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Abstract

Surveyed caregivers of children in Denver, Colorado, with acute otitis media (AOM) preferred immediate antibiotics over delayed antibiotics
or observation. Overall, 77% stated that they would immediately fill a prescription written as delayed. In contrast, 86% of caregivers favored
whichever duration was recommended by the provider or the shortest duration necessary.

(Received 9 August 2021; accepted 11 November 2021)

Acute otitis media (AOM) is the most cited indication for antibi-
otics in children.1 Even though up to 81% of AOM episodes will
resolve without antibiotic treatment, 95% of children with AOM
are prescribed an antibiotic and most children 2 years and older
are prescribed antibiotics for longer than recommended
durations.2,3

Several strategies have been proposed to reduce unnecessary
antibiotic use including observation, delayed prescribing, and pre-
scribing shorter durations of antibiotics.1 In clinical trials, obser-
vation and delayed prescribing reduced antibiotic utilization and
had similar parent satisfaction compared to immediate prescrib-
ing.4 However, these strategies are rarely employed in clinical prac-
tice.3,5,6 Furthermore, though caregiver satisfaction is a cited as a
key driver of prescribing,7 caregiver preferences for management
of AOM are poorly understood. We evaluated caregivers’ under-
standing of AOM and antibiotic-associated risks, preferences for
management, and behavior if prescribed a delayed antibiotic.

Methods

This study was conducted at Denver Health (DHHA) in Denver,
Colorado, from September to November 2020. DHHA is a large,
diverse, federally qualified health center system. Caregivers,
including parents or primary medical decision makers (eg, grand-
parents) of children aged 6months to 12 years who had a diagnosis
of AOM in the prior 2 years, who had a documented phone num-
ber and spoke English or Spanish were included.

A descriptive survey was developed that assessed caregiver
knowledge, attitudes, and beliefs regarding AOM across 4
domains: factors associated with risk of AOM, potential harms
associated with antibiotics, preferences for management, and pre-
dictive behavior with delayed prescribing (Supplementary
Material). The survey was reviewed by a community advisory panel
and 7 caregivers from diverse backgrounds prior to distribution.
The final survey was developed in REDCap and was sent to eligible
caregivers via text message. The survey remained open for 45 days
and up to 3 reminders were sent to nonresponders. Descriptive sta-
tistics and weighted averages for relevant questions were
computed.

TheDHHAQuality Improvement Committee, which is author-
ized by the Colorado Multiple Institutional Review Board at the
University of Colorado–Denver, reviewed the project and deter-
mined that it was not human subjects research because it was part
of a quality improvement project.

Results

The survey was sent to 2,447 eligible caregivers and 101 completed
it (response rate, 4.1%) Similar to nonrespondents, respondents
were largely female (n= 75, 91%), Hispanic/Latinx (n= 58,
71%), and had public insurance or were self-payers (n= 53,
65%) (Supplementary Material).

Understanding of risk factors

More than half of caregivers knew that smoke exposure (second-
hand, n = 58, 58%; residue, n= 54, 54%) or sleeping with a bottle
(n= 56, 56%) increased the risk of AOM. More caregivers under-
stood that breastfeeding (n= 69, 69%), receiving the influenza vac-
cine (n= 67, 67%) and regular childhood vaccines (n= 61, 61%)
reduced the risk of AOM (Table 1).
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Perception of AOM complications and antibiotics

Most caregivers (n= 70, 84%) were moderately or very concerned
that if their child was not treated with antibiotics the infection would
not go away, the child would be in pain for longer (n= 72, 87%),
develop hearing loss (n= 73, 88%), or have permanent damage to
the ear (n= 73, 88%). In contrast, caregivers were more likely to
be moderately or very concerned about risk of future infections that
are more difficult to treat (n= 56, 66%) or allergic reaction (n= 51,
59%) than side effects (n= 40, 47%) associated with antibiotics.

