrhea) for a least the preceding two weeks’ (WHO/CIBA, 1996, p.
2). It should be emphasized that while acute otitis media.and atitis media with effusion typicaly
result in trandent conductive hearing loss, chronic suppurative otitis mediamay cause sensori

neurd hearing loss with sgnificant long-term implications for communication and learning.

! Lakehead University, Thunder Bay, ON P7B 5E1. The research assistance of Beth Noble for this study is
gratefully acknowledged.



Thisreview examines research reating to the hedth and educationa consequences of
otitis media for Inuit, Metis and Firg Nations children of northern Caneda. The high incidence of
otitis mediaamong aborigind children has been noted in the literature for severd decades (eg.
McShane, 1982; Scadwel & Frame, 1985; Scddwdl, Frame & Straus, 1985), and much
Speculdion asto the ressonsfor thisis evident. Comprehensve, sysemétic deta regarding
prevaence is needed, however most available information arises from studies employing limited
samples. The World Hedlth Organization has compiled information for different ethnic groups,
edimating a prevalence rate among Inuit for COM of 12%-46% and for Native Americans of
4%-8% (WHOICIBA, 1996). The WHO noted that the incidence rates for aborigina peoplesin
North Americaand Audrdiafar exceed those for their non-aborigind fdlow ditizensand
Speculated that poverty, limited access to hedth services and culturdly different practices were
likely risk factors. The socid and economic conseguences of OM are extensive. In Canada done
the economic cost of OM were estimated a $611 million for 1994, with over $400 million of thet
applying to children aged below 14 (Coyte, Asche & Elden, 1999).

There are saverd methodologicd difficultieswhich arisein an examination of research in
thisfidd and these are addressed throughout the present review. For example, different sudies
have reported incidence ratesfor limited samples and have used varying definitions and
diagnogtic/assessment tools; much of the work has been corrdational, making causd atributions
limited. Thework in thisareais further complicated by the fact thet it represents an
interdisciplinary field dedling with cross-culturd issues and drawing on theories and methods

from medicine, public hedlth, education, psychology and anthropology.



Prevalence

Following the practice of the Report of a WHO/CIBA Foundation Workshop

(WHOICIBA, 1996) in the present report the term chronic otitis media indudes both chronic

uppurative atitis mediaand chronic perforation of the tympanic membrane. Theterm chronic

otitis media with effusion refersto a different disease entity, the chronic form of atitis mediawith

effuson or secretory otitis media

Prevalence datafor COM are limited and sometimes ambiguous, particularly concerning

sub-populations (such as abarigina groups) within countries. Often the data represent estimates

based on limited and not necessaxily representative Sudies that employ different definitions of

otitis media and indude children of different age ranges. Table 1 illudtrates the estimates of the

World Hedth Organization. The data are organized using three of origindly four populaion

groupings and noting that certain economicaly disadvantaged ethnic groups have the highest

prevaence rates.

Tablel

The Global Burden of COM

Group Population Prevalence
Highest Inuit 12-46%
Australian Aboriginals 12-25%
High Native Americans 4-8%
South Pacific Idanders 4-6%
Lowest USA <1%
UK <1%

Note. Adapted from WHO/CIBA, 1996



Inuit and First Nations

Bluestone (1998) compiled prevadence data derived from an andysis of gpproximetey 50
reports published between 1968 and 1998. The reported prevaence ranges were not dissmilar to
those ligted by the World Hedth Organization and indicated wide variations from community to
community apparent in each investigation. Populations in which prevaence of CSOM were
reported as highest werer Inuit of Alaska (30%-46%), Canadian Inuit (7%-31%), Greenland Inuit
(7% 12%), Audrdian Aborigines (12%-33%) and Native Americans (Navgo, Apache 4%-8%).

Bluestone' sreport (1998) did not address prevaence rates among Canadian First Nations
children and dataare limited. A sudy of prevaence rates among 739 Cree and Ojibway children
aged from 3 to 16 years and from six Ontario communities (Scadwell & Frame, 1985) tested
participants for evidence of present or past OM using an dectroacoudtic tympanometer
(impedance bridge). It was determined that Sgns of present OM existed for 23% of the total
sample with communities ranging between 8% and 30%. When signs of past OM were added the
figure for the totd sample rose to 41%. Thisisavery high degree of prevaence, however the data
are influenced by the definition of OM employed as well as the method used to examine
Symptoms.

A study comparing Inuit and Cree schoal children living in the same community in
northern Quebec found “evidence of ear diseas?’ in 78% of Inuit children and 129 of Cree
children (Julien, Baxter, Crago, llecki & Therien, 1987). Surveysof school children in three
Nunavut communities by Baxter and his colleagues (Baxter, Stubbing, Goodbody & Terraza,
1992) found rates of COM and CSOM ranging from 3.1% to 15.4%, depending upon community,
with an overd| averagerate of 7% for ears tested.

Thereis evidence that rates of COM increased during the 1990s. Ayukawa, Bruneaue &
Proulx (2001) reported arate of 16.9% for 12-16 year oldsin anorthern Quebec community,
compared with 9.4% in 1987. However, Baxter (1999) has Sated:

In the 1970s, the pattern of ear disease observed across the Baffin zone was COM, acute

otitis media and serous atitis media was seldom seen. Starting in the 1980s the pattern of

ear disease observed changed, as the decade progressed acute otitis media and serous otitis

media were more frequently seen.. (p. S167).



He went on to note concomitant declines in the prevaence of COM between the 1960s and 1990
for school children in two Nunavut communities. Higtoricaly, no reference was made to deafness,
otorrheaor chronic ear disease in the writings of surgeonswaorking in the Arctic during the first
haf of the nineteenth century leading Baxter to condlude that the condiitions were not common
among the Inuit at that time. This interpretation was supported by examination of skeletd samples
for three groups of Greenland Inuit (Baxter, 1998). The frequency of infectious middle ear disease
after andysis was determined to be 4.7% in prehistoric crania, 17.9% in higtoric craniaand 23.5%
in modern Inuit.

Moore (1990) andysed hearing loss data from four western Arctic hedth care regions
(Hay River, Kitikimeot, Fort Smith and MacKenzie) including Inuit, Dene, Metis and others. She
found regiond differences in conductive hearing loss and sensorineurd loss. In the high Arctic
conductive hearing lass among children was 67% while in the other 3 regionsit was 17% or less
Sensorineurd loss was found among adults, rarely in children, and was dtributed in part to noise
exposure asociated with hunting and mining. Thiswas the only study located referring to OM
and hearing loss among Metis children, however data were reported by region rather than by
ethniaty.

Thomson (1994) examined hospitalization rates for OM of children in Saskatchewan,
reporting 6.7% for aborigina boys and 5.6% for aborigind girls. For non-aborigina children the
rate was less than 1%. Once more it becomes difficult to comparatively evauate the data because
of sampling, definitional and other methodologica problems. Researchers with the Hedth
Sciences Centre, University of Manitoba examned 307 children aged 11 or younger in8
Keawatin, NWT communities (Woods, Moffait, Young, O Nell, Tate & Gillespie, 1994). They
found that 27% of children hed “evidence of otitis media, discharge or perforation in one or both
ears’ (p. 693) and that prevaence varied widdy between communities, ranging from 8% to 45%.

The prevaence of atitis mediaamong Greenland Inuit is well documented with COM
reported for between 7% and 31% of children (Homee, Christiansen & Bretlau, 1996; Pedersen
& ZachaurChristiansen 1986). Recent research by Homee, Chrigtiansen and Bretlau (1999) in
two of Greenland'slargest communities examined 740 children aged 3, 4, 5 and 8 years. Among
Inuit children COM prevadence was 10.5%, for children of mixed Inuit- Caucason parentege the



rate was 3.7%, while no examples of COM existed among children of Danish parents (dthough
thiswas avery smdl group). In related work, Homge (1999) reported rates of COM for the same
communities of 6.8% and 11.7%. Such wide variaions in prevaertce across communities gopears
conggently in the literature for Inuit in Alaska, Canada and Greenland.
American Indians

Dataindicating prevaence rates for otitis media among American Indiansis extremdy
limited. Like that for Inuits, reported prevaerce varies between communities, is dependent upon
sampling by age, methods of screening used, definitions of OM employed and other
methodologica shortcomings. The WHO/CIBA report (1996) estimated a rate between 4% and
8%, congderably lower thanprevaence ratesin most investigations of Inuit children, but more
than 4 to 6 times that observed in the generd U.S. population.

