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ABSTRACT
Problem Statement: This study examines the parent decision to consult a physician, a
physician diagnostic decision and a treatment decision in a common childhood illness,
acute otitis media (AOM).
Method: Physicians and parents of children with suspected ear infection consulting an
emergency department in March-June 1998 were surveyed to describe factors related to
parent and physician diagnostic and treatment decisions.
Results: Parents consulted the ED when their usual caregiver was unavailable. Thirty-
eight percent of 769 children were diagnosed with AOM. Presence of earache, absence of
fever, parent suspicion of ear infection, and physician work status were each significantly
associated with AOM diagnosis. Antibiotics were prescribed for 78% of AOM children.
Presence of earache, fever and physician work status was each significantly associated
with a decision to prescribe antibiotics.
Conclusion: This study provides information to support the development of a physician-

parent guide to the diagnosis and treatment of AOM.
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CHAPTER 1
Every medical encounter in a pediatric emergency department (ED) consists of three decisions: 1) a
decision by the parent to seek medical consultation; 2) a physician diagnostic decision and 3) a
physician treatment decision. What factors contribute to the parent and physician decisions in the
context of acute childhood illness? What are the outcomes to the child and health care system as a

result of these decisions?

1.1 Introduction

This study addresses these broad questions within the context of a prevalent, acute but not life-
threatening childhood illness, acute otitis media (AOM). In Canada, AOM is one of the most
commonly diagnosed childhood diseases, with approximately eighty percent of all children having
experienced at least one episode by the age of three years '2. Ata 1998 symposium on diagnostic
criteria of this disease, AOM was defined as “middle ear effusion (fluid) and recent onset of signs
and symptoms of acute local or systemic disease™. The disease places a tremendous burden on
children and parents. In the short term, its impact may be felt by the child as severe ear pain. sleep
and feeding disturbance and interference with day care or school attendance and by the family as
parental worry and sleep and work disruption. In the long term, AOM may adversely affect the
child’s hearing, with negative effects on the development of speech and language®. Recurrence of
the disease is common, with some children experiencing multiple episodes annually. AOM also
places a huge burden on the health care system® *$ AOM is the most common childhood diagnosis
made in office practice’. Diagnosis and treatment of this illness alone accounts for approximately
40% of all community physician office visits for symptoms of upper respiratory tract infections and

23% of all office visits, annually> AOM diagnoses account for approximately 6% of all annual



patient visits to pediatric emergency care facilities’. The treatment of AOM accounts for
approximately half of all outpatient antibiotic prescriptions for young children® ¢

Despite its prevalence and considerable burden on the child, family and community, controversy
exists in the medical community as to the diagnosis and optimal management of this childhood
illness. There is little consensus regarding what constitutes a clinical diagnosis of AOM> ¥1* A
typical decision-making situation is one in which a parent brings an infant or toddler, crying and
acutely ill with symptoms of ear pain or ear tugging, fever, irritability, sleep disturbance, and /or
upper respiratory illness to a physician for medical diagnosis and symptom management. A number
of factors may influence the parent’s decision to seek medical advice, including a perception that
the child is at risk of serious complications and a perception that the parent is no longer able to
manage the symptoms of the illness. A busy physician listens to the parents” version of the child’s
problem, formulates a mental representation of the decision task, and generates hypotheses as to the
etiology of the presenting problem. The physician then performs a physical examination of the
child in an attempt to confirm or refute the hypothesized diagnoses. The examination may include
visualization of the middle ear with an otoscope, in itself a difficult, somewhat subjective task. The
physician’s subjective interpretation of the condition of the tympanic membrane, in comparison to
his mental image of a normal condition, serves as his diagnostic standard. Although objective
diagnostic standards, such as acoustic reflectometry and tympanometry, do exist, these are rarely
used in routine clinical practice . Tympanostomy and culture of middle ear fluid, the diagnostic
“gold standard”, is invasive and time-consuming and not feasible in most ED settings. The medical
literature offers limited diagnostic guidance. A review of 43 published research reports on AOM
spanning a 24-year period noted that only half described any diagnostic criteria for the disease’. A
1990 survey of 165 American physicians generated 147 different sets of criteria'®. Clinical leaders

2



have proposed that AOM is over-diagnosed, given its high incidence relative to other acute
childhood illness and the lack of uniform diagnostic criteria'®'®. They have called for a
reexamination of the diagnostic criteria used to classify this illness. Nonetheless, the examining
physician must make a diagnosis based on her interpretation of the child’s condition in light of her
own knowledge and experience with the disease.

Following a somewhat subjective diagnosis, the physician must make a recommendation about
treatment in a particular clinical situation. This decision is one of immediate antibiotic therapy or
watchful waiting. Again, the scientific community is divided over the optimal treatment choice in
AOM '&20 though antibiotic therapy has traditionally been the preferred treatment. Variation in
antibiotic prescribing rates across physician groups and countries reflect the lack of consensus in
the literature. Froom?' found that the proportion of diagnosed cases treated with immediate
antibiotic therapy ranged from 30% to 97% in an international survey of family physicians.
Previous experience with the disease, physician awareness and interpretation of the scientific
literature, individual attitude to risk-taking, responsiveness to parental preferences. and awareness
and adherence to professional treatment guidelines all likely factor into the physician treatment
decision for the individual child in the clinical situation 222, The examining physician intuitively
calculates the probability of clinical improvement with different treatment options for this
particular child, and makes a treatment decision.

In Canada, there is little epidemiological surveillance of AOM treatment. In the only Canadian
study to date, Pennie’ reported the frequency with which children less than 16 years were
prescribed antibiotics for AOM in primary care. Ten outpatient practices (5 family, 3 pediatric, and
2 urgent care centers) in southwestern urban Ontario were monitored during February and March

1997. AOM was diagnosed in 927 of 2467 visits for acute respiratory illness (38%). Immediate
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antibiotics were prescribed in 901(97%) of these children; 94% of the prescriptions were for a 10-
day duration. Nineteen (2%) children diagnosed with AOM were given a prescription for
antibiotics to be filled if the child did not improve. Only 7 of 927 (1%) were given analgesia alone.
Antibiotic therapy for AOM accounted for 53% of all antibiotic prescriptions (920/1706). The
group of urgent care physicians was 28% more likely than the group of pediatricians (OR 1.28
[95% CI 1.04-1.58]) and 54% more likely than the group of family physicians (OR 1.58[1.1-2.1])
to prescribe immediate antibiotic therapy. This group was also more likely than the others were to
disregard guidelines when selecting antibiotics for uncomplicated AOM. Specific factors
contributing to the diagnostic and treatment decisions were not investigated. The degree to which
parents adhered to different treatment recommendations and the outcomes of these diagnostic and
treatment decisions were also not investigated.

Medical and surgical treatment of children with middle ear infections constitutes a major segment
of health care expenditure for illness in children. Alsarraf ** proposed that the average direct cost
of AOM is about $100 US ([$1/day drug cost], [$35 per physician visit] based on the assumptions
that the average case receives 1.5 courses of an antibiotic agent and 2.5 physician visits). The
average indirect cost was estimated at $133 (based on a loss of one half-day of work [$43] plus
travel [$10] for each physician visit). The average total cost, therefore, of a diagnosed case of AOM
was assessed as $233 (1996 US dollars). This may be a conservative estimate, given that more
expensive antibiotic agents are sometimes used and for longer duration. Projecting these costs on a
caseload of 14 million American children under the age of 5 years yields a total annual expenditure
of 3.3 billion dollars for care of AOM annually. Canadian AOM annual expenditures have been
quoted as 300 million dollars . Physicians are often consulted to manage children with suspected
AOM or viral illness when the clinical presentation does not allow a differentiation between viral

4



and bacterial etiology. In these cases, it is not clear whether or not antibiotic therapy is required.
Clearly the implications to the child, family and community are great if the antibiotic prescribing
decision could be tailored to those children truly requiring this therapy.

