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SUMMARY
To determine whether otitis
media affects First Nations
children more severely than
other children, I studied
the data on otitis media
occurrence among these
children; on risk factors,
particularly bottle feeding;
and on prevention and
treatment. First Nations children
do seem to have more severe
otitis media than other children.
Health promotion might help
ameliorate the situation.
Supporting breastfeeding
in the community is strongly
recommended.

RESUME
Pour determiner si l'otite
moyenne affecte plus
severement [es enfants des
Premieres Nations que les
autres enfants, j'ai revise
l'information medicale
concernant l'occurrence de lotite
moyenne chez ces enfants, les
facteurs de risque incluant
particulierement l'allaitement
au biberon, la prevention et le
traitement. Les enfants des
Premieres Nations semblent
presenter une forme plus
severe d'otite moyenne
comparativement aux autres
enfants. La promotion de Ia
sante pourrait contribuer a
ameliorer Ia situation. 11 est
fortement recommande
d'encourager l'allaitement
maternel au sein de la
communaute.
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HYSICIANS ARE CONCERNED

about the severity of otitis
media among First Nations*
children. Concern stems

from the possible effect of hearing loss
from chronic otitis media on language
acquisition and cognitive achieve-
ment.' Some authors have suggested
First Nations children have a genetic
predisposition to chronic otitis media,
although no data support this hypothe-
sis.2 This paper presents available data
on the severity, history, risk factors, pre-
vention, and treatment of otitis media
among First Nations children.

Severity
Available data. I collected data on
the occurrence of otitis media and
hearing loss among First Nations chil-
dren (excluding the Inuit). Data on
upper respiratory infection were
included because of similar etiology.3

Dr Thomson is an epidemiologist with the
British Columbia Ministry ofHealth's Research
and Evaluation Branch.
*First Nations is used throughout this article to
refer to the aboriginal and indigenous inhabitants
ofCanada and their descendents; Inuit refers to the
Native peoples ofthe Arctic. Registered Indians
refers to First Nations people registered with the
federal government as Indians according to the
terms ofthe Indian Act.

I obtained population data from
Saskatchewan comparing "Registered
Indian" children with other children.
These data indicated numbers of
physician visits during fiscal year
1990-1991 and hospitalizations during
1978-1979.4 I also located two small
studies of Registered Indians in
Southern Ontario' and British
Columbia,6 and a 1965 survey of mid-
dle ear disease on a reservation in
British Columbia.7

Frequency of hospitalization.
Table 14-6 shows hospitalization rates for
otitis media and upper respiratory
infection for children younger than
5 years. Each data set shows a similar
differential, with First Nations children
entering hospital five to nine times
more often than other children.

Some health care providers believe
First Nations children are hospitalized
more readily than other children for
the same problem. While some differ-
ential could be attributable to hospital-
ization factors, no hard evidence
proves this. In fact, one study showed
First Nations children were sicker than
other children hospitalized for pneu-
monia in a Saskatoon hospital (fever
and adventitious sounds persisted twice
as long and hospital stays lasted more
than three times as long).8 In British
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Columbia also, hospital stays for respi-
ratory infections were longer for First
Nations children than for other chil-
dren.' The consistency and size of the
differential between hospitalization
rates for First Nations and other chil-
dren point to more severe disease
among First Nations children.

Breastfeeding offers protection
against infection: Health care workers
should assist the community to reestablish a
supportive environmentfor breas feeding mothers.

Frequency ofphysician visits.
Otitis media is the most common ill-
ness for which North American chil-
dren visit a physician."' By age 7, more
than 90% of children in a Boston study
had diagnosed middle ear infection."'"2
Do First Nations children receive ade-
quate primary care for this common
disease? If not, this might explain their
high hospitalization rates.

Table 2 gives 1990-1991 Saskatche-
wan billing data comparing the percent-
age of First Nations children with other
children for one or more physician visits
for otitis media. The lack of differential
between First Nations and other chil-
dren is striking in light of the difference
in hospitalization rates noted above. The
only consistent difference was between
boys and girls; boys more frequently had
one or more physician visits.