Stewart (1986) summarized the work of others examining prevaence of OM among
Native American children, citing 24% of 385 6-16 year-old children in a South Dakota Indian
schoal (Gregg, Stede, Clifford & Werthman, 1970) and 30% of children in three Navgo boarding
schools (Jaffe, 1969). These figures are not limited to COM but include other forms such as
repested acute OM. Goinz (1984) reported data from screening performed on 3,865 Indian
children from reservationsin Michigan, Minnesotaand Wisconsin during 1981 and 1982.
Children were dassfied as“pasing” or “needing referrd” based on symptoms of otitis media
(severd types) and gpparent hearing loss. Among children aged 1 to 5 years the referrd rate was
25.3%; for children 6 to 17 yearsit was 13.8% in 1982, adight increase over figuresfor the
previous year. Goinz observed that “the incidence of otitis mediaamong Indian children in the
Bemidji program is quite high” (1984, p. 18) but went on to note that less than 1% had perforated
or draining ears and referred to the prevaence data as representing “pre-chronic otitis media’
(1984, p.18). He called for mass, regular screening of Indian children before and during the
schoal years, referring to the sysem e the time as grosdy inadequiate.
Audtralian Aborigines

As has been noted, the prevaence rates of COM among Audtraian Aborigind and Inuit
children are Smilar and are higher than for any other ethnic or cultura group. The pardles
between the Inuit and the Audradian Aborigines are remarkable. It has been noted that:



Both lived traditiondly in isolated communities in harsh environments. Both survived
traditiondly on anutritious netura diet. Both have asmilar history of colonisation by a
dominant European culture with introduction of previoudy unknown diseases, high
carbohydrate diet, acohol and tobacco. Both have been exposad to smilar influences of
urbanization. The only mgor environmentd difference is the dimate. There seemslittle

doubt that the ear disease observed in these two populationsis the same (Stuart, n.d., p. 3)

Thisreview is concerned with North American aborigind peoples, however some
discussion of the study of otitis mediaand its hedlth, educational and sodid ramifications with
Audrdian Aborigind peoplesis particularly relevant because of the Smilarities aluded to.

Morris (1995) has summarized information concerning prevalence of OM among Audrdian
Aborigind children. Perhgps the best available data were gathered in the only large scde survey
extant, reported in 1979 (Moran, Waterford, Hollows & Jones, 1979). The investigetion involved
21, 988 children aged 0-9 as part of the Nationd Trachomaand Eye Hedth Program. Otitis media
was defined as perforation or “glue ear”. The prevaence rate among Aborigind childrenwas
16.6% for OM and 15.4% for perforation. Pardldling the Stuaion among the Inuit, very wide
variations were found between communities with arange of OM prevaence from 7.1% to 32.7%.
Among non-aborigind children the rate was 0.7%.

Other studies dso report wide variations in prevaence using different samples. A survey
of 642 children aged 3-15 in the sate of Wedern Audrdia (Watson & Clapin, 1992) found
perforation in 37% of Aborigind children, varying from 14% in Kagoorlie (a city, population
30,000) to 67% in the remote Centrd Reserve.

Hearing loss attributable to Chronic Otitis Media

Chronic atitismedia with persstent middle ear effuson is assodiated with ongoing
negative pressure within the middle ear because of the maintenance of the effuson within thet
areadue to impairment of the systlem generating mucous and a pumping action of the eustachian
tube opening and closing. Chronic perforation of the tympanic membrane may develop as part of
the resolution of CSOM, effectively draining the ear. However, if thereisachronic perforaion
organisms may enter the middle ear through the externd ear cand (for example, as a consequence
of swvimming or bathing), resulting in secondary infection, chronic otorrhea and ogtetis



(Bluestone, 1998; WHO/CIBA, 1996). According to the WHO/CIBA report (1996):

A conductive hearing loss usudly accompanies CSOM; it results from blockage of the

externd auditory cand by pus and perforation of the tympanic membrane. The average

hearing lossis usudly worse than that caused by otitis mediawith effuson. A hearing loss
grester than 40dB may indicate fixation or discontinuity of the asscular chain aswell.

Sensorineurd hearing lass may aso occur, probably due to infiltration of infectious or

inflammeatory agents through the round window to produce serous labyrinthitis (p. 10).

Scadwdl and Frame (1985) noted that hearing loss as a consequence of atitis mediamay
range from fluctuating hearing levels associated with mild infrequent acute atacks, to damageto
the ear drum and bones of the middle ear or sensori-neura loss in savere and chronic cases. This
takes place during the period of language acquistion, for which hearing isvitd, and later literacy
learning, for which language is vita. The hearing loss may be mild enough to remain within what
iswidely accepted as the norma range (-20dB), but may consequently interfere with the child's
ability to diginguish smilar phonemes. When there is a combination of these factors, learning
literacy kills by an auditory or phonic ingructiond system is particularly chdlenging
(Scadwell, Frame & Straus, 1985).

Hearing assessmentsin children with OME show that they experience Sgnificant loss
(Bluestone, 1998). A sudy of children with OME in Rittsburgh reported an average gpeech
awareness threshold of 24.66dB for those aged 7-24 months, and an average air conduction
threshold of 27dB for 540 children aged 2- 12 (Fria, Cantekin & Eichler, 1985). Bluestone (1998)
noted thet there have been few studies of hearing in populations with high rates of CSOM and thet
the average hearing loss was usudly grester than when OME was present.

Tremblay (1990) investigated hearing loss and its etiology among Inuit in northern
Quebec. She reported that among individuas usng hearing aids CSOM was the chief cause of
loss. Where CSOM was determined to be the cause, 28% showed dight hearing loss, 46% mild
loss, 21% moderate loss and 5% moderately severe hearing loss. The rate of sgnificant hearing
loss for adult Inuits in Canada has been put a 44%, while for aborigind adults on reservesand in
settlements 39% of disabilities have been related to hearing (“Aboriginads Disabled,”, 1994).
Hearing loss, much of it dueto OM, condtitutes the most common hedth problem of the 7000



Inuit living in northern Quebec (Santé Québec, 1992).

Moore (1999) anaysed audiologica data collected for 3,094 Inuit, First Nations and
non-aborigind children in the NWT, examining the interaction between age, gender, ethnicity and
higory of OM. She found that gender was not a Sgnificant variable to explain conductive hearing
loss, however, conductive hearing loss increased with age. Teenagers were 2.36 times more likely
to present with conductive hearing impairment than preschool children. Ethnic comparisons were
mede for individuas with ahigory of OM and thase without. Among the Inuit the predicted odds
of conductive hearing loss were 34 times higher for those with ahistory of OM compared to those
without. For First Nations individuas those with a history of OM were 12.55 times more likdly to
have conductive hearing | oss than those without. Among nortabor iginds the predicted odds of
conductive hearing loss were 11.22 times greeter for those persons having ahigtory of OM.
Although cautioning againg generdizing, Moore (1999) noted thet the Inuit in thissample
gppeared to be at much greeter risk than the other ethnic groups for conductive hearing loss
resulting from OM. She speculated that this might be attributed to a number of factorsinduding
wind, diet, activity during the winter months and smoking. The possihility of genetic differences
was a0 raised.

Etiology and Risk Factors

The etiology and pathogenesis of OM are complex and involve avariety of factors As
Bluestone (1998) has noted, risk factors associated with AOM (such asinfection and eustachian
tube abnormdlities) may lead to acute perforation or persstent effuson precipitating chronic
OME or CSOM respectively. It seems probable that the most important factors thet relate to the
onset of OM ininfancy are developmentd: the anatomical structures of the ear, particularly the
eudtachian tube and the immune sysem are immature. When infants are exposed to upper
respiratory tract infection, OM is afrequent consequence (Bluestone, 1996; 1998).

Much of the research examining risk factors for OM and subsequent hearing lossis
corrdaiond in desgn and the usud cautions regarding causa interpretation of such data gpply.
Theliterature incdludes work examining heredity/condtitutiond factors and environmental/cultural
factors Thefollowing section of the present review is organized accordingly.



Heredity and constitutional factors

Age. Thereis abundant research indicating thet children are more likely to develop OM in
infancy and early childhood compared with later ages (see Ddy, 1997). OM incidence gppearsto
pesk between 6 and 18 months (Alho, Koivu, Sorri & Rantekdlio, 1991), however, infants who
experience ther initid episode a an early age are at 2 to 8 times greater risk for COM (Harsten,
PrdIner, Hedrup, Kadm & Kornfdt, 1989). Thismay be attributed in part to the immaturity o the
immune system and the eustachian tube which increase susceptibility to upper respiratory
pathogens

The combination of innate predisposition (e.g. decreasad ability to produce antibodies

agang common OM pathogens, differencesin eugtachian tube anatomy and function) and

early exposureto risk factors (e.g. child- care atendance) probably result in earlier OM

onset (Daly, 1997, pp. 17-18).

Not surprigingly, high rates of OM have been found to be associated with high rates of
respiratory disease in early infancy (Lowe, Bamforth & Pracy, 1963).

Sex. Numerous sudiesindicate that maes are a higher risk of AOM and OME than
femdes, asistrue of most infectious diseasesin childhood (Adams & Benson, 1991, Klein,
2001). However, differencestendto be amdl and Day (1997), after reviewing the literature,
placed the rétio a lessthan 2:1.

Ethnicity. The prevdence datafor Native Americans, Native Canadians and Audrdian
Aborigines dearly demonstrate an association between ethnicity and COM. Severd researchers
have noted this assodiation and the difficulty in determining its meaning in the context of
corrdaed socioeconomic and environmentd variables (eg. Homee, Chridtiansen & Bretlau,

1999; Julien, Baxter, Crago, llecki & Therien, 1987; Moore, 1999).