The main objective of this study was to provide information about parent and physician decision
making in the context of AOM in a ED setting. Its ultimate goal was to provide important baseline
information in order to conduct a randomized controlled equivalency trial comparing antibiotic and
expectant treatment options, and to develop a physician and parent information guideline on the

diagnosis and treatment of AOM in this children’s hospital ED.



1.2. Review of the Literature

1.2.1.The Parent Decision to Seek Medical Consultation in the Emergency Department
1.2.1.1.Parent Judgment of the Nature and Threat of the lllness

There is some evidence to suggest that parents may be more effective than health
professionals in the early identification of illness in their children®®. Some parents
intuitively identify subtle changes in their children’s behavior that, with time, progress to
significant overt illness. The decision to consult a physician varies among parents, and is
mediated by parents’ interpretation of the meaning and potential threat of the suspected
illness to their child’s well being, and their appraisal of their ability to manage the
iliness®®. When asked why they are bringing their child to a physician, most parents state
that they are seeking a diagnosis (or explanation) and/or reassurance that the illness is not
serious, and assistance with symptom management 267!

Investigators ***! have explored parents’ interpretation of the potential threat posed by
symptoms of fever and pain at the time of medical consultation. The purpose of these
studies was to identify what symptoms generated parental concern, and to evaluate the
degree of congruence between parent and physician regarding the potential threat posed
by these concerns. These papers emphasize that health-seeking behavior is influenced by
the parents’ subjective perception of the significance of the clinical symptom in relation
to both its potential to cause harm and in their ability to manage the symptom. The
subjective perception may have little congruence with objective reality. Instead, parent
interpretations may be colored by personal experiences with similar symptoms in this
child or other children, or experiences of friends and family or others depicted in the lay

literature or mass media. Kramer 2° and colleagues surveyed a convenience sample of 202



Canadian parents of febrile toddlers about their knowledge, attitudes and fears concering
fever and its treatment at the time of medical consultation. Parents were found to hold
misconceptions about the definition of fever, its possible complications and potential
threat to the child’s well being, and appropriate management strategies. Half of the
parents labeled a temperature < 38 degrees Celsius as a fever, 43% thought a temperature
< 40 degrees C was dangerous, and 15% believed that, if left untreated, a temperature
would inevitably rise to 42 degrees C. Despite these beliefs, parents’ minimal threshold
for concemn for their own child rose in concert with a rising temperature. This suggested
that they readjusted their cut-off point upward as the symptoms intensified. Most parents
were judged as overly aggressive in their treatment of a fever. The beliefs about the
definition and potential complications of fever did not differ by socioeconomic class.
The researchers concluded that undue fear and over treatment were widespread among
parents of infants and young children in this sample. They labeled the phenomenon
“fever phobia”, and called for education of parents regarding the definition and
appropriate treatment of fever. Clearly parents interpretation of the fever, whether
medically correct or not, influences their health seeking behavior. If parents are
concerned about what they perceive as fever, they are likely to seek medical advice
and/or guidance regarding diagnosis and treatment.

Similarly, Wyke ¥’ and colleagues surveyed a random sample of British parents of 234
children presenting to their family doctor with symptoms of upper respiratory tract
infection and cough. In a logistic regression model, they found that a physician was most
likely to be consulted if the parent believed the child had severe symptoms or if the

symptoms affected the child’s daily behavior. No social characteristic had a significant



influence on the decision to consult the physician over and above the influence of the
characteristics and effect of the symptoms itself. The investigators concluded that most
parents based their consulting decision on their assessment of the severity of their child’s
symptoms.

Kai ® explored the relationship between parent concerns and health-seeking behavior.
Ninety-five consecutive parents presenting to the health authority for treatment of their
preschool children with acute respiratory illness participated in individual or focus group
interviews designed to elicit the nature of their concerns and reasons motivating their
medical consultation. The interview data suggested that a child’s symptom was identified
as a cause for concern if the parent believed it posed a threat to the child’s well-being, if
its continued presence signified serious illness, or if it posed a future potential threat to
the child’s well-being. In this sample, symptoms of fever and cough were identified as
sources of concern. If the parent or lay support network was unable to interpret the
meaning of the symptom, the parent was more likely to register concern and seek medical
evaluation. Also, if the parent believed that the symptom signified worsening health
status, or the potential for a rapid deterioration in condition, the parent was more likely to
exhibit anxiety and seek health care guidance. Parent beliefs about the potential for harm
associated with a symptom was influenced by previous experience, lay support guidance,
and external influences (i.e. mass media). If the parent felt that they could not manage the
symptoms (i.e. return the child to usual state of wellness, or prevent further deterioration
in the child’s condition), the level of anxiety and concern increased, and the parent was
again more likely to seek health care advice. If lay supports, i.e. family and or friends,

were unable to offer health care strategies, or provide physical assistance, a parent was



more likely to seek health advice. Kai % proposed that two fundamental factors
influenced parents’ concerns about their child’s symptoms:

e The subjective interpretation of the degree of threat to the child’s well-being

¢ The perception of their ability to manage the illness

Hansen ¥ surveyed a random sample of 1982 Danish families with children under the age
of 8 years to identify which childhood illnesses were perceived as particularly stressful.
Acute otitis media was one of four illnesses consistently identified as a source of family
stress. The threat of the illness to the child’s health, particularly when the parents had no
previous experience with the illness, was the primary correlate of the stress.
1.2.1.2.Access and Availability of Health Care Resources

Some parents consult a children’s hospital ED for medical diagnosis and treatment when
their own physician is not available and they believe urgent care is required*> ** Some
parents select a pediatric facility over a general hospital facility because they believe that
the care will be more “child-focused”. Other parents present to the ED on the
recommendation of their own physician, either following a medical visit or telephone
consultation®> ** In communities in which the hospital ED operates a telephone advice
line, a number of parents may present on the recommendation of the nurse staffing the
advice line. Oberlander * reported that those parents who sought advice from alternate
sources (i.e., other family members, friends or telephone line) prior to the ED were more
likely to use the department appropriately than those parents who presented when no
prior advice was sought. This suggests that other family members or friends may serve
as “lay physicians™ by helping the parent interpret the meaning of the illness, identifying

some alternate care strategies, and manage the child’s symptoms or illness. In addition,



consultation with other health professionals may serve as a filter to determine which
parents require emergency care for their children.

Some parents use an ED like a family doctor’s office, either because they have no family
doctor, or find the department convenient or more focused on the health needs of
children®. Over half of parents consulting a community hospital ED in the United States
did not have a family physician **. Canadian statistics are not available. Among those
American parents who do have a family doctor, cost considerations influence the decision
to consult a ED. Although cost issues may not be as salient in the Canadian context,
patterns of health seeking behavior based on convenience or lack of access to other
sources must be considered.

In summary, parents inevitably worry about their children when they are ill. Not
unexpectedly, factors that may influence parents’ decision to seek medical assistance for
their child include:

e Child’s symptoms

e Parent’s judgment of the nature of the problem

e Parent’s evaluation of their ability to manage the illness

e Availability and access to health care resources

10



1.2.2. The Physician Diagnostic Decision

Medical decision making occurs in the context of uncertainty. In every clinical encounter, a
physician must classify a child’s signs and symptoms as one of several possible diagnostic
entities, based on the available evidence. Diagnostic decision making requires that information
be gathered from a variety of sources (e.g. parent or child history, physical examination); the
various items of information be weighted for their relative importance and accuracy (evaluation),

and the weighted information be integrated into some overall judgment (logical inference) **.