Diagnostic coding on provincial
billing data is of questionable accuracy.
But such data provide the best popula-
tion estimates we have. Furthermore

the rates shown were reasonable, with
29% to 49% of children having one or
more physician visits for otitis media.
While higher percentages likely would
be found in a study aimed especially at
diagnosing otitis media (such a study of
677 children in Boston found 62%
with at least one episode of otitis media
before their first birthday'2), there is no
reason to suspect a differential bias.

Another small data set compared
physician visits for 99 infants of the
Oneida, Chippewa, and Muncey
bands in southern Ontario with visits
for 316 other infants in the area.5 First
Nations infants had three times as
many office visits for otitis media and
twice as many visits for upper respira-
tory tract illness.

Available evidence indicates that
First Nations parents seek medical care
for otitis media at least as frequently as
other parents. No data show whether
First Nations parents wait longer
before seeking care or whether these
findings apply to parents in all regions.

History ofan epidemic
Previous epidemic among First
Nations children. A 1962 survey of
otitis media on the Mount Currie First
Nations reservation in British
Columbia found past ear disease was
surprisingly prevalent.7 Among the
reservation population, 34% had
scarred eardrums and healed perfora-
tions and 310% had hearing loss (results
were not given separately for children).
Corroborating this evidence of a
previous epidemic of severe otitis
media are physicians working with
First Nations peoples in Queen
Charlotte City and New Aiyansh, BC.
They relate (in personal communica-
tions) that signs of severe childhood ear
disease are common among older
adults, while severe otitis media is rare
among children today.

Current epidemic among Inuit
children. The history of otitis media
among the Inuit could help us
understand the disease in First Nations
peoples. In 1975, Manning'" noted

1944 Canadian Family PIysician \oL 4o: ,Voembei 1994

CME
*----^-

Otitis media
How are First Nations
children affected?



that most of the adult Inuit population
in the eastern Arctic had normal
eardrums with no evidence of previous
otitis media. Also, older Inuit did not
recall that their children suffered from
draining ears. Baxter'4 reported the
incidence of healed or persistent otitis
media to be five times higher among

Inuit living in larger settlements than
among those living in more traditional
ways. The Inuit seem to have been rel-
atively free from severe otitis media
when they lived in traditional ways.

Currently, Inuit children frequently
suffer from severe otitis media. A 1987
study compared Inuit and Cree school-
children living in the same community
on the east coast of Hudson Bay.'5
Evidence of ear disease showed up in
78% of Inuit children but in 12% of
Cree children. Hearing loss affected

23% of Inuit children but only 4% of
Cree children. An otitis media epidem-
ic appears to have developed among
the Inuit in the last 40 years along with
the change to modern living. Baxter
suggests, however, that the epidemic
could be subsiding now as the Inuit
adjust to urbanization and contact

with outsiders. '4
Both Manning and Baxter offer sev-

eral hypotheses for such an epidemic
among the Inuit.'3"14 The initiation of
regular contact with the outside world
brought pathogens for which the Inuit
had little or no immunity. Dietary
change to refined carbohydrates could
have altered immune resistance. Also,
the change from breastfeeding to bottle
feeding is implicated; several studies
have examined the risks of bottle
feeding.3',2,16-21
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Table 1. Hospitalization ofFirst Nations children for otitis media and upper respiratory infection
compared with other children

HOSPITALIZATIONS
NO. OF CHILDREN PER 100 CHILDREN

RELATIVERISK
PLACE OF DIAGNOSIS FIRST NATIONS OTHER FIRST NATIONS OTHER (95% CONFIDENCE INTERVAL)

OTITIS MEDIA

Saskatchewan4
.......................................................................................................................................................................................................................................

* Boys 1-4y 2623 30025 6.7 1.1 6.1 (5.1-7.3)
.......................................................................................................................................................................................................................................

* Girls 1-4 y 2632 28 047 5.6 0.8 6.7 (5.4-8.2)
.......................................................................................................................................................................................................................................

Southern Ontario5 96 295 2.1 0.3 6.1 (0.6-67.0)
children 0-1 y

.......................................................................................................................................................................................................................................