Immune system status and related conditions. The immature immune response of infants
and consequent susceptibility to OM pathogens has aready been noted. Some researchers have
shown alink between susceptibility to AOM and subtle immune defects such as aggnificantly
lower antibody response to rubdla vaccine (Prdlner, Harsten, Lofgren Chrigtianson & Heldrup,
1990) and other antibodies rdaing to resstance to upper respiratory infection (Prellner, Kam,
Hargen, Heldrup & Oxelius, 1989).
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Other respiratory diseases are closdy rdaed to the development of OME. Theseinclude
nasd congedtion, tongllitis and sinugtis (see Daly, 1997; Higgins, 1997). Therole of dlergy in
OM remains unclear. However, Snce certain dlergies result in congestion of the respiratory
mucosa, obdiruction of the eugtachian tube and the accumulation of fluid inthe middle ear, it is“a
likely predisposing factor for acute otitis media’ (Klein, 2001, p. $4). Asthma has aso been liged
among identified risk factors for OM (NSW Hedth Department, 2000), dong with anatomicd
defects (e.g. cleft palate) and AIDS (Klein, 2001)

Familial predisposition. Thereisadear trend for OM to aggregate in families. Children
born into homes where parents or sblings have ahigory of OM are themsdves a higher risk for
infection (Klein, 2001). However, the rddive contributions of genetics and environment remain
entangled:

Specific genes or chromosomes have not yet been implicated in the transmisson of OM

susceptibility. Although an HLA antigen has been associated with recurrent OM, the

dugtering of specific genotypesin affecting family members has not been explored. The
most likedy modd for genetic influence in OME is multifactorid, in which genes and
environmental exposures play arole in predigposing a child to OME, recurrent OM, and

chronic OME (Day, 1997, p. 27).

Environmental risk factors

The multifactorid gpproach suggested by Daly for genetic influencein OME isusad in the
discusson of therole of environmentd influences which follows. Severd broad and complex
agpects of the environment (such as socioeconomic status) have been identified asrisk factors,
aong with many quite specific dements (for example, the use of padifiers). Thesefactors, inturn,
are not independent, and are do likely to be associaed with possible genetic and condtitutiond
dements.

Socioeconomic status (SES). The evidence regarding a rdationship between SES or
poverty and OM prevadenceisambiguous. Klein (2001) stated that factors associated with low
SES (crowded living conditions, poor sanitation and inadequate access to medica care) are
associated with severe and recurrent AOM. However, some studies have found no reaionship
(eg. Chdmers, Stewart, Siva& Mulvena, 1989), some have found a pogtive corrdation (eg.

11
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Kero & Piekkala, 1987) and one study (Shaw, Todd, Goodwin & Feldman, 1981) found an
inverse rlationship. Shaw et d. (1981) examined the influence of living conditions among four
groups of American Indian children. Those who lived near a hedith care fedility had ahigher rate
of AOM than those living further away. However, this result may be explained by the likelihood
that doser accessto hedth care results in more frequent examinations and a gregter likdihood
that AOM will beidentified and treated (Day, 1997).

The ambiguous evidence regarding SES and OM reflects methodologica issues. The
study by Chamerset a. (1989) was conducted in New Zedland and Kero & Piekkaa s (1987)
research wasin Scandinavia. Differencesin the definition and messurement of SES become
relevant, dong with sampling matters. For example, samplesthat are rlatively homogeneous
with regard to SES are unlikely to yidd sgnificant corrdations in comparison with samples
where alarger variance is evident. Findly, SESisnot asngle variable, and sudies of the specific
risk factors often subsumed within SES are more enlightening.

Prematurity and birth weight. Feagans (1986) listed prematurity as arisk factor, however,
Ddy (1997), in amore recent and extensive review, observed that “ most researchers have
concluded that there is no rdaionship between birth weight or gestationd age and AOM, OME,
chronic OME and OME duration” (p. 20).

Breastfeeding and nutrition. A paper regarding OM among the Inuit (Manning & Avery,
1974) addressad the matter of risk factors, commenting that communitiesin which traditiond
hunting was maintained and breestfeeding widdy practised hed lower prevaence levels of COM.
These obsarvations followed from an earlier survey revedling that gpproximately two-thirdsof
165 Inuit children in one community hed drum perforations, compared with one-third in asmal,
isolated settlement. Children from the larger community lived in crowded conditionsand atea
high carbohydrate diet, while those in the smdler settlement ate atraditiondl diet and most were
breestfed. Baxter (1990) related the change from the traditiona high protein, high fat diet to a
high carbohydrate one to the increased prevaence of OM in the decades leading up to 1990.

Many studies have reported that the risks of OME, AOM and recurrent OM are
sgnificantly reduced by breestfeeding (Klein, 2001, Thomson, 1994). Human breast milk
includes avariety of components that have antimicrobid, anti-inflammeatory and immuno -



modulating properties that help protect againgt OM and respiratory infection during bresstfeeding
and even dfter breastfeeding has been discontinued (Goldman, 1993). There is evidence thet the
greatest degree of protection is conferred on infants breestfed for a least 4 months, with or
without supplementation (Duncan, Ey, Holberg, Wright, Martinez & Taussg, 1993).

Bottle feeding as arisk factor for OM has been widdly studied. Thomson (1994) reviewed
8 dudiesin thisfidd, one of which involved a Firs Nations community. Seven atempted to
determine the risk that bottle feeding presented for sgnificant OM; 6 of these found a
substantidly devated risk for OM and upper respiratory tract infection for infants bottle fed
compared with those who were breastfed.

Seeping position and use of pacifiers. There is some evidence suggesting an assodiaion
between the use of pacifiersand AOM. Niemda Uhari & Mattonen (1995) examined Finnish
children younger than 2 attending aday care centre and found that among those using pecifiers
29.5% had experienced at least three episodes of AOM. Among those not using pacifiersthe
figure was 20.6%. Klein (2001) noted one study, conducted in the UK, in which more episodes of
AOM were identified in children who dept prone.

Exposure to smoke. Exposure to tobacco smoke has been frequently cited as an important
risk factor for OM (Daly, 1997; Klein, 2001; Todd, 1986). Many reports have linked passive
cigarette smoking to increased risk of OM, but for some northern aborigind communitiesit is
relevant to congder the additiond possible risk factor of wood burning for cooking and hegting.
(No empiricd study was located examining wood smoke exposure as arisk factor for OM).

Ddy (1997) pointed out that smoke inhalation may result in inflammetion of the mucous
membranes of the nasopharynx, middle ear and eustachian tube with consequent increased
susceptibility to bacterid and vird infection. Additiondly, smoke exposure increases
susceptibility to upper respiratory disease which precipitates OM, and adults who smoke are &
increased risk for the same infections that may then spread to their children.

Research hasrelated passve exposure to parenta smoking to increased risk of recurrent
OM (Ey, Holberg, Aldous, Wright, Martinez & Taussg, 1995), OME (Eizd, Patishdl, Haley,
Fletcher & Henderson, 1992), chronic OME (Black, 1985) and OME recurrence after surgery for
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chronic OME (Maw & Bawden, 1994). Thereis d 0 evidence that exposure to snoke lengthens
the duration of OME (Owen, Baldwin, Swank, Pannu, Johnson & Howie, 1993).

Daycare attendance and presence of siblings. Daycare atendance has been identified asa
risk factor for AOM and SOM in anumber of sudies (Homee, Christiansen & Bretlau, 1999;
Klein, 2001). However, research is aso reported in which no reaionship has been found. For
example, Homee, Chridtiansen & Bretlau (1999) reported frequencies of repetitive AOM for
Greenland Inuit children, most of whom attended larger daycare centres. They noted that 19.2%
of children in daycare had evidence of recurrent AOM compared with 9.4% of those cared for at
home (This difference fdl short of datisticd sgnificance).

Severd variables may be rdlevant in examining the risk factors associated with daycare
atendance, including the type and size of daycare, the age a enrolment, the degree of crowding
in the centre, as well as hygiene practices adhered to. Daly (1997) reviewed numerous studies of
risk factors for OM and concluded thet “the mgority of researchersreport a1.5- to 5-fold
increase of risk of OME, AOM, and recurrent OM among child care atendees’ (pp. 24-25). She
aso noted that children attending larger centres are at greater risk of AOM and OME and thet
duration of OME was greeter as the number of children increased. The environment of the day
care centre fadilitates the tranamisson of the infectious agents and dearly thisis associated with
the number of children to whom the individud is exposed. Risk of AOM and OME dso increases
with the number of sblingsin the home, presumably for the same reason (Daly, 1997; Klein,
2001; Parliament of Audrdia, 2000).