The physician faces potential challenges at each of these three stages of diagnostic decision
making. Gathering data is more complicated than simply conducting a physical examination.
‘Marshalling all the facts’ may produce a mountain of data leading to confusion rather than
clarity. The physician must possess knowledge about the relative likelihood of different
competing diagnoses given the presence or absence of particular clinical signs and symptoms in
the practice population 3°. An initial set of hypothesized diagnoses enables the physician to
prioritize what data is subsequently gathered. Knowledge of clinical correlates that accurately
discriminate probable from plausible diseases in the clinical situation, coupled with the relative
prevalence of these diseases in the population serve to stimulate the gathering of relevant versus
confusing information. Data gathering leads to a narrowing of the diagnostic possibilities and
further data gathering in an iterative process. The physician’s skills in communication and
examination of the patient are critical to the data gathering process **. Once the relevant data is
gathered, it must be combined in a process that involves differentially weighting each item
according to its ability to confirm or refute possible diagnoses. This process involves dealing

with probabilities (a particular diagnostic sign has only a probabilistic relationship to a

diagnosis) and may entail an explicit calculation, or more commonly, be conducted intuitively on
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the basis of combined knowledge and experience *°. Next, the list of possible diagnostic
categories must be evaluated in the light of the evaluated evidence, and finally a diagnostic label

assigned to the child.
1.2.2.1. Factors contributing to a Physician Diagnosis of AOM

a) Interpretation of Clinical Signs and Symptoms
There is little consensus in the medical community on how to establish a diagnosis of AOM>.
The 1998 symposium published a definition of AOM that required the presence of symptoms of
acute local or systemic illness. Most medical writings include various combinations of patient-
reported symptoms and physical signs in definitions of AOM®'? e.g., fever, ear pain, ear pulling,
sleep disturbance, irritability and history of recent upper respiratory tract infection. However,
there appears to be little agreement as to what clinical signs or symptoms, if any are critical to

the diagnosis of AOM>'*,

Many of the purported associations between clinical signs and symptoms and AOM disease were
generated in the original treatment trials of AOM. There was no “gold” diagnostic standard to
confirm the presence of disease. Symptoms were retrospectively assessed following a clinical
diagnosis of AOM. The relative frequency of these signs in the population at large, and in
association with other common childhood respiratory illnesses, was not considered. Clinicians
now recognize that the symptoms of upper viral illness; e.g., fever, irmritability and sleep
disturbance; may mimic those associated with AOM, and question how best to differentiate these
diagnoses on the basis of clinical signs alone. Difficulties in establishing the presence of clinical
signs and symptoms in the pediatric population also contribute to the diagnostic difficulty. In
some cases, the physician must rely on his or the parents’ subjective interpretation of the child’s

behavioral cues e.g. presence of ear pulling. Even earache, assumed to be most predictive of
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AOM, may be of limited value in preverbal children. Physician surveys have also demonstrated
variation in the definition of common childhood signs of illness, such as fever, irritability and ear
pulling or ear rubbing. Ipp and Jaffe 3¢ surveyed 73 family physicians and 24 pediatricians to
ascertain their knowledge and attitude regarding fever and its management in children under 2
years of age. They noted a discrepancy in both the definitions of fever and its likely

complications. More confusion exists around the definition of ear pulling or ear rubbing.

In an attempt to define signs and symptoms diagnostic of AOM, Niemela and colleagues 37
recorded the presenting clinical signs and symptoms of a cohort of Finnish children (N=354)
whose parents voluntarily consulted a pediatrician, otolaryngologist or general practitioner
during a one month period in 1993. A diagnosis of AOM was based on the physician otoscopic
examination. There was no assessment of the degree of diagnostic agreement among the three
study physicians or bacteriologic confirmation of the diagnosis with tympanocentesis and
culture. One may question the degree of consistency in assessment and interpretation between an
otolaryngologist and general practitioner. The clinical signs and symptoms of children
diagnosed with AOM (N=190) were compared to those classified with upper respiratory tract
illness [URTI] (N=164). Univariate analyses showed that the presence of ear-related symptoms;
e.g., earache (OR 5.4 [95%CI 3.3-8.9]), rubbing of the ear (OR 5.0 [2.9-8.6]) or feeling of
blocked ear (OR 4.5 [1.3-16]); were each associated with a diagnosis of AOM, regardless of age.
Although 78% of children with ear-related symptoms were diagnosed with AOM, 32% of
children s 2 years and 20% of children over 2 years exhibited no ear-related symptoms. Rhinitis
(OR 2.3 [1.2-4.1]) and excessive crying (OR 3.0 [1 .6-5.8]) each increased the likelihood of AOM
in children older than 2 years of age. The presence of sore throat (OR 0.5{0.3-0.9]) and fever

(OR 0.5[0.3-0.9]), both mainly noted in children over 2 years of age, were associated with URTI.



Symptoms significantly associated with a diagnosis of AOM in univariate analyses were entered
into a forward stepwise logistic regression model to predict the diagnosis of AOM. The presence
of rhinitis, excessive crying, earache, ear rubbing and feeling of blocked ear together correctly
classified 74% of the entire cohort. The presence of cough, headache and conjunctivitis were
negatively associated with the presence of AOM. For children under 2 years of age, the
combination of rhinitis, earache and ear rubbing correctly classified 77% of the children
diagnosed with AOM. In children 2 or more years old, earache, excessive crying and feeling of
blocked ear correctly classified 72% of the children diagnosed with AOM. The study is difficult
to replicate and its findings difficult to incorporate into clinical practice because the investigators
failed to objectively define many of the clinical symptoms examined, such as ear rubbing,
excessive crying, feeling of blocked ear, and fever. No objective diagnostic standard was used to

confirm the clinical diagnosis.

Kontiokari *® examined the relationship between symptoms and AOM diagnosis in a cohort of
138 healthy preschool children attending day care. Earache increased the likelihood of AOM
diagnosis by a factor of 21 [95% CI 7-106]. Sore throat (OR 3.2[1.1-1 1]), sleep disturbance (OR
2.6[1.1-6.9]) and fever (OR 1.8[1.1-3.2]) all independently increased the likelihood of AOM.
Symptoms of earache and sleep disturbance together correctly classified 71% of the AOM
diagnoses in a logistic regression model. The large confidence intervals suggest that the number

of children with the outcome of interest may have been inadequate for the analysis.
b) Interpretation of Otoscopic Findings

Otoscopic evaluation of the middle ear is considered a critical component of the diagnostic
process in AOM >"!!_ The diagnosis of AOM depends on the presence of middle ear fluid.

Textbook definitions of otoscopic criteria generally include erythema and/or exudate and/or
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tympanic membrane bulging and/or immobility assessed with pneumatic otoscopy®. However,
otoscopic diagnostic criteria are not standardized, and their evaluation is subjective. The
equipment used, the willingness of the child to be examined, the manual skill of the physician,
and knowledge of the presenting symptoms influence the subjective interpretation of the
otoscopic examination. Wallsten®® showed that physicians tend to subjectively distort
information gathered in the latter part of a diagnostic work-up to support their diagnostic opinion
formed up to that point in the examination. Other tools considered potentially more reliable and
valid than standard otoscopy (less operator dependent), such as pneumatic otoscopy,
tympanometry and tympanocentesis and culture, are not widely used in clinical practice™ '>-'*
Tympanometry provides an indication of the presence of fluid in the middle ear with an
approximate sensitivity of 90% and specificity of 77%'*. It does not inform the physician as to
the composition of the fluid (e.g. containing bacteria or sterile). Tympanocentesis and culture,
the only diagnostic procedure that provides information about the nature of the fluid in the
middle ear, is invasive and time-consuming and therefore not a useful assessment tool in an ED

setting"*.