UPPER RESPIRATORY INFECTION
.......................................................................................................................................................................................................................................

Saskatchewan4
.......................................................................................................................................................................................................................................

* Boys 0-1 y 649 7689 27.1 4.8 5.7 (4.8-6.7)
.......................................................................................................................................................................................................................................

* Girls 0-1 y 642 7255 27.4 3.1 8.9 (7.4-10.6)
.......................................................................................................................................................................................................................................

* Boys 1-4 y 2623 30 025 24.7 5.2 4.7 (4.3-5.1)
.......................................................................................................................................................................................................................................

* Girls 1-4 y 2632 28 047 22.9 3.8 6.1 (5.6-6.7)
.......................................................................................................................................................................................................................................

Southern Ontario5 96 295 5.2 0.7 7.7 (1.5-38.9)
children 0-1 y

.......................................................................................................................................................................................................................................

BC children 0-4 y* living 1098 36 398 8.1 1.7 4.7 (3.8-5.9)
in small cities and towns6

* Thomson and Philion6 estimated First Nations children's hospitalization to be low because it included only Registered Indians while the base population
included all those identfied as "aborginal ethnic orgin" in the 1986 census.



Dufour investigated cultural factors
that might explain why Inuit children
are now severely affected by otitis
media.22'23 She observed the Inuit
believe the cold should be endured so

take their infants outdoors frequently
(while Cree children living in the same

location on Hudson's Bay are not

taken outside regularly until 2 years

old). The change to heated homes
from igloos undoubtedly affects the
temperature gradient between indoors
and outdoors. A network of beliefs and
behaviours could stress the -immune
and psychoneuroendocrine systems of
children whose parents are undergoing
rapid cultural change.

Epidemics among other peoples.
The children of peoples adapting
rapidly to industrialized life in other
countries also have epidemics of severe

otitis media. According to physicians
who have worked abroad, Bedouin,
Fijian, Thai, and Nepalese children
have middle ear disease that can be
"phenomenal in amount and degree of
pathology."24-27 The problem is particu-
larly serious in some Australian
Aboriginal communities where hearing
loss due to otitis media has been report-
ed in up to 50% of schoolchildren.28

It seems that children of indigenous
peoples suffer severely from otitis
media in times of cultural disintegra-
tion. Epidemics gradually subside as

the population adapts to the cultural
change. On this continuum, Canadian
First Nations children could currently
be near the end of their epidemic.

Risk factors
Genetic predisposition. Some
authors suggest that the severity of oti-
tis media among indigenous peoples is
due to genetic predisposition. Todd
and Bowman2 believe that a difference
in the shape of the eustachian tube
could be responsible for middle ear

infections in Apache Indians, although
they cite no evidence.
Known genetic risk factors are not

specific to First Nations children. Boys
are known to have higher rates of otitis
media than girls.'2'29 Sibling history of
recurrent middle ear infection is an

important risk factor. In a Boston
study, the odds of recurrent otitis
media in the first year of life were more

than three times higher for children
whose siblings had had the disease
than for those whose siblings had not.'2
Siblings, of course, usually share both
genes and environment.

Environmentalfactors. While
genetic factors undoubtedly influence
susceptibility, they do not explain why
peoples of various races are similarly
affected in times of rapid cultural
change. Environmental factors must
play a role. Socioeconomic factors,
perhaps surprisingly, have not been
found associated with otitis media. No
relationship was seen between the
occurrence of otitis media and parents'
occupation and education in the
Boston study'2; mothers' education in a

study of Pima children3; living condi-
tions or mothers' education in a study
ofApache, Navajo, and Hopi children30;
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Table 2. Physician visits for otitis media among First Nations children compared with other children in
Saskatchewan: Data provided by the Medical Care Insurance Branch ofSaskatchewan Healthfor 1990-1991.