Season. Theincidence of OM tendsto be highest in winter and lowest in summer (Maw
& Counsdl, 1997). Todd (1986) cited severd studies supporting this contention, dl of which
were conducted in the northern hemisphere. Day (1997) pointed out that no relationship has been
found between OME and westher patterns (such as temperature and humidity) and that
respiratory illnesses often associated with OME are more common in winter. It is possible thet
seasond variations may occur in different geographic and dimatic zones. No sudies were located
examining the relationship between season and OM in the Arctic or northern and centra
Audrdia
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Exposure to organochlorines. One study haslinked prenatd exposure to organochlorines
with the incidence of AOM (Dewailly, Ayotte, Bruneau, Gingras, Bdles Ides & Raoy, 2000).
Among breastfed infants thase with exposure to higher levels of organochlorinesin breast milk
were found to be a higher risk of AOM, dthough battle fed infants remained a marginaly
gregter risk.

Maternal alcohol consumption during pregnancy. No studies were located that examined
apossible association between OM and materna acohol consumption during pregnancy. This
may be aggnificant omission since alarge literature addresses fetd dcohol syndrome (FAS) and
fetd dcohol effect (FAE). Fetd Alcohol Syndrome and FAE are frequently characterized by
gructurd changesto the outer ear (Day, 1992; Little, Graham & Samson, 1982; Streissguth,

1992), however no study linking FASFAE with middle ear anomdies or OM was located.

Remoteness and access to medical care. Clearly, recurrent AOM and OME are more
likely to be prevadent in communities where risk factors are present but access to gppropriate
medica careis not readily available. Watson and Clapin (1992) reported large differencesin
prevaence rates of OME among Audrdian Aborigind children living in an urban areawith
accessto medica care and those living on aremote reserve. Baxter (1999) commented on trends
in the Canadian arctic where he daimed there was a dedline in the prevaence of COM during the
1990s and an increase in AOM that could be attributed to better access to diagnostic and
trestment facilities. The precise reaionship between geographica remoteness and accessto
medicd care requires further investigation.

Mot sudies dedling with risk factors for OM have employed univariate, corrdaiona
desgns and falled to control for possible confounding variablesin determining the significance of
particular risk factors. To illudrate, Day (1997) pointed out that women who chooseto
breaestfeed are more likely to be Caucasan, not employed outsde the home (ther children
consequently lesslikely to bein day care), non-smokers and of higher SES than women who do
not breastfeed. Caution must be exercised, therefore, in examining the gpparent rdationship
between breastfeading and OM because of the uncontrolled effects of contaminating varigbles
However, Day' s example raises another issue when placed in cross-culturd context. It is true thet



breastfeeding mothersin urban North Americaare more likdly to be of higher SES and non
smokers, but such reaionships may not be replicated in different culturd environments such as
are found in the Canadian north and remote rural Audrdia

Long-term effects

Inareview of the literature published in the mid-1980s the author stated that it is not clear
what the long-term effects of OM might be, despite the importance of such information for the
development of gppropriate interventions (Feagans, 1986). However, one of the earliest gudies
indicating a rdationship between COM and later behaviour compared small, matched samples of
children with and without COM (Holm & Kunze, 1969). Children with a higtory of COM scored
lower on messures of vocabulary and language. A smilarly desgned investigation by Howie
(1979) reported thet children with a history of COM scored lower on |Q tests together with
reading and language measures.

Zinkus and his colleagues (Zinkus & Gottlieb, 1980; Zinkus, Gottleib & Shapiro, 1978)
examined children receiving remedid assstance for academic underachievement. Hedth records
were reviewed and comparisons made between students having ahistory of COM before age 3
aong with myringotomies, and those without a history of COM. Both groups were matched for
severd demographic factors. Children with a history of COM were found to have sgnificantly
more verba and academic difficulties than those without. Other retrospective compardtive Sudies
have found that children identified with a spedific learning disability have a higher incidence of
COM (Freeman & Parkins, 1979; Magters & Marsh, 1978). The presence of ggnificant academic
difficulties as late as grade 9 for Alaskan Eskimo individuas with an early hisory of middle ear
pathology, tympanoplasty and subsequent hearing loss was noted in a study by DiSarno &
Baringer (1987).

More recently Schwartz, Mody & Petinou (1997) argued that the relaionship between
language deve opment and OME “remains unknown” (p.110). They found the literature yielded a
vaidy of different, often conflicting results. Some studies suggested that dl children with
higtories of COM have generd language deficits, othersimplied more specific deficits and some
have found no differences from children without this higtory. Findly, Schwartz, Mody & Petinou
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damed “most puzzing are findings of speech and language deficitsin production but not in
perception or comprehension” (1997, p. 110). This concluson is echoed by Roberts & Walace
(1997): “ahigory of OME in early childhood may be one of many variadblesthat can have an
impact on children’ s language development, yet these linkages merit further scrutiny” (p. 149).

Feagans (1986) reported that severd studies have found rel ationships between OM and
behaviourd and atention deficits, as well aslanguage-reated difficulties These results should be
interpreted with caution. It is not uncommon for children with learning disabilities or language
problems to react to the consequent frugtration with aggression, acting out, withdrawa and
ingttention in the school environment (see Roberts & Walace, 1997). A history of OM has been
related to hyperactivity (Hersher, 1978), behaviourd problems (McGee, Silva& Stewart, 1982)
and attention deficits (Silva, Kirkland, Smpson, Stewart & Williams, 1982). Lindsay and his
colleagues examined the history of middle ear infection among 507 children referred to adinic
for developmentad anomdies (Lindsay, Tomazic, Whitman & Accardo, 1999). A postive
associ ation was found between history of ear disease and verbd 1Q using the WISC-R. The
presence of articuation disorders related to a history of mgor ear problems among children of
lower socid dass. For middle dass children, hyperactivity correlated with a history of ear
disease. Among higher socid dass children articulation problems related to ear disease. This
Study was important because it suggested that the longer term consequences of ear disease may
vary with other factors such as socid dass

Treatment of Otitis Media

Antibiotic treatment of AOM isroutine in North America, Europe and Audrdia.
Treatment programs used with First Nations children in Canada have “not proven successful”,
according to Thomson (1994, p. 1947). She cited areport by Reed & Dunn (1970) in which
trestment of Inuit children with long lagting peniallin injections had no effect on OM prevaence,
together with an Audrdian report noting that antimicrobid trestment with Aboriging children
gppeared to be unsuccessful (Westwater, Rebgetz, Douglas, Nienhuys, McConndll & Matthews,
1990). Treatment deficiency is mogt likely a consequence of fallure to comply with directionsin
the use of antibiatics (see Papillon, 1994).
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Policy guiddinesfor trestment of OME are amilar in North Americaand Audrdia (Maw
& Counsdl, 1997). In the United States the Agency for Hedlth Care Policy and Research
published guiddines for OME for the care of young children aged between 1 and 3, based on the
literature and established dinicd practice (Stool et d., 1994). Initid diagnoss of OME wasto be
accompanied by risk factor reduction and antimicrobid therapy. After 3 months duration of OME
antimicrobid thergpy remained an option, but additiondly myringotomy (producing aholein the
eardrum surgicaly) and tube (grommet) insertion became dinicd options. By 4-6 monthstube
insertion wasa moderate recommendation and it was emphasized that the child's hearing Satus
be identified.

Trestment in northern Canada is made more difficult by isolation, lack of medica
resources and cultura/linguidtic factors. For example, in northern Quebec OMisusudly
diagnosad by nurses and trestment prescribed according to a protocol prepared by physicians and
pharmacigts (Papillon, 1994). Since the latter do not see the patient trestment failure becomes a
problem, usualy represented by inappropriate delays between doses or ceasing treatment before
the end of the prescription, hence increasing the probability of resstance. Among the other factors
noted thet relae to treatment failure were:

1. Communication problems between trandator and patients inasmuch as the patient may not
understand the message accompanying the trestment.

2. Pdtients failureto comply with advice (e.g. not to battle feed in bed) accompanied by
difficulty for nursesin assessng follow-up vists.

3. Reluctance on the part of patiertsto ask questions and on the part of interpreters to encourage
them, particularly if viewed as persond.

4. A tendency to discontinue trestment when symptoms disgppear, dso aresult of communication
problems.

Papillon (1994) reported that Inuit mothers and interpreters did not perceive any cultura conflict
regarding antibiatic trestment of OM since no traditiond trestment existed. Treatment fallure was
primarily attributed to compliance problems resulting from communication difficulties “a
community hedth problem requiring a systematic answer” (p. 688).



The problem of resstance isincreasing markedly in northern communities aswell as
esawhere. Guomundsson (1994) warned that “the antibiotic eramay soon be over unlessfirm
measures are taken to cutall it” (p. 684). He recommended the use of |ess expendve narrow
gpectrum antimicrobias with a trestment duration shortened to 5 days and preferred tube insertion
in recurrent cases indtead of long term antimicrobid prophylaxis. Successful implementation of
these Srategies depends upon accommodation with the socid and linguigtic environment of the
North.