As with clinical signs and symptoms, otoscopy findings in AOM may overlap with those in other
diseases and conditions. The presence of erythema can signify not only the presence of a
bacterial infection but also viral upper respiratory infection or simply crying associated with the
examination. Several studies have surveyed physicians to determine AOM otoscopic diagnostic
criteria'?""?. These studies noted that the presence of a bulging TM was consistently reported as a
diagnostic criterion. However, these writter judgements may reflect textbook knowledge rather

than clinical practice criteria. The inter-rater agreement in subjective interpretation of otoscopic
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criteria among physician groups, e.g., ED physicians, otolaryngologists, pediatricians, and family

physicians has not been measured.
¢) Knowledge of Risk Factors, and Prevalence of Disease in the Study Population

The prevalence of a target disease in a clinical population affects diagnostic decision making®’.
The more often a clinical symptom and/or sign is associated with a diagnosis, and the more
prevalent a diagnosis is rendered in a clinical setting, the more often a symptomy/sign will
generate that clinical diagnosis in future similar clinical situations. A clinical history and
examination that directs a physician to expect to see AOM will narrow the list of initial alternate
hypotheses considered and may restrict the subsequent data gathering to that which serves to
confirm or refute AOM. This follows from Bayes theorem®, that states that the conditional
probability that a child is suffering from a hypothesized illness (AOM) given a positive
diagnostic procedure (bulging TM on otoscopy, ear pain on exam) [posterior probability] is a
function of P(H), the prevalence of the hypothesized disease (prior probability), the conditional
probability of a positive procedure given that the patient actually has the hypothesized disease,
P(Proc.+/H), and the prevalence and conditional probabilities of the alternative hypothesis (e.g.

TM bulging and/or ear pain in viral upper respiratory tract illness).
In its simplest form, Bayes’ formula *° states that:
P (H/Proc.+)= P(H) X P(Proc.+/H)

P(H)X P(Proc+/H) + P(Alt. H)X P(Proc.+/Alt.H)

Where H is the hypothesis being evaluated, Proc.+ is the probability of a positive diagnostic
procedure, and Alt. H is the probability of an alternative hypothesis. This last probability is

included because Bayesian thinking always involves contrasting a hypothesis with one or more
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alternative hypotheses. These alternative hypotheses can be either another diagnosis or no

disease.

Population-based studies report that AOM is diagnosed most frequently in children under the age
of 3 years, in males, and during the late fall and winter months '***35_ Therefore. a male toddler
presenting in the winter months with physical symptoms compatible with AOM and upper
respiratory viral infection may be more likely to be diagnosed with AOM, given the physician’s
knowledge of the age-specific prevalence and seasonal distribution of the disease. In contrast,
during the summer months when other infectious diseases are more common, the diagnostic label
attributed to identical clinical symptoms is likely an upper respiratory viral infection. Although
Bayes” formula represents the accepted normative methods for revising probabilities,
psychological research has shown that most people do not intuitively make decisions in such a
calculated manner. Rather than explicitly computing the probability of disease given the
prevalence of different diseases and the clinical findings, physicians’ diagnostic decisions tend to
be influenced by rules of thumb or “judgement heuristics” acquired through experience in the
setting™>. Although generally helpful, these judgment heuristics may introduce bias (distortion)
into the decision-making process. These rules of thumb include the representativeness heuristic
[* what’s common is most likely””] and the availability heuristic [ these symptoms remind me of
the case I just saw, therefore it’s probably the same diagnosis”]. As an example, the same
physician examining different children presenting with similar symptoms may classify these
children with the same diagnostic label, whereas a different physician examining the same
children would assign a consistently different label, regardless of the actual prevalence of the

different diseases in the population.
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The prevalence of diagnosis of a particular disease is affected by the setting. If children do not
present to the study site for evaluation, they will not be entered into the diagnostic database of
the clinicians in that site. The physicians providing clinical service in a particular health care
setting formulate diagnostic criteria based on the child population served, regardless of the
degree to which this may be truly representative of the spectrum of disease®>. Children and
parents presenting to an ED may systematically differ with regards to symptom presentation
(nature, severity, duration) or symptom management style when compared to a cohort consulting
other sources of health care, or to the cohort able to manage the illness without medical

assistance. No studies have provided comparisons of cohorts in this manner.
d) Parental Diagnostic Suspicion and Treatment Expectations

In a Finnish cohort of children presenting with clinical signs and symptoms associated with
AOM, Niemela *’ noted that 76% of the parents correctly diagnosed their child’s illness as either
AOM or upper respiratory viral illness. Similarly, Kontiokari *° reported that his cohort of 138
parents correctly predicted a diagnosis of AOM with a sensitivity 71%, specificity 80%. positive
predictive value 51% and negative predictive value 90%. No information was given as to

whether parents’ diagnostic suspicions were influenced by previous experience with the illness.

Mangione-Smith *' found that the physicians’ perception of what treatment parents expected at
the visit, rather than parents’ actual treatment expectations, increased the likelihood of a bacterial
diagnosis in their sample of 306 children diagnosed with AOM (OR 5.25; 95% CI 1.75-15.73].
AOM was diagnosed 49% of the time when physicians thought parents wanted antibiotics, and
13% of the time when physicians thought that the parent had no opinion about treatment
(p=0.001). The actual parent treatment expectation was not significantly associated with the

diagnosis. Vinson and Lutz # reported similar findings in a study of parents of children



consulting a family physician for symptoms of persistent cough. These investigators suggested
that a physician might be more likely to assign a diagnosis that fulfills his perception of the
parents’ treatment expectations when they are less certain about the diagnosis. When the
physician is more certain about the child’s diagnosis, the diagnostic decision and treatment

recommended are independent of the parent expectations.
e) Physician Training and Experience

The type and level of training and experience of the physician may influence the diagnostic
process ¥, Physicians with more experience are assumed to generate more focused, relevant
hypotheses, and gather and synthesize relevant information and determine a diagnostic label in a
more succinct fashion. Experience suggests a diagnostic strategy in the same way that prior
information serve to select a particular strategy. With experience, a physician may make a
diagnostic decision more rapidly on the basis of the presence or absence of a select pool of
“important” clinical indicators. Provided that the clinical indicators deemed diagnostic are valid.
those physicians with more experience may more efficiently make valid diagnoses. However, if
the clinical symptoms used are not valid indicators of disease, more experienced physicians may
simply be more rapidly over- or misdiagnosing AOM. Incorrect diagnostic processes may
become ingrained over time. No studies have compared the accuracy of AOM diagnosis by
physician specialty or experience. However, the nature and amount of clinical information
solicited and the number and range of hypotheses generated may differ depending on the level of
training and specialization of the physician **° A physician trained in a particular specialty may
be more likely to conduct a detailed search for a rare diagnosis of interest whereas a physician

trained as a generalist may more likely look for the diagnosis more prevalent in the study
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population. The same clinical information may be attributed a different diagnostic label

depending on the differential hypotheses formulated by the physician.
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J) Parent-Physician Communication

The nature of the communication between the physician and the parent/child seeking medical
consultation may be an important source of uncertainty and inaccuracy in medical information®*S.
The manner in which the physician establishes rapport with the child and parent and the nature of
the parent and child interview influence the information communicated between physician and
parent. Not asking the right questions or misinterpreting responses can result in erroneous
diagnostic decisions on the part of the physician. The manner in which a child or parent
interprets and responds to a physician’s questions may be influenced by their language facility,
education, trust in the health care system, and knowledge and interpretation of the meaning of
symptoms and disease. A sick child generates high anxiety levels in a parent, and a sick child
may not be cooperative and forthcoming with information related to his illness. The willingness
of a child to submit to invasive physical examination, in the context of pain, fatigue and fear, is

affected by the level of trust generated between physician and child®® 3"

A hospital ED is a fast-paced, emotionally charged environment. Parents of sick children are
primarily worried about the threat of harm posed by the illness to their child’s well being.
Parents expect physicians to rapidly diagnose their child’s problem and institute effective care to
manage the illness. Timely management of their child’s illness is their sole priority’>3*,
Physicians are committed to providing effective, efficient care within a system of triage. Fatigue
and frustration stemming from long waiting times to see the doctor, coupled with the worry
associated with the child’s illness, may damage the communication process between parents and

physician.