NO. OF CHILDREN
(% HAVING PHYSICIAN VISITS) RISK

PATIENTS FIRST NATIONS OTHER (95% CONFIDENCE INTERVAL)

Boys 0-1 y 1129 (40.6) 5371 (44.1) 0.9 (0.8-1.0)

Girls 0-1 y 1073 (36.2) 6547 (29.0) 1.2 (1.1-1.4)

Boys 1-4 y 4210 (42.7) 29 876 (48.7) 0.9 (0.8-0.9)
............................................................................................................................................................................................................................

Girls 1-4 y 3983 (41.0) 28 353 (43.6) 0.g (0.9-1.0)



or living conditions in a study of
Eskimo children.3"

Bottle feeding. Bottle feeding as a

risk factor for otitis media has been
repeatedly studied. Table 3 lists eight
cohort studies, one of which involved
Canadian First Nations children.3, 2,16-21
Seven studies determined the risk of
bottle feeding for severe, "significant,"
or recurrent otitis media and upper

respiratory infection. Six of the seven

found a significantly elevated risk for
bottle-fed infants compared with
breastfed infants. One study measured
only first cases of acute otitis media as

the outcome.3 That study found no ele-
vated risk. Bottle-fed children got
severely infected one to eight times
more frequently than fully breastfed
children.

Could factors other than bottle feed-
ing be responsible for these elevated
risks? No evidence was found for
important confounding factors.
Ellestad-Sayed et al'7 found no dissimi-
larities between bottle-fed and breast-
fed groups in family size, number of
occupants per house, family income, or

parents' education. Saarinen'9 found
no dissimilarities in social background.
Cunningham'8 stratified by father's
education, mother's age, older siblings,
birth weight, and sex. In each stratum,
episodes of illness remained significant-
ly more frequent among bottle-fed
children. Forman et a13 found no dif-
ference after adjusting for relevant risk
factors. Teele et al'2 found socioeco-
nomic status, number of siblings, smok-
ing, and parental history had no effect.
Taken as a whole, these data indicate
that breastfeeding is protective;
6 months of breastfeeding appears

optimal and 4 months of exclusive
breastfeeding also offers protection.
No single ingredient of breast milk

can be pinpointed for protecting the
respiratory system from infection. The
benefit is ascribed to various subtle and
complex biochemical, immunologic,
physiologic, and behavioural interac-
tions that flow between mother and
infant in the breastfeeding process.'"'

Prevention
Enabling breastfeeding. Health and
Welfare Canada's Medical Services
Branch reported that 61% of Indian
and Inuit infants in Canada were

breastfed at birth (in 1988) and 42% at
3 months.34 Only 31% were breastfed at
6 months. Examining how to support
breastfeeding, Macaulay et al35 surveyed
77 new mothers in the Mohawk com-

munity of Kahnawake, Que. Two thirds
of the women had decided whether they
would breastfeed before becoming preg

nant. Those mothers who continued
breastfeeding were strongly supported
by the baby's father and by their own
mothers. Macaulay et al35 recommend-
ed that young people be educated about
breastfeeding in school and that pro-
grams be targeted to the whole commu-
nity, not just to pregnant women: We
should "act as facilitators to assist the
community to re-create a supportive
environment for breastfeeding
mothers."

Secondary prevention. Secondary
prevention of learning deficits from
extended periods of hearing loss is also
important, but effective strategies were

not located. Recent reviews do not rec-

ommend screening to detect middle
ear disease and hearing loss in school-
age children.36'37 Most episodes of otitis
media resolve spontaneously in a few
weeks. Repeated screenings would be
necessary to detect the small group of
children who might be at risk of learn-
ing disabilities because of persistent
hearing loss over time. No evidence
suggests that screening of First Nations
children would be useful.

Jenkins38 suggests that parents and
teachers be encouraged to speak clear-
ly and with understanding to children
with fluctuating hearing loss. Children
with temporary hearing loss might
benefit from moving their desks closer
to the teacher.