Baxter and his colleagues conducted a follow-up treatment success sudy of alarge group
of Inuit in the eestern Arctic who were thefirg to have post-secondary education availablein
their home community (Baxter, Stubbing & Goodbody, 1994). The cohort was origindly visited
during 1974-1977 and 72 (144 ears) were revisited beginning in 1990. Initidly 132 ears (92%)
had COM/CSOM. At followup 57% of ears had COM/CSOM, 42% had seded off middle ear
deftsand only 1% had normd tympanic membranes. Thirty three percent of individuas hed
“inadeguiate hearing”, the mgority having been fitted with hearing aids but few using them.

Baxter et d. (1994) noted that in 1990 72% of the netive populaion was functionaly
illiterate; among the participantsin their sudy 90% were functiondly illiterate, having left school
before completing grade 8. (Having less than grade 9 education was the definition employed for
functiond illiteracy). The researchers observed an immense generation gap between these young
people and their parents. essentidly this generation grew up in aworld of extraordinarily rgpid
change. During the period from 1955 to 1965 the Inuit moved into settlements, abandoning the
smi-nomadic way of life. This was accompanied by schooling sructured entirdly dong the lines
of southern Canada, basic housing, aradicaly dtered diet, cash employment in which traditiona
skills were unimportant, al cohol, tobacco and drugs. (Comparable socid upheavd with
subsaquent illness has been documented for Alaska Inuit - see Christensen, 1990).

Baxter and his colleagues (1994) stressed that the trestment of AOM isa public hedth and
broad educationa meatter that has to be implemented within a context of rgpid acculturation and
drastic socid problems. They noted, for example, that in 1990 violent deaths accounted for
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35% of dl deathsinthe NWT. The suiciderate, estimated at .01% in 1970, had reeched an
darmingly high rate of 13% by 1990, with acohal a contributing factor in mogt of these desths.
Smoking ratesin Nunavut and the NWT are the highest in Canada. A 1985-86 survey reported
that 77% of Inuit women smoked aong with 62% of adolescents aged 15-19 (Godel, Pabst,

Hodges, Johnson, Froese & Joffres, 1992). The rate of lung cancer in women isfour timesthe
Canadian average. According to Baxter et d. (1994) tobacco useis “one of the mgor preventable
causes of disease, disability and death” (p. 667) in Arctic Canada.

Cultural value differences

Screening, diagnogs, treestment and the prevention of disease as practised in Euro-
Canadian culture rest upon a set of vauesthat are usudly taken for granted, but which may
conflict with aborigind culturd assumptions, resulting in decreased effectiveness of
interventions among indigenous peoples. Severa vaue differences have been cited between
American Indian cultures and the mgority culture (see for example, Epperley, 1991 and Bryde,
1971). However, they are broadly applicable to First Nations and Inuit peoples, recognizing at
the same time that many differences exist between aborigind socities.

At leagt two broad vaue differences have implications for the trestment and management
of disease. Firgt, Canadian aborigina peoples are more likdly to be present-oriented and to lack
the preoccupation with time so characteristic of nonraboriginds Thisisrdevant to public hedth
education programs, for example, as many sress future consequences of risky behaviour rather
than focussing upon the immediate socid consequences of risk factors. Second, aborigind
peoples tend to share belief systems stressing harmony with nature rather than conquest over
nature, and cooperation with others rather than competition. Thisiswhy it is essentid to enlist
community support in hedth services ddivery and education, and to present disease prevention
in amanner that does not employ or infer metaphors like “beattle’ and “sruggle’. The
deve opment of effective services will differ between one culturd group and ancther and will be
condructed a the community levd.
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Cultural differences and biomedicine

Sutikuvijuq isthe term used by Inuit, at least in Nunavik, to name and designate an active

chronic atitis media Literdly, the term means“hisher ear isrunning”. We are

accustomed to spesking about atitis media (OM) from adinicd or from an
epidemiologica perspective. We are less used to spesking about it from an Inuit point of

view (Dufour, 1994).

Dufour (1989, 1990, 1994) has argued that the traditional medica disease moded
separates the individud from the environment for two reasons firgt, physicd, socid and culturd
data are not accessed by the clinician, and second, even whenillnessisrelated to environmenta
conditions (as in the case of OM), trestment is limited to the symptoms. This observation is not
restricted to the study of disease among the Inuit, but gpplies to goproaches to prevention and
trestment whenever western/aboriging culturd differences exist. She proposed that the
traditiona knowledge and practices of indigenous peoples (which provide amore holistic view
of hedth linking individud, family, community and the environment), should inform public
hedlth and medicd practice in the treetment of OM and other diseases.

According to Dufour (1994) traditiond Inuit views of diseese are very different from thet
of biomedicine, which emphasizes the disease’ s symptoms. For the Inuit, diseeseisa
consequence of atransgression aganst the socid or spiritua orders. Inuit culture places
emphads on sodid behaviour and its rdationships with disease. At the same time, what Dufour
cdled “common sense empiriciam” coexigs within the Inuit bdief sysem: snow blindness, for
example, is acommon sense pathology and does not require a metgphysica explanation (Dufour,
1994, p. 671). Within the Inuit belief system aging is not perceived as a disease process, dthough
in western culture' s mechanidtic and symptom focussed perspective it is often regarded as such.
Dufour argued that while biomedicine is better informed about the workings of the body,
traditiond Inuit understanding of the relations between person, family, socid group, community
and the environment represents. “aglobd view of hedth which biomedicneis unable to put into
practice’ (1994, p. 674).

Prevention and Intervention Approaches
Risk factor andioraion dong with medica advances, such as the development of safe
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and effective vacanes for infants and young children, have been cited as Srategies of
fundamentd importance in the prevention of OM (Day, 1997). Community-based, culturdly
sengtive public hedth and educationd programs appear likely to be the keysto prevention
middle ear disease and hearing loss in remate, rura and northern communities. It has been
pointed out, however, thet research regarding the effectiveness of risk factor modification
programsis dther lacking or & best limited (Daly, 1997).

According to the WHO/CIBA Foundation (1996) generd hedth promation isthe key to
prevention. This should indude:

Targeting breagtfesding, immunization, adequate nutrition, persond hygiene, improved
housing, reduced overcrowding and access to clean water. In addition, primary hedth
care workers should be given gppropriate training and equipment, and the prevention and
care of COM should be integrated into the exigting primary hedlth care sysem
WHO/CIBA Foundation workshop, 1996, p. 2).

Provincial/state planning. Subgtantial nationd and provinda/date programs are required

to meet these god's, in addition to interventions a the regiond and community levels, inthe
home and school. An example isthe New South Wales Ctitis Media Strategic Plan for
Aborigind Children (NSW Hedth Department, 2000). The plan featured 7 Strategic directions
coordinated by the sate' s department of hedth. (Audtrdian states and Canadian provinces have
amilar condtitutiond respongihilities for hedth, education and socid sarvices). The Srategic
directions are:

1. Coordinated partnership of service provison a a gae, regiond and locd leve to manage and
control OM and conductive hearing lossin Audrdian Aborigind children.

2. Assurance that dl services are avallable, accessble and specificaly culturdly appropriate and
sendtiveto the locd Aborigind community.

3. Early intervention (screening, referrd, medical and audiological management) based on
Standardized protocols.

4. Provison of educationd support through a continuation and expangon of Aborigind
education and student support programs addressing hearing lossin children.

5. Encouragement of community awareness and prevention that will asss the process of



community saf-determination.

6. Training in cultura awvarenessfor nort Aborigind service providers and access to resources,
accredited training and professona support for Aboriging service providers

7. Monitoring of the plan through reseerch induding evaudtive surveys and measurement of
success againg agreed indicators.

The Strategic Plan described the implementation of the directionsin detall, reviewing
outcomes, respongibilities, target dates and performance indicators. For example, research
drategies induded the following:

1. Therole bacteria, viruses and risk factor represent in Aborigind children, which will engble
better treatment and prevention protocols.

2. Effectiveness of various antibiotics and protocolsin treating and preventing otitis media

3. Effectiveness of trestments for chronic otitis mediain Aborigind children.

4. Effectiveness of traditiond Aborigind heding practices.

5. Effectiveness of the Bregthing Blowing Coughing (BBC) program in the
prevention/management of otitis media (NSW Hedth Department, 2000, p. 16).

Comparable drategic plans for atitis media and conductive hearing loss prevention and
management for aborigind Canadian children were not located in preparing the present review.
However, the Native Hawalian Hearing and Speech Project (Kamehameha Schools, 1991)
represents a broad ranging intervention program amed a producing improvementsin the school
achievement of Hawalian preschoal children. Y oung native Hawaiian children have been shown
to score poorly on standardized tests of language skills that correlate with ahigh incidence of
moderate, intermittent hearing loss (Heeth, Plett & Tibbetts, 1987). The program was
implemented and evauated over a 2 year period and involved gpproximately 100 children
enrolled in 5 preschool s together with a matched comparison group of approximetely 100in
another 5 schools.

The experimentd program included Sx components:
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1. An enhanced hearing loss and middle-ear disorder screening and speech screening procedure.
Thisinduded hedth higtory informetion, a4 part hearing examination (otoscopy, pure tone
audiometry, immittance tympanometry and acoudtic reflectometry) and complete speech and
language assessment. All screening was conducted by relevant hedlth professonas.