In summary, the literature suggests that the following factors may contribute to the physician

diagnostic decision:



e Physician assessment and interpretation of physical signs and symptoms
e Communication between child/parent and physician

e Physician subjective interpretation of the condition of the middle ear

e Prevalence of the diagnosis in the clinical population

» Physician interpretation of the parent diagnostic suspicion

Physician training and experience

1.2.3. The Physician Antibiotic Prescribing Decision

In medical decision making, information gathering and interpretation is a means to an end —
making a treatment decision. In the context of AOM, the physician must decide between two
possible treatment recommendations — immediate antibiotic therapy or recommendation of
expectant management, commonly referred to as “watch and wait” (WW)'®23. In each clinical
encounter. the physician weighs the relative risks and benefits of each treatment option (at least
intuitively), and presents the option that maximizes the potential benefit and minimizes the

potential risks to the particular child.

1.2.3.1. Factors contributing to a Physician Antibiotic Prescribing Decision in AOM

a) Clinical Signs and Symptoms

There is no reported data correlating particular clinical signs and symptoms to a particular
treatment decision in AOM. Some clinicians suggest that that the presence of ear pain, fever and

a bulging, immobile TM increase the likelihood of a bacterial otitis media requiring antibiotic

therapy ",

[
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b) Parent Treatment Preferences/Expectations

41, 50-55

Parents differ in their expressed treatment preferences Wang50 suggested the following

factors affect parent treatment preferences:
e experience with the disease

¢ knowledge of treatment options, impressions of their effectiveness as shared by friends. work

colleagues, other family members, mass media (newspaper, television, Internet)

e level of anxiety

® social obligations (e.g. no social support network to care for child or prescription needed for

day care)

cost of treatment

Anecdotal reports suggest that some parents prefer antibiotic therapy in AOM if symptom relief
is expedited, regardless of its published efficacy in the diagnosed condition*®. For these parents,
rapid resolution of their child’s pain and irritability is the most salient issue. Other parents are
reticent to treat with this form of therapy, given their awareness of the emergence of and

potential threat of antibiotic-resistant bacteria in the hospital and community settings.

The degree to which parents’ treatment preferences influence the management decision depends
on the parents’ ability to communicate the preference and the relative value attributed to parental
preferences by the physician. A number of studies have shown that it is not the parent treatment
preference per se, but the physician perception of the parent preference that affects the physician
prescribing decision*'" 3'** Barden®' conducted focus group discussions with parents and
physicians in an attempt to understand prescribing patterns. Physicians stated that they could

safely reduce their own antibiotic prescribing, and suggested that over-prescribing of antibiotics



resulted from yielding to parental expectation. In contrast, parents indicated that they would be
satisfied with the medical visit even if antibiotics were not prescribed, provided the physician
explained the reasons for the decision. Bauchner’? reported similar findings in a questionnaire
survey of 610 randomly selected pediatricians across the United States. The report of the
Antibiotic Resistance Education Project in British Columbia stated that while 48% of surveyed
physicians cited parental pressure as a frequent cause of antibiotic prescribing, a similar
proportion of parents felt pressure from the physician to fill an antibiotic prescription®>. Parents
indicated that they simply wanted reassurance that their children’s condition was not serious and
that they were not necessarily seeking antibiotics. A small proportion of parents requested
antibiotics for their children in order that they could return to work and return their children to
day care. Project co-ordinators suggested that communication between parents and physicians
has probably not been adequate to correct the misperception between the two parties.
Mangione-Smith*! explored the extent to which parental pre-visit treatment expectations
influenced physician antibiotic prescribing in two private pediatric practices in the United States.
Physician perception of parental expectations for antibiotics was the only significant predictor of
prescribing antibiotics in conditions of presumed viral etiology. Physicians prescribed
antibiotics 62% of the time when they thought parents wanted an antibiotic compared to 7% of
the time when they thought parents did not want antibiotics. There was no significant association
between parents’ actual treatment preference and the physician perception of the parent

expectation.

Bauchner® examined parents’ preferred route (oral versus intra-muscular) and duration (single
dose versus 10 days) of antibiotic therapy for children diagnosed with AOM. No studies have

explicitly examined parents’ preferences for a watch and wait approach in comparison with



immediate antibiotic therapy. Eighty-five percent of parents of 648 children aged 3 months to 6
years expressed a preference for single-dose IM therapy. At days 3-5 after the initiation of
treatment, there were no group differences in days children missed from school or day care,
parental absence from work, or loss of sleep. At days 14-16, more parents with children in the
IM group reported being very satisfied with the antibiotic therapy compared with parents of
children in the oral therapy. Reasons for the differences in the level of satisfaction were not

reported.
¢) Diagnostic Certainty

Gonzalez-Vallejo®® explored the relationship between diagnostic certainty and physician
treatment decisions. Physicians estimated the likelihood of a diagnosis of AOM in 32
hypothetical clinical scenarios. Those scenarios that elicited a high likelihood of AOM diagnosis
across the physician group were considered “certain™ diagnoses. Scenarios that elicited wide
variation in the likelihood of an AOM diagnosis were labeled as “vague” diagnoses. Child
factors, including physical symptoms and otoscopic findings, differentiated the clinical scenarios
labeled certain and vague diagnoses. Diagnostic certainty tended to occur in clinical situations
describing congruent information cues associated with AOM; e.g. bulging TM and ear pain;
whereas diagnostic vagueness increased in the presence of two conflicting information cues
believed diagnostic of AOM; e.g. bulging tympanic membrane with no ear pain. This result was

validated in a post-hoc focus group discussion with a subset of the study physicians.

Seventy-five percent of the physicians indicated that they would prescribe antibiotics when their
judged diagnostic certainty was < 50%. Gonzalez-Vallejo56 concluded that the physician sample

was cautious when managing AOM, often overlooked the high rate of spontaneous recovery and



overestimated the risk of complications, and tended to prescribe antibiotics liberally whether

they were uncertain of the diagnosis or as a means to treat some other disease entity.
d) Knowledge of and Clinical Application of Scientific Evidence

In North America, AOM is the most common childhood infection for which antibiotics are
prescribed. Pennie’ reported that 97% of all children diagnosed with AOM were treated with
immediate antibiotic therapy in 10 community physician practices in Southwestern Ontario.
Canadian rates of antibiotic prescribing for AOM diagnoses in pediatric emergency departments
are not known. No national database links childhood diagnosis with medication prescriptions in
Canada. High rates (>97%) of antibiotic prescribing have been recorded in national surveys of
community based family physicians in the United States. The practice of antibiotic therapy in
AOM is thought to have initially emerged from the treatment of pharyngitis, and become
ingrained as ritualistic practice without sound evidence of its efficacy or effectiveness® . Medical
textbooks and practice guidelines continue to recommend antibiotics as the first line therapy in
AOM diagnoses® % However, there is growing controversy in the literature as to the best
treatment of AOM. With the increasing prevalence of drug-resistant Streprococcus pneumoniae
and Haemophilus influenzae (bacterial organisms implicated in AOM) in Canada and the United
States >’, medical authorities have called for more restricted use of antibiotics in AOM. Low
rates (30% of all AOM diagnoses) of antibiotic prescribing in the Netherlands, with no obvious
increase in the rate of serious complications, suggest that antibiotics may not be necessary in all
AOM cases. The natural history of AOM is that 80% of cases will spontaneously resolve within
24 —48 hours of symptom onset. The difficulty for the physician making the treatment decision is
to correctly predict which child will fail to spontaneously improve and proceed to serious