Evaluating treatment programs
Programs to treat First Nations people
for otitis media have not proven

successful. Sixteen years after the
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US Public Health Service improved
medical services in an Apache commu-

nity, a follow-up study showed no

decrease in clinically significant otitis
media.2 Similarly, treating Inuit chil-
dren in two villages with long-acting
penicillin injections made no difference
in the incidence or prevalence of otitis
media when compared with rates in

four other villages.3' According to
Westwater et al,28 "Although various
treatment methods have been endorsed
by different specialists" for Australian
Aboriginals, "none seems to be success-

ful." Manning might be right when he
states that "control of this disease should
be directed away from the middle ear

and the organisms that invade it, and

Table 3. Effect ofbottle feeding on risk of otitis media (OM) and upper respiratory infection (URI)
compared with breastfeeding

LOCATION OF STUDY, RELATIVE RISKt
AGE OF PATIENTS DISEASE MEASURE* FEEDING METHOD DISEASE RATE (95% CONFIDENCE INTERVAL)

Inuit in Canadian
Arctic, all ages"

Healed or

persistent OM
Bottle 28/66 8.14 (4.93-13.46)

Breast 21/403 Reference value
.......................................................................................................................................................................................................................................
Reserve in Northern Hospitalized Bottle 12/107 5.38+ (0.72-40.23)

Manitoba, 0-1 yl7 for OM or URI

............................................

Rural New York State,
0-1 y'8

Significant episode
ofOM

breast U/ '8 Reference value
.................................................................................................................................................

Bottle 182/384 2.46 (1.68-3.60)

Breast >4 mo 23/119 Reference value
.......................................................................................................................................................................................................................................

Helsinki, 0-1 y19 Recurrent OM Bottle 18/96 3.31 (1.02-10.73)
(and breast <2 mo)

Breast 2-6 mo 7/73 1.69 (0.46-6.25)

Breast >6 mo 3/53 Reference value
...........................................................................................................................................................................................................................
Pima, Ariz, 0-1 y3 First OM or URI Bottle 246/300 1.09 (0.97-1.23)

Breast <5 mo 134/159 1.12 (0.99-1.27)

Breast >5 mo 84/112 Reference value
.......................................................................................................................................................................................................................................

Finland, 0-2 y20 Recurrent OM Bottle §
(and breast <3 mo)

Breast >3 mo §
...........................................................................................................................................................................................................................

Boston 0-1 yl2 Recurrent OM Bottle 76/433 2.04 (1.09-3.81)

Breast <6 mo 9/89 1.17 (0.50-2.76)

Breast >6 mo 10/ 116 Reference value
......................................................................................................................................................................................................................................

Tuscon, 0-1 y21 Recurrent OM Bottle 11
(and breast <4 mo)
Breast 4-6 mo 11

Breast >6 mo 11

* Measured disease was, severe, "sicant, " or recurrent in all but Pima study.
I Risksfor bottle-fed and partially breasfed groups were estimated relative to the most completely breastfed group.
+ Relative risk was estimated using a 1/148 outcomefor the breas_fed group in place ofthe observed value of0/48, giving a conservative value.
§ Numbers were not available. Relative riskfor group weaned to bottle before 3 months was not sign#icanty higher than 1.0.
11 Numbers were not available. Exclusive breasfieeding at least 4 months was sign#icanty protective in a study of1013 infants.
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toward the total host, whose susceptibil-
ity is a key factor in this disease."'3

Conclusion
Available data show that First Nations
children are hospitalized six times
more often for otitis media and five to
nine times more often for upper respi-
ratory infection than other children.
Poor access to primary care could be a
factor. However, the limited data show
that First Nations children visit physi-
cians for otitis media at least as often as
other children. Medical treatment pro-
grams for otitis media have not been
found effective for indigenous children.
Among British Columbia's First

Nations children, severe otitis media
appears a much less serious problem
than it was several decades ago. The
current high hospitalization rates
might represent the end stage of an
epidemic that was at its peak several
decades ago during a period of cultural
disintegration.

The ultimate aim of this review was to
determine strategies for ameliorating the
problem of severe otitis media among
First Nations children. No simple
answers were uncovered from the evi-
dence; in fact the questions became
more complex. It appears that actions to
decrease the effect of severe otitis media
should involve not only the total child,
but also the child's environment and the
beliefs and culture determining that envi-
ronment. One avenue would be to sup-
port First Nations mothers to reestablish
breastfeeding as the usual practice. U
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