2. A follow-up €effort to ensure every child who falled the screening received gppropriate medica
care. Parents were the primary focus of the effortsin assuring timely medicd attention for the
children. Other family members and care givers aswell asmedicd care providers, community
hedth personnd, preschoal teachers, aides and Site managers, project Saff and other community
agencieswere dso involved. Speech and language thergpy was directed toward improving the
children’suse of syntecticaly correct Standard English, improving expressive vocabulary skills
and fadilitating verba communication with peers.

3. The reduction of dassroom ambient noise levels to an educationdly acoeptable leve as
Specified by an acoudtic engineer. Thisinvolved acoudtica trestment of exhaust fansand ar
conditioning ducts and other physicd modificatiorsin classrooms.

4. The amplification of indructiond gpeech to an educationdly effective sgna-to-noise ratio.
Free-fidd amplification was inddled in each experimentd dassroom and usad during large
group indruction and activities.

5. Specid communicationenhancing classroom teeching techniques, a cdlassroom speech centre,
and equipment (electronic speech trainers) designed to improve the language competence of
children experiencing moderate speech and hearing difficulties

6. Anindividualized hore and school communication thergpy program for those children most
at need.

Numerousinformationd and interactive parent workshops were conducted and parents
aso recaived anewdetter kesping them informed of progressin the project.

By the end of the schoal year 70% of the children had failed & leest one of the
audiometric measures. Thirty two percent of the preschoolersin the experimenta group were
judged to need individud speechtlanguage thergpy. Communication, language and articulation
problems were found to be much more common then fluency problems. When compared with
non-identified children, those identified by the hearing and language screenings scored lower on
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verba achievement measures, but not quantitetive ones. Fewer entering preschoolers who were
identified by the hearing screening had been breastfed, and of those who were, breastfeeding was
for ashorter period. Consggtent with the main hypothesis of this sudy, children in the
experimenta group showed nearly 25% more improvement on verba and quantitative measures
than members of the comparison group.

Hawalian children are disadvantaged when compared with other ethnic groups in the date
on standard verba measures such as the Pegbody Picture Vocabulary Test. In the Native
Hawaiian Speech and Hearing Project it was found that children who failed the screening scored
lower on verbd tests. The authors obsarved that:

Thisfinding, confirmed over severd school years, suggested the hypothesis thet

counteracting the negative educationd eff ects of mild/moderate intermittent hearing loss

might result in improved achievement test performance by Hawalian preschoolers. That

isthe hypothessthet this project tested and affirmed (Kamehameha Schools, 1991, p.

59).

The Family-Professional Partnerships Model

The Native Hawaiian Speech and Hearing Project was an excellent example of what is
often referred to as the Family- Professiond Partnership or Family-Centred Modd (Winton,
Roberts & Zeisd, 1997). In describing this gpproach Winton and her colleagues noted that the
prevention and management of OM requires family-centred care that involved the following
dements
1. Deveoping trestment plans by working in partnership with families.

2. Providing care that is culturdly and linguistically gppropriate and recognizesindividud
differences

3. Providing families with choice regarding dternative trestments and recognizing thet they have
the ultimate decison-making role about trestment.

4. Providing dear and concise rdevant information about hedth promotion and management.

Two quditative, ethnographic sudies have examined the ways in which Caucasan and
Hrgt Nations families might learn to manage OME and its conseguences for the infected child,
hisor her family and the family’ sinteractions with hedth care professonds (Wuest, 1991;
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Wuest & Stern, 1990). It was reported that First Nations peoples attempt to manage by
harmonizing or integrating the Stuaion into the family lifestyle and were “lesslikdly to be upsat
with the hedth care sysem and less likely to develop adversarid rationships with
professonds’ (Wues, 1991, p. 203). However, generdization from this limited quditative deta
should be made with consderable caution.

Winton et d. (1997) noted that a need exigs for information that is dlearly understood
and accepted by families and that meeting thisis fundamentd to the provison of afamily-
centred approach to care. The researchers discussed some dterndtives to written information
(pardldling the problems with Smple verba trandaion of information described by Papillon
(1994) and discussed in the section of the present review dedling with the trestment of OM).
Sorytdling istraditionad among many aboriging peoples and may well be apreferable vehidle
to print alone (Wuest, 1991). Other suggestions included verba explanations with pictures and
diagramsthat could be taken home and discussad with family and friends, community mestings,
newdetters and the involvement of other agendies, particularly schools. The rdevance of such
dternaivesislikdy to vary for different communities.

A shared decision-making role for families regarding care and trestment is difficult to
implement. One study indicated that the mgority of participating hedth care professonds
bdieved they should retain fina authority concerning trestment, in contrast to parents surveyed
who believed the decision rested with them (Giangreco, 1990). Winton et d. (1997) stressed the
importance of taking account of the family’ s values and bdief sysems—a fundamentd
condderation when working with First Nations and Inuit families. (Of related interest, a survey
of Aborigind people by the Audradian Bureau of Statistics, 1999 confirmed thet more than 75%
of indigenous people ranked Aborigind involvement in hedth sarvices asimportant).

Family centred prevention to enable breastfeeding. The mgority of Canadian aborigind
moathers do not breastfeed beyond early infancy. According to Hedth and Wefare Canada' s
Medicd Services Branch 61% of Aborigind children were breestfed a birth, 42% a 3 months
and only 31% a 6 months (Thomson, 1994). In astudy of 77 new Mohawk mothers (Macaulay,
Hanusalk & Beauvais, 1989) two-thirds planned to breastfeed before becoming pregnant and
motherswho continued to do so were strongly supported by the infant’ s fathers and their own



moathers. Macaulay et d. (1989) recommended that education about breastfeeding for adolescents
in school. (This could be accomplished by having young parents spesk to high school students
about the many immediate benefits of breastfeeding, not only its consequences for ear disease).
They pointed out thet programs should target the whole community and not just pregnant
women, helping re-creete a supportive community and family environment for breestfeeding
mothers.
Srategies to develop and enhance communication and learning in the family

The chief developmenta consequences of atitis media sem from itsimplications for
communication. Children who experience intermittent or permanent hearing loss, depending on
its extent and the age of the child, are likdly to demondrate difficulties in the acquisition and use
of ord and written language. Resources have been developed to assst parents manage the effects
of the disease, and for teachers and other educationa professionasto better meet the needs of
children with OM and conductive hearing loss.
Coping strategies used by parents

Interventions to support parentsin dedling with the consequences of OM should build
upon communication adaptations they aready use. Smith and Haggard (1999) investigated the
communication srategies used by parents of 574 British children aged between 3.25 and 6.75
yearstaking part in anationd randomized controlled trid of surgica trestment for OME.
Communication tactics were conceptudized as part of the coping process used by parentsin
helping manage the disease and its consequences. An openended questionnaire was employed
and responses coded, with parents reporting the use of both task-oriented tecticsand palliative
tactics Thisdiginction referred to attemptsto ded with the difficulty itsdf (behaviourd), as
digtinct from tactics desgned to comfort or make the child fed better.

Thirty one communication tactics were described and grouped according to frequency.
High frequency tactics, reported by more than 50% of participants were: atract attention;
encourage the child to watch you taking; repeat/speek dowly/dearly/louder and wait for an
answer. Middle frequency tactics, reported by 10%-50% of participants were: remove
digractions such astdevison; comfort or support the child; shouting  the child to ensure
he/she hears, move doser to the child/bring the child closer to you; talk to the child about the
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gtuation; digract the child/play games; encourage the child to Sit near the teacher. Parents were
generdly more aware of tactics that directly engage the child and were less aware of tactics
requiring the involvement of athird party. The researchers recognized thet parentd awareness of
the communication Srategies they employ may differ from actud behaviour, but recommended
that literature designed to inform families should incorporate both behaviourd and paliaive
tactics.

Strategies designed to enhance learning for children with conductive hearing loss have
been widdly used in schools for severa decades, but few exist designed for parents of preschool
ageinfants. Very few interventions have been designed to be culturdly rdevant and fewer Hill
have been fidd-tested and objectively evauated.

Srategies designed for parents

The United States Department of Education, dong with severd sponsoring agencies, has
published Ear infections and language development, a booklet designed to provide parentswith
information about ditis mediaand suggestions concerning the promation of language and
literacy sKkillsin young children with COM or conductive hearing loss (Roberts & Zeisd, 2000).
This has been reproduced online by other organizations, such asthe Nationd Indtitutes of Hedth
(NIH, 2001) and the Nationd Parent Information Network (NPIN, 2001). Usng asmple
question and answer formét, the publication provides basc information about otitis media, how it
may affect a child's language and what parents can do to help. Specificaly, it addresses
symptom iderttification and trestment; the manner in which hearing is affected and sgns of
hearing loss, the ways in which speech and language learning may be affected and where parents
can receive help. The booklet dso provides a checkligt of milestones in language devel opment
that parents can determine whether their child' s gpeech and language is developing normdly for
hisher age. Findly, the booklet lists severd tips for the prevention of eer infection (eg. clean
toys that have been in achild’s mouth before another child plays with them) aswel as practicd
uggedions to promate ligening, language learmning and early literacy learning.