complications without treatment.
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The scientific literature provides little definitive guidance. Eight published double-blind,
placebo-controlled randomized trials of antibiotic treatment for AOM and four meta-analyses’®%?
conclude that antibiotic therapy reduces the duration of acute clinical symptoms but has little
impact on the resolution or recurrence of the disease. Rosenfeld®’ reported that AOM symptoms
resolved in 24 hours for 59% of children (95% CI 53-65%) managed without antibiotics in
randomized trials, rising to 87% by 2-3 days (95% CI 85-89%). Resolution was not related to
diagnostic certainty. No suppurative complications occurred in either treatment group.
Antibiotic therapy increased the symptom relief by 4% at 2 — 3 days (95% CI 2-7%) and overall
clinical resolution by 13% at 7-14 days (95% CI 8-19%). The benefit of antibiotic therapy was
more apparent when children without bacteria isolated from middle ear fluid were excluded, if
bacterial eradication as opposed to clinical resolution was assessed, or if clinical outcome was

assessed earlier in the course of treatment (at 2-3 days rather than 7-14 days).
Factors that have contributed to the difficulty in interpreting the scientific evidence include® 7
e No standardized AOM diagnostic criteria across trials

¢ Inadequate or inconsistent statistical handling of potential confounding variables; e.g., child’s

age, risk exposure status, previous history of the illness, disease laterality or severity
¢ Inconsistent or inadequately described inclusion and exclusion criteria for study
e Poorly defined and measured outcomes, assessed by unblinded observers
e Children’s adherence to the recommended treatments have not been assessed or reported

 Insufficient sample size and power to detect significant differences in adverse outcomes, i.e.,

mastoiditis and meningitis
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¢ Important endpoints such as functional outcome and economic and health resource utilization

costs have not been considered

The contradiction between traditional medical writings supporting antibiotic therapy and
editorials warning of the growing problem with antibiotic resistant bacteria arising from overuse
of antibiotics, and the indeterminate conclusions of clinical trials and meta-analyses generate a

situation of clinical equipoise for the ED physician making treatment recommendations in AOM.
f) Physician Perspective: Relative Tradeoff of Risks and Benefits to Child and Society

Redelmeier and Tversky ® noted a discrepancy in treatment decision making depending on
whether a physician assumes the perspective of the individual patient or the perspective of the
broader community. Physicians tend to give more weight to the personal concerns of patients
when considering them as individuals and more weight to general criteria of effectiveness when
considering them as a group. The discrepancy cannot be attributed to differences in medical
information. This may explain why on paper some physicians may express grave concern over
the emergence of antibiotic-resistant bacteria and a willingness to recommend expectant
management, yet continue to prescribe antibiotic therapy following diagnosis in the clinical
situation. Physicians perceive that antibiotic resistance is a risk at a population level not at a
patient level "%, Other studies have noted that specialist physicians are more likely to institute
an active intervention; e.g. prescribe a medication; than family physicians, who may be more
likely to prescribe preventive care or expectant management **. These two factors may also
potentially explain differences in the approach to antibiotic prescribing in the practices of tertiary
level care physicians (e.g. Full time ED physician) compared to community care physicians (e.g.
Office based family practitioner). Pennie? showed that pediatricians were more likely to prescribe

antibiotic therapy following AOM diagnosis than family physicians in his survey.
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This discrepancy between individual and group is also reflected in the judgments of lay people.
Parents may be aware of the problems of “superbugs” in relation to community health, but still

request antibiotic therapy for their child when he or she is ill.
&) Standards and Guidelines endorsed by Professional Medical Associations

There has been a concerted effort to prepare and disseminate guidelines regarding the treatment
of AOM in recent years. Since 1997, the Canadian Pediatric Society®’, the American Office of
Health Care Policy and Research®, and the Ontario Anti-infective Guidelines®’ group have
released consensus opinion statements endorsing antibiotic therapy as the most effective
treatment in AOM. However, these scientific bodies acknowledged that their recommendations
are based primarily on expert opinion rather than rigorous clinical trial evidence, and may be
modified in the future. Several recent initiatives in the medical community have also attempted
to increase physician awareness of the potential serious effects of the overuse or indiscriminate
use of antibiotics at the individual and community level. These include the activities of the
National Information Program on Antibiotics, endorsed by the Canadian Pediatric Society®®. This
initiative has produced a tool kit for pediatricians to use with parents. The tool kit contains
information pamphlets outlining differences between bacterial and viral infections and how
vacteria become resistant, non-prescription pads outlining tips on coping with a virus for children
who do not require antibiotics, and compliance pads for children with bacterial infections
outlining how to use antibiotics properly. In British Columbia, The Antibiotic Resistance
Education Project™, co-ordinated through the Department of Family Practice at the University of
British Columbia, has recommended that physicians wait 48 to 72 hours before prescribing

antibiotics to treat otitis media in all children over the age of 2 years. The Canadian Pediatric
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Society’? consensus opinion statement cautions that 48 hour expectant management may be

feasible in children over two years of age if good follow-up is assured.

In 1997, the American Health Care Policy and Research (AHCPR) office in the United States
released a comprehensive, multi-media guideline (with supporting evidence in paper and
electronic formats, videotape, and workshop template) on the diagnosis and treatment of chronic
otitis media®®. AOM was not specifically addressed in the guideline. This discrepancy may lead
to treatment confusion, especially among parents. who do not differentiate the two conditions.
The AHCPR is currently developing a practice guideline specific to AOM, endorsed by the
American Academy of Family Physicians, Pediatrics and Otolaryngology, Head and Neck

Surgery Foundation .
h) Judgment Heuristics

The availability heuristic*> ** exerts a particularly potent influence on risk perception. The ease
with which an instance of an outcome can be called to mind is affected not only by its objective
frequency but also by its emotional impact. For example, media coverage can determine the
perceived likelihood of a risk of complication in the patient population served in the minds of
physicians as well as in the minds of parents seeking health care for their children (e.g-
television, newspaper reports of flesh- eating disease, and antibiotic resistant “superbugs™). The
coverage of a disease in medical journals (number of articles pertaining to a disease entity)
influences physicians’ perception of the prevalence and clinical effectiveness of different
treatment outcomes’'”>. The occurrence of adverse effects following a treatment option can
influence subsequent prescribing behavior, even though the likelihood of adverse effects is

rare’”. In AOM, if a physician diagnoses and treats a child with a complication of AOM, then he
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is more likely to immediately prescribe antibiotics the next time he diagnoses a child with AOM,

regardless of the actual risk of the complication without active treatment’>.

In summary, the literature suggests that the following factors may contribute to the physician

antibiotic prescribing decision in children diagnosed with AOM:

¢ Knowledge and clinical application of scientific evidence

e Parent treatment preferences, and perception of parent preferences

e Diagnostic certainty

* Physician perspective, tradeoff between relative risks and benefits to individual or society
e Standards and guidelines endorsed by professional medical associations

¢ Judgment Heuristics



1.2.4.0utcomes of Parent and Physician Decisions

The status of the child’s physical condition, the impact on the family, and resource use
are immediate outcomes of the parent and physician decisions examined in this study.
1.2.4.1. Expected Clinical Outcome 48 hours after the ED visit

The scientific literature indicates that clinical symptoms associated with AOM (fever,
irritability, ear pain) generally resolve within 48 to 72 hours of presentation and
treatment®. If symptoms continue beyond 48 to 72 hours, medical reevaluation of the
child is indicated as the initial physician diagnosis and treatment recommendation may be
incorrect or ineffective, or the disease may have progressed to one of several possible
complications (masteiditis, meningitis). If the physician initially prescribed antibiotic
therapy, a change in antibiotic may be prudent. If expectant management was
recommended, the physician may elect to prescribe antibiotic therapy. Middle ear fluid
will remain visible on otoscopic examination for up to 3 months after diagnosis despite
symptom resolution. This finding is not an indication for antibiotic the:rapy3 <13

Although many physicians may perceive that there is little risk of adverse effects from
antibiotic prescriptions relative to their potential benefit, negative effects have been well
described. With certain antibiotics, gastrointestinal effects (nausea, vomiting, and
diarrhea) occur in approximately 20% of treated children®’. The increase in antibiotic-
resistant bacteria in Canadian day care centers has been attributed to overuse and long
term use of antibiotics as a treatment for AOM and its sequelae (chronic middle ear
fluid). The creation of the antibiotic resistant bacteria harms the individual child and the

community>%.
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Prior to the use of antibiotics, the incidence of severe complications including mastoiditis
and meningitis following a diagnosis of AOM was 2 per 1000 cases’ . Although
randomized clinical trials and before-after studies examining the equivalency of antibiotic
and expectant management of AOM have not reported these adverse events, these trials
have lacked sufficient sample size and power to detect group differences in these rare
outcomes. [n the Netherlands, where only 30% of children with AOM receive antibiotics,
the incidence of acute mastoiditis over the period 1991-1997 was recently reported as 3.9
per 100,000 cases per year. Similar figures for Canada and the United States were 1-2 per

100,000 cases per year’".

1.2.4.2. Functional Outcome

A 1996 AOM Research Symposium” called for the evaluation of the impact of the
disease on the family in terms of pain and suffering, time lost from work and other social
obligations, and cost. These outcomes have not been investigated in published reports to
date.

1.2.4.3. Parent Satisfaction with the diagnostic and treatment decision and decision

making process in the clinical encounter

Parents of children diagnosed with AOM are more likely to be satisfied with the
diagnostic and treatment decision, regardless of its nature, when physicians explain the
nature of the likely course of their illness’”’. The manner in which information is
communicated is often as important as the content in influencing the degree of
satisfaction experienced by the parent. Qualitative work has demonstrated that parents of
young children with acute illness were more satisfied when physicians provided clear,

adequate information about the nature and likely course of the illness?®. Mangione-
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Smith*' and Barden®' found that the manner in which the physician communicated the
nature of the illness was the only significant predictor of parental satisfaction with the

medical encounter. Failure to provide the expected treatment did not affect parental

satisfaction.
1.2.4.4.Health care system outcomes

The diagnosis and management of AOM accounts for almost one quarter of all childhood
office visits in Canada’. However, little is known about the overall pattern of health care
resource use in this illness. Reasons why parents choose to consult an urgent care center
or emergency department rather than a family physician are not known’”’®. The extent to
which parents consult more than one health care practitioner during an illness episode is

7 registered concern about the potential health resource

also not known. Fahey’
implications of unnecessary antibiotic prescribing in AOM. He suggested that, as in viral
conditions such as some cases of AOM, inappropriate antibiotic use “medicalises” a self-
limiting condition and increases patient expectation for physician consultation and
antibiotic treatment when a similar illness episode recurs. Observational research in the
UK revealed that 24% of children are re-evaluated by the same physician during a single
episode of upper respiratory illness’®. It seems likely that continuing to prescribe
antibiotics in AOM may increase parental perceptions about the severity of the illness,
and need for active treatment, and thereby influence future rates of both antibiotic

prescribing and repeat medical consultations at physician offices, urgent care clinics and

enicrgency departments.

Appendix A graphically summarizes the factors contributing to parent and physician

decision making in AOM reviewed in Section 1.2.
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1.3 Study Objectives

1.3.1. The Overall Objective is to:

increase understanding of parent and physician decision making regarding acute otitis media
(AOM) , in order to provide baseline data to support the conduct of a randomized, double blind
equivalency trial comparing antibiotic therapy and watchful waiting plus analgesia in AOM.
and to support the development of a parent and physician guideline on the diagnosis and

treatment of AOM

1.3.2. The Specific Objectives are to:

1)

4)

5)

6)

describe factors that contribute to the parent decision to consult a physician in a children’s
hospital emergency department (ED)

describe child, parent and physician factors that contribute to the physician diagnosis of AOM
describe the performance characteristics of a composite model and clinical score predicting
physician AOM diagnosis

describe child, parent and physician factors that contribute to the physician decision to
prescribe immediate antibiotic therapy following a clinical diagnosis of AOM

describe the performance characteristics of a composite model and clinical score predicting the
physician antibiotic prescribing decision following a diagnosis of AOM

document outcomes of the diagnostic and antibiotic prescribing decisions to child (clinical),

family (functional), and health care system (resource use)
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CHAPTER 2

Methods

2.1 Setting

This study was conducted in the Emergency Department (ED) of the Children’s Hospital
of Eastern Ontario (CHEO); a tertiary care children’s hospital situated in Ottawa,
Ontario, Canada. This ED provides triaged urgent care to approximately 50,000 children
less than 18 years old each year'. Sixty-six percent of all children present on weekdays
and 63% of all clinical visits occur between 1600 hours and 0800 hours’. Otitis media is
the fourth most common clinical diagnosis, after gastroenteritis, asthma and upper
respiratory infection’. In 1998-99, 2,622 (5%) children were diagnosed with AOM, and in
1997-98, 2,221 children were diagnosed with this illness’. Although no age-specific
statistics are available, several department physicians estimated that 70% of children
diagnosed with AOM are less than three years of age*® *’- The disease is most frequently
diagnosed during the months of December through May each year. Other diagnoses of
relevance to this study treated in the ED in the fiscal year 1998-99 are gastroenteritis
(3889 children [8%]), upper respiratory infection (2575 children [5%]). viral illness/flu

(2393 children [5%]), and fever (1203 children [2%]) "
A pediatric emergency care facility was selected as the study site because:

Research activities are accepted practice in EDs of academic pediatric centers. Prior to
initiation of this study, department staff had expressed interest in the study of children
diagnosed with AOM. There had been discussions about the development of a parent

decision aid to the diagnosis and management of this disease and a randomized trial to
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assess the equivalency of antibiotic and expectant management *°. Department
registration clerks were experienced in recruitment and enrollment procedures. Role
expectations included participation and facilitation of research within the department.

® Review of the number of children diagnosed with AOM suggested that accrual of a large
sample of children and their parents would be feasible within a relatively short time
period in the ED.

® Given the lack of funding for research assistants, daily monitoring of the number of
children and parents enrolled in the study, collection of completed Parent Questionnaires,
and conduct of follow-up telephone interviews was feasible in a single study site only.

¢ The potential participation of a neighborhood walk-in clinic and family physician office
practice was explored prior to commencement of the study. Although the directors of
these sites expressed interest in the research, they were not able to commit sufficient
resources to ensure adequate recruitment of eligible parents and children and
questionnaire administration. They also lacked computerized patient databases to track
eligible but missed study children.

2.2 Study Design
This prospective study describes the contribution of selected factors to parent and
physician decisions, as illustrated in Appendix A. Child, parent and physician factors

were identified as potentially significant factors in the literature review.

All CHEO ED physicians were asked to complete a baseline Physician AOM
Questionnaire (Appendix C) that solicited knowledge, beliefs and preferences about the

diagnosis and treatment of AOM before initiation of the study.



All parents and children presenting to the CHEO ED between March 9 and June 9, 1998
were prospectively screened for eligibility at the time of registration. Registration clerks
invited parents of children aged 3 months to 13 years with an ear-related chief complaint
and symptoms as defined in the inclusion criteria (Section 2.4) to participate in the study
using a standard protocol. Recruitment and enrollment protocols were posted at each
registration desk. Parents consenting to participate in the study completed the Parent

AOM Questionnaire (Appendix C) before a physician examined their child.