Thesamekind of information designed for parents has been posted on the Internet by the
American Speech Language-Hearing Association (ASHA, 2001). Similarly the Canadian
Pediatric Society has posted information for parents about OM on its website Caring for Kids
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(CPS, 2001) linked to a Health Canada sponsored site Canada Health Network (Hedth Canada,
2001). The materid is organized around three basic questions. How are ear infections treated?
Can ear infections cause hearing loss? What can parents do? However, the Internet does not
currently represent a Sgnificant means of communicating directly with familiesin northern and
isolated communities

There are likey to be many other materids prepared for parents a alocd level and not
widdy didtributed, however none was located directed at aborigind communitiesin Canada. No
evauation research was found dedling with the effectiveness of parent education campaigns or
materids relaing to OM and conductive hearing 10ss prevention and management.

Strategies to enhance learning and communication in the school

Guiddines have been published for the medica and audiologica management of OME in
young children. However, there are Sgnificant educationd management issues aswll,
including the promation of hedlthy practices, promotion of agood lisening and language
environment and collaboration with families and other professonds in the management of OME.
Therole of professond specidids (eg. audiologists and speech language pathologists) will not
be reviewed here, but may be found in Roberts & Medley (1995). Smilarly, the websteof the
American Speech Languege- Hearing Association (ASHA, 2001) contains summiary informeation
about aurd rehabilitation for children. Thisinvolves planstalored to meet the needs of the
individud child, induding the following dements: training in aLditory percgption; using visua
cues, improving gpeech; developing language; managing communication; managing hearing aids
and assdtive ligening devices

Adaptations used by early childhood special educators

Medley, Roberts & Zeisd (1995) conducted a netionwide American survey of early
childhood specid education teachers to describe their beliefs and practices concerning the
management of children with hitories of chronic and recurrent OME. The authors pointed out
that “no literature exists on what these educators believe and practice with regard to OME and
the children on their caseloads’ (1995, p. 49). Participants were 189 respondents who returned a
guestionnaire sent to 500 members of the Council for Exceptiond Children working in the early



childhood field. The mgority of respondents reported using hygiene practices recommended to
reduce the prevaence of OME, with one exception: 94% would dlow an infant to drink from a
battle while in bed (awell-documented risk factor). Respondents used a variety of responsve
drategiesfor enhancing children’sligening and learning in the dassroom, with the exception of
reducing background noise. (Background noise reduction is an important consideration for
children with hearing loss, whether usng amplification or not). The researchers noted that most
participants (80%) expressed a need for more information. Thisis asgnificant observation Snce
the sample conssted of voluntary members of a professiond organizationwho may well be more
professondly committed and better informed than other teachers

The high turnover rate of teachersin remote communities has two direct implications for
working with children who are deaf and hard of hearing. First, many of these teechers have little
classroom experience and may not have learned to recognize Sgns of learning difficulties for
aborigind sudentswith disabilities Thar familiarity with gppropriate ingructiona
modificationsislikdy to be limited aswell. This meansthet in-sarvice training is essentid.
Sacond, the high turnover rate impliesthat “it is essentia that this training be offered regularly or
included with schools' induction programs’ (Parliament of Audraia, 2000, p. 150).

Few materias were located designed for use by teachers with aborigind students.
Ruddd| (see Higgins, 1997) and her project team a the Dgarra State School in Queendand,
Audrdia deveoped culturdly-friendly materias designed for use by teechers of Audrdian
Aborigind children with OME and conductive hearing loss. Teachers attended a one-day
interactive workshop where they received training in the use of the materials These conssted of
an introductory booklet for teachersin which rudimentary information about the symptoms, risk
factors, course and consequences of OM are described.

The booklet was supplemented by five Srategies encompassing practical advice for

classroom organization, teacher behaviour and gpproaches to ingtruction and are accompanied by

warnings when culturd differences are diert. Strategy 1 included an overview of gppropriate
ways to modify teecher behaviour (e.g. darify indruction by asking children to repest whet is
wanted. Importantly though, don’t put any children in a“shamé’ Stuation). It dso included
suggestions for ways to change pupils behaviour through adaptations to teaching syle (eg.
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encourage pearsto face other children when they are talking, reading). Strategy 2 involved the
utilization of identifiers. The term refers to Signs teachers need to recognize as pointing to OM.
Such identifiers may be physicd (eg. rubbing or pulling & the ear), oeech (eg. speskingina
low or loud voice), behaviour (e.g. watching other children to get clues), learning (e.g. appearing
to hear and respond sometimes and not at other times).

Strategy 3 wastermed “linking hedth and learning”. It included ideas for dlassroom
posters on ear hedlth, aswell asahogt of other pictures and print materias. The Strategy
focussad on the maintenance of hedthy ears and a hedthy respiratory sysem. The BBC (blow,
breathe, cough) routine for dassroomsis consdered of fundamental importance in this respect
and was described in drategy 4. Strategy 5 dedit with the effects of OM and intermittent
conductive hearing lass by recognizing the importance of gpproaching the issues as a shared
responghility, involving both hedth care professonds and families

The workshop and materids developed by Ruddell and her team (see Higgins, 1997)
appear to be potentidly valuable if adapted to comparable Canadian educationd Stuaions with
Inuit and Frg Nations children. No formd evauation of this newly developed program was
located.

Cultural adaptation of classroom activities and materials. Adaptations of ingructiond
gpproaches and curricula must take account of the traditiona dlassroom practices of aborigind
teachers and their pupils. Eriks-Brophy & Ayukawa (2000) described the discourse and
interaction behaviours of Inuit teachers working in Nunavik (northern Quebec), contragting them
with non-aborigina dassrooms. Rether than the typical initiation-response sequence in which the
teacher is percaived as an authority and as an orchedrator of interaction, the Inuit classsoom is
characterized in the following way:

Inuit teechers tended to engage in interactiona sequences that focused on gppropriate

group participation. Elicitations for information were typicaly directed to the dassasa

whole and only rarely were individua students sdlected to respond to teacher-initiated
questions. Evauation of student responses was d o directed toward the group asawhole
rather than toward individud sudents. Overdl dassroom tak was rdatively equaly
shared between teachers and students, and students were able to interject comments and



quedtions relatively fredy within lessons (p. 325).
Teachers were described as encouraging and promoting both verba and socid interaction
between sudents to agreater extent than that which usudly occursin nonaboriging cassrooms.
Inuit teechers were inteniewed and described their role as being afacilitator of student
interaction whaose task was to devel op cooperative behaviour and respect for others. Smilar
condderaionsin developing culturdly appropriate classroom activities and materids have been
oulined for teachers of Audralian Aborigind children (see Nienhuys, Westweter, Dillon &
McConndl, 1990).
Collaboration with families

The collaborative role of teechersin regard to families has traditionally been conceived
asone of information provison (eg. Medley, Roberts & Zeisd, 1994; Winton, Roberts & Zesd,
1997). Roberts & Schude (1990) outlined the main areas they believed could effectively be
covered using brochures, workshops and presentations. These included the provision of
education about OME and hearing loss (emphasizing the importance of early recognition of
symptoms and seeking prompt medicd advice), and provison of education about the potentid
effects of OME on language and learning. Specid educators have been assumed to be
knowledgeable about the role of hearing in language learning and possible gpeech and language
sequelae of chronic OME, however thereis little evidence as to the extent of knowledge and
knowledge gaps among both specidist and regular teechers.
Promotion of a positive listening environment

Smple dassroom modificationsfor children with mild hearing loss are aso gppropriate
for those with OME (Medley, Roberts & Zeisd, 1995). These incdude seating the child doseto
the spesker, getting the child' s attention before gpeaking to him or her, peeking dearly with
normdl intonation, repeating important words and frequent checking with the child as to whether
directions and new materid have been understood. These modifications have gppeared in most
pecid education materiads used in pre-sarvice and continuing  teacher education for the past two

decades (e.g. Davis, 1989; Hamilton Board of Education, 1997; Smith, Polloway, Patton, Dowdy

& Heath, 2001; Toledo Board of Education 1982). Reduction of distracting background noiseis
an important modification in the regular dassroom and may indude hanging drgpes, using
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carpets and rugs, dosng windows and doors and minimizing sounds from gopliances. Noise
digtraction can dso bereduced by using portable barriers such as bookshelves and flannel boards
to cregte smdler work aress fadilitating smdl group and one-to-one interactions (Davis, 1989;
Medley, Roberts & Zesd, 1995).

The benefits of sound fidd FM amplification in Inuit dlassrooms was evauated by Eriks-
Brophy & Ayukawa (2000) in 3 Inuit dassrooms over a 3 month period. Sgnificant
improvements were reported in speech intdligibility scoresfor sudents with hearing lossand
sudents with norma hearing. Onttask behaviour and attending behaviour improved for observed
sudents and comments regarding the system from both teechers and students were positive:

Aress of improvement mentioned by dl participating teachersinduded incressed

atention in large group lessons, more rapid student response times, increased

involvement in dass discussons, less need for repetition of presented materid, improved

lislening skills, and less teecher fatigue at the end of the day (p. 331).