Emergency physicians completed a Clinical AOM Questionnaire (Appendix C) for all
study children diagnosed with AOM upon completion of the clinical encounter.
Physicians also completed a standard Emergency Medical Consultation Record for all

study children.

The investigator interviewed consenting English-speaking parents by telephone 48 hours
after the ED consultation (Appendix C). Parents were given the option to decline this
interview at the time of study enrollment. Interviews in French were conducted by a

trained study nurse.

The investigator also retrospectively reviewed all Emergency Medical Consultation
Records to identify all children diagnosed with AOM during the study period. Data
pertaining to each child’s chief complaint, presenting symptoms, time of presentation,
and physician diagnosis and treatment recommendation were extracted from the
emergency record. No parent information was obtained for this retrospective cohort.

2.3 Study Population

The physician population consisted of staff physicians providing clinical service in the

ED (N=35). Twelve physicians with specialist training in pediatric emergency medicine
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provide clinical service on a full time basis. Twenty-three physicians have training in
other pediatric specialties or family medicine provide clinical service on a part-time
basis. Eight additional pediatric and emergency medicine residents were unable to answer
the questions on the Baseline Physician Questionnaire, so were excluded from study
participation.

The parent population consisted of all English or French speaking parents of children
fulfilling inclusion criteria delineated in Section 2.4 and presenting to the ED during the

study period.

2.4 Inclusion Criteria
2.4.1.Parent Criteria
e Able to read English or French
® Reside in Ottawa/Carlton region
2.4.2.Child Criteria

e aged 3 months to 13 years
e car-related chief complaint; i.e. “I think my child has an ear infection” “‘ear hurts”
and one or more of the following clinical symptoms:

e Fever defined as rectal temperature >38.5 C

® Sudden onset of ear pain (within the previous 24 hours)

® Sudden onset of irritability and/or crying for no apparent reason
¢ Sudden onset of tugging at ear (within the previous 24 hours)

e Upper respiratory infection

* Recent onset awakening from sleep



e Acute feeding disturbance, including vomiting

e Parent suspicion of an ear infection

e Absence of ventilating tubes in middle ear.

These inclusion criteria were generated through review of AOM diagnoses recorded on
Emergency Medical Consultation Records in the months of November 1997 through
Jamuary 1998 and discussions with clinical experts in pediatric emergency medicine and
infectious disease. Registration clerks were asked to record the number of eligible parents
who declined to participate in the study and the reason for refusal on a daily basis.

2.5 Data Collection Procedure

2.3.1. ED Orientation to the Study

Physician Group

All ED physicians were invited to an orientation session presented in conjunction with a
monthly department staff meeting, at which time the investigator briefly described the
aims of the study, the study protocol and specific responsibilities of the physician group.
Following a question period, physicians completed the baseline questionnaire. The
questionnaires were coded, and physicians were assured that their responses would be
kept confidential. Other physicians were informed of the study in person or in writing,
and a copy of the questionnaire was left with them to complete at their convenience. An
information sheet outlining the study objectives and responsibilities of the physician

group was posted on the physician research board.

Registration Clerks and Nursing Staff
Registration clerks (N=6) were initially oriented to the study at a group meeting, and then

reminded on an individual basis. All registration clerks were expected to enroll eligible
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study parents and children as part of their daily responsibilities. The nursing staff was
oriented to the study through nursing staff meetings, communication book notices, and

poster board notices. The nursing staff had no specific study involvement.

An information sheet clearly delineating parent/child inclusion criteria, the enrollment
procedure, and data collection protocol was posted at each registration desk, the triage

desk bulletin board, and the department research board.

2.5.2. Study Monitoring

The investigator collected completed parent and physician questionnaires daily from the
registration clerk office. This ongoing investigator presence fostered an ongoing
departmental awareness and interest in the study. Questions about the study were
addressed as they arose. Study progress was updated on a monthly basis and posted on
the ED research board and in the staff communication book. The investigator presented
monthly progress reports to the nursing staff and registration clerks at their meetings.
Monthly tokens of appreciation (i.e., chocolate, coffee etc.) were presented to the

registration clerks and physician group.
2.6. Study Instruments

Copies of the study questionnaires are in Appendix C. The relationship between the study

objectives and the content of the questionnaires are tabulated in Appendix D.
2.6.1 Parent AOM Questionnaire

2.6.1.1. Questionnaire Development

The Parent AOM Questionnaire was developed for this study to examine:

* Reasons parent presented for medical consultation in the ED
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e Parent appraisal of the meaning of the child’s clinical symptoms

e Parent assessment of their ability to manage the symptoms of their child’s illness

* Types and range of health care strategies attempted by parents prior to medical
consultation

e Parents’ treatment expectations and/or preferences

2.6.1.2. Pilot testing Questionnaire to Assess Feasibility and Content Validity

Twenty mothers of infants and toddlers attending a day care volunteered to complete the
study questionnaire. Most mothers stated that their child had been diagnosed with an ear
infection in the previous year. Following completion of the questionnaire, the mothers
were asked to identify questions that were unclear or difficult to answer. One mother
stated that she failed to see the relevance of the question addressing education level, and
refused to answer it. All the mothers stated that the questionnaire was easy to complete.

The questionnaire was not modified on the basis of pilot testing of this sample.

Critical comments provided by members of the thesis committee were incorporated, and
are reflected in the final version of the questionnaire in Appendix C. The questionnaire
was translated into French, and then independently back-translated into English by two
bilingual pediatric health care providers. The two English versions were judged
comparable. It was anticipated that approximately 10% of the parents enrolled in the

study would prefer to complete the study questionnaire in French.
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2.6.2. Baseline Physician Questionnaire

2.6.2.1. Questionnaire Development

No validated physician questionnaire was available in the literature. Therefore, in order
to identify salient issues around the diagnosis and management of AOM, the investigator
conducted individual qualitative interviews with six pediatric specialists in emergency
medicine (N=1), otolaryngology (N=2), infectious disease (N=1) and family medicine
(N=2). Specific questions addressed in the interviews included:
e How do you diagnose AOM?
e What clinical symptoms raise your index of suspicion of AOM?
e What clinical symptoms must be present for you to make a diagnosis of AOM?
® How much importance do you place on your examination of the middle ear,
relative to other parent or child-reported symptoms?
® Are ear findings necessary? How do you make a diagnosis if you cannot examine
the ear?
e How does a child’s age influence your interpretation of clinical symptoms? And
your treatment decision?
* How does your assessment of a parent influence the treatment recommendations?
e How do you synthesize clinical, physical, child-related factors, and parent factors,
knowledge, your clinical experience etc. when making your treatment
recommendation?
e How do parent preferences for certain treatments influence your treatment

decision?
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This discussion generated a list of historical and clinical examination diagnostic criteria.
The most frequently identified items were ear pain, fever, and the presence of a bulging
tympanic membrane. The physicians commented on the difficulty in making a diagnosis
of AOM, owing to a child’s clinical state (often crying, irritable, won’t allow physical
exam) and the small anatomy as well as the subjective nature of the diagnosis. There was
no consensus regarding the optimal management of AOM among the physicians
interviewed. Some physicians stated that they generally prescribed antibiotics following a
diagnosis of AOM, while others stated that they rarely prescribed antibiotic therapy
therapy. A proportion stated that the child’s age (< or > 2 years) influenced their
prescribing decision, such that they were more likely to treat a younger child with
antibiotics than an older child. However, one physician stated that she was more likely to
treat the older child with antibiotic therapy. Those more likely to treat the younger child
stated that they were less certain about the diagnosis as assessment of the tympanic
membrane is more difficult and the preverbal child cannot indicate what is wrong, and
therefore more likely to err on the side of caution. The physician group also indicated that
parents” treatment expectations played a role in the management decision. If parents
requested antibiot