The authors noted severd methodologicd limitaionsin the design of this sudy, however they
argued that the system has good potentid for improving learning in multicultural sttings. The
positive conseguences of classroom amplification were aso reported for Audrdian Aborigind
children with hearing loss and ahigtory of OM (Parliament of Audrdia, 2000), however it was
noted that expense is often a prohibitive factor, particularly in remote aress

Most teechersteach ligtening skills as part of the regular curriculum, however there may
bevaue in usng discregt lessons. Ryan (1993) congructed 5 plans for 30 minute lessons that
address various ligening skills and are suitable for grades 1 to 3. The effectiveness of this
goproach has not been formaly evauated.

Promotion of a responsive language environment

The same drategies that have been demondirated to facilitate language growth in dl
young children are recommended for teachers working with children having OME. These
include encouraging conversation, spesking directly to the child’ s face and asking children to
eaborate on their input, reinforcing auditory information with visud information and usng
games and gories with frequent repetition of words and phrases. Reading activities and activities



requiring careful attention to auditory information may be used to fadilitate ligening skills
(Davis, 1989; Roberts, Bailey & Nychka, 1991).

Walace & Hooper (1997) have proposed that children with OM may demondrate
sronger visud-perceptua abilities and wesker auditory-verbd abilities, and that teaching
drategies should target strengths:

For example, the liberd use of visud prompts (eg. pictures) and cues (eg. written

outlines) may srve to increase learning efficiency in children with OM. Furthermore,

given the relative wesknesses in the auditory-verba domain, any indruction tgpping this
learning moddity should routindy be accompanied by materiasthat tep other moddities.

Thisdoes not imply that the wesker moddlity should be ignored or avoided but, rather,

that it should not be used as the primary vehide for learning. Indeed, specific remediation

efforts may bein order (Walace & Hooper, 1997, p. 188).

They noted aswel that children with OM have been found to demondrate phonologica deficits
(Schwartz, Mody & Petinou, 1997) and advocated early identification and intervention to
develop phonologicd awvareness and articulaion avarenessin children a risk.
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Conclusion

Middle ear disease and consequent hearing loss have an impact on Canadian aborigind
children and adolescents that can only be characterized as darming. In some Inuit communities
the prevalence of chronic otitis media has been esimated a more than sSixty times the rate for
southern Canadians, and among Firgt Nations peoplesit is not unusud for the disease to be as
much as ten times more prevaent than among nortaborigind Canadians. The economic, sodd,
hedth and educationd cods areimmense, and yet research in this areais fragmented, while the
need for-culturaly appropriate public hedth and educationd interventions continues to expand.

Dataregarding prevaence of OM among Inuit, Frgt Nations and Metis children and
youth aretypicdly derived from unconnected sudiesin sngle communities, afactor that has
sgnificantly limited extrapolation of findings to northern and arctic Canada. The aosence of
systemdticaly collected regiond or territorid information is unfortunate because such data are
vitd for government planning in the ddlivery of public heelth and educationd services Research
regarding risk factors for OM and hearing loss among aborigind Canadiansis aso limited, and
for saverd environmenta risk factors implications have been drawn from work completed within
other populations. However, it is abundantly dear that severd high risk factors are dmost
universdly present in aborigind communities. These indude bottle feeding in the absence of
breedtfeeding, adiet of low nutritiond value, cigarette sSmoking resulting in passve smoking by
infants and limited access to medicd care.

Trestment of OM in northern Canada is made more difficult by isolation, lack of medica
resources and cultura/linguistic factors impinging on service ddivery. Difficulties
accompanying trestment such as non-compliance with directions have likdly contributed to
increased resstance and reduced effectiveness of prophylaxis. When aborigind cultura vaues,
cugoms and linguidtic differences have been taken into account in the ddlivery of hedth and
medica services, increased success has been documented. The treetment of OM isa public
hedth and broad educationa metter that has to be implemented, not only within across culturd
context, but within amilieu of rgpid acculturation and acute socid problems.

The negative educationd consequences of OM and hearing loss are long-term and
serious Family-centred, community-basad prevention programs need to be widdy implemented



in areas such as encouragement of breestfeeding and the reduction of smoking, particularly in the
presence of infants. Schools can play an important role as well, however few data exis a@ther
describing such programs or evauating them. Findly, it is necessary to implement incressed and
ongoing in-service education of teachersin culturaly-gppropriate ways of modifying curriculum
and ingtruction to meet the needs of Inuit, Metisand First Nations children and adolescents.
Futurework in thisarea

Prevalence. Theliteraturein thisfield is complicated by severd methodologicd
concerns, making interpretation difficult. Different Sudies have reported deta for “ otitis media’
without specifying the type being reviewed (acute, chronic, with effuson) and have employed
different methods of diagnos's, ranging from hospitalization and physician vigtsto complete
audiologicd examinaions. A further complication isthe fact that prevdence is associated with
age, and different Sudies report data for a variety of age groups Many of the dudies cited in this
review were conducted within western cultural environments where the incidence of chronic
atitis mediais typicaly less than 1%. The limited documentation of extremdy high prevaence
ratesin aborigind communities, particularly among the Inuit, needs to be vdidated by a
comprehensve investigation and prevention program for aborigind children in Nunavut and the
NWT. (The Audrdian Nationd Trachoma and Eye Hedth Program might serve as ardevant
modd). Short of this, systemétically collected prevaence datafrom aregiondly and culturadly
representative sample of communities would enable more accurate estimates of prevaence than
isevident a present.

Risk factors. Interpretation of the association between ethnicity and middle ear diseaseis
problematic in the context of correlated socioeconomic variables. The examination of
spedificdly defined risk factors has shed consderably more light on the etiology of OM. Further
Sudy within aborigind communitiesis needed, particularly where risks identified in non-
aborigind sattings (eg. degping position and the use of pacifiers) have been generdized to Inuit,
Fra Nations and Metis societies. There may wdl be risk factors which gpply in aorigina
communities but have been exduded in gudies of non-aboriginds, for example gpecific dlergies
and food intolerances. The role of materna dcohol ingestion, FAS and FAE do not gppear to
have been explored and may merit congderation.
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Treatment failure. Thereisaneed for further research documenting the extent of
trestment failure, examining the culturd and linguidtic factors that contribute to it, and
evauding implied modificationsto practice. The implications of differences between the
traditional medica disease modd and aborigind vaue and belief sysems are substantid and
require further sudy.

Prevention and interventions. There are few family-centred, community-based, culturdly
sengtive preventive public hedth and education programs in place within aborigind
communities. Appropriate programs targeting breestfeeding, immunization, nutrition, hygiene
and smoking should be st up, trialled and evaluated The needs for thiskind of research, dong
with acoordinated study of prevaence rates, were consdered to be the most salient deficiencies
noted in the literature.

Formal educational implications. Vey little deta were available regarding educationd
management issues in the North, such as the promotion of hedthy practices, the cregtion of good
ligening and learning environments in schools, and collaboration with familiesin the
management of COM and hearing loss. The need for gppropriate and frequent in-service
education for teachersis clear, but research is required regarding its content and ddlivery, and
evauating effectivenessin the fidd. Little is known about the present knowledge levels and
classroom practices regarding OM and hearing loss among teachersin aborigind communities.
Research in this areais necessary before effective in-service programs are established.

Some prevention and management programs devel oped for aborigind childrenin
Augrdiaand with native Hawaians (eg. Bregthing, Blowing Coughing program; Kamehameha
Schools project) may be adaptable in whole or part S0 that they are culturaly gppropriatein
Inuit, First Nations and Metis classsooms. Notably, thereislimited evidence regarding the
effectiveness of these kinds of interventions and appropriate eva uation research needsto be
conducted. Few culturdly friendly materids designed to be used by teachers of aborigina
children were located during the preparation of this review, however they may exist a the locd
level and may have not been digtributed to alarger audience. Where materias have been
deve oped (as by Ruddel and her team for Audtrdian Aborigina children), research will be
needed to adapt them for use with different populations when judged relevant.



Positive dassroom ligening environments may involve smple physica and behaviourd
modifications, or may range to inddlation of sound field FM amplification. Research is needed
concerning the modificationsteachers of aborigina children are aware of and actudly use, as
well as evduative sudies of the effects of these and expensive technica adaptations on
children’s subsequent speech, language and behaviour. In condusion, it should be reiterated thet
theinvedtigation of Otitis Mediaand subssguent hearing loss among aborigind Canadian
children and youth isacomplex undertaking. The field draws upon the methods and theoreticd
congructs of severd disciplines, and involves work in cross-cultural settings thet are themsdlves
undergoing rgpid acculturation and experiencing acute socid problems. However, the importance
of this reseerch and its beneficia gpplications for northern, isolated and rurd communitiesis

clear.
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