Preferences for AOM Management

Caregivers were more likely to be moderately or very satisfied with
an immediate antibiotic (n= 73, 82%) than a delayed antibiotic pre-
scription (n= 62, 69%). More than half of caregivers stated they
would be very unsatisfied or only a little bit satisfiedwith observation
with in-person (n= 57, 64%) or phone follow up (n= 52, 58%) if
needed. Most caregivers 66 (77%) indicated they would fill a delayed
antibiotic prescription immediately; 47 (55%) would fill and give the
antibiotic immediately and 19 (22%) would fill the antibiotic but

only give it if needed. Caregivers did not have strong preferences
for duration of therapy. In total, 62 (70%) would prefer whatever
length was recommended by the doctor and 14 (16%) wanted the
shortest duration needed to treat the infection. More than 90% of
caregivers felt a pain management plan was important (Table 2).

Discussion

Similar to prior studies, caregivers were highly concerned about
potential complications and pain fromuntreated or delayed treatment
and had misconceptions about the need for antibiotics.8,9 In contrast,
caregivers were less concerned about risks associated with antibiotics.
Caregivers expressed strong preferences for immediate antibiotics and
most caregivers stated they would immediately fill prescriptions writ-
ten as delayed. Conversely, caregivers did not have a strong preference
for antibiotic duration; most wanted whichever length was recom-
mended by their provider. Parental pressure is often cited as a key
driver of antibiotic prescribing,7 and education for caregivers on
the risks and benefits of antibiotic treatment for AOM is likely needed
to reduce misconceptions and curtail prescribing.

Table 1. Caregiver Understanding of Ear Infections and Perceived Complication Risks Associated With Treating and Not Treating With Antibioticsa

Survey Question
Reduces the
Risk a Lot

Reduces the
Risk a Little

Does Not
Change the

Risk
Increases the
Risk a Little

Increases the
Risk a Lot

How much do you think the following factors change your child’s risk of
developing an ear infection?

Exposure to secondhand smoke (n=101) 13 (13) 6 (6) 24 (24) 23 (23) 35 (35)

Exposure to smoke residue on clothing or hair (n=100) 12 (12) 7 (7) 27 (27) 30 (30) 24 (24)

Sleeping with a bottle at night (n=100) 8 (8) 5 (5) 31 (31) 24 (24) 32 (32)

Receiving standard vaccines recommended for children
under age 2 (n=100)

48 (48) 13 (13) 34 (34) 4 (4) 1 (1)

Receiving an annual influenza vaccine (n=100) 53 (53) 14 (14) 30 (30) 2 (2) 1 (1)

Breastfeeding before child is one year old (n=101) 58 (57) 12 (12) 29 (29) 2 (2) 0 (0)

Not
Concerned

(1)
A Little Bit

Concerned (2)
Moderately

Concerned (3)
Very

Concerned (4)

Weighted
Score

(Max=4)

If your child’s ear infection is not treated with an antibiotic, how
concerned are you that any of the following might occur?

The ear infection will not go away (n=83) 5 (6) 8 (10) 11 (13) 59 (71) 3.5

My child will be in pain for longer (n=83) 5 (6) 6 (7) 13 (16) 59 (71) 3.5

The ear infection will get worse (n=83) 5 (6) 2 (2) 11 (13) 65 (78) 3.6

The ear infection may cause hearing loss (n=83) 6 (7) 4 (5) 9 (11) 64 (77) 3.6

The ear infection may cause permanent damage to the
ear (n=83)

6 (7) 4 (5) 9 (11) 64(77) 3.6

My child will miss several days of school or daycare
(n=83)

16 (19) 9 (11) 19 (23) 39 (47) 3.0

I will miss several days of work, school, or other
engagements (n=82)

24 (29) 11 (13) 17 (21) 30 (37) 2.6

If your child takes an antibiotic for an ear infection, how concerned are
you that any of the following might occur?

A side effect of the antibiotic (like diarrhea or rash)
(n=85)

16 (19) 29 (34) 24 (28) 16 (19) 2.5

An allergic reaction to the antibiotic (n=86) 15 (17) 20 (23) 20 (23) 31 (36) 2.8

Future ear infections that will be more difficult to treat
(n=85)

14 (16) 15 (18) 13 (15) 43 (51) 3.0

aAll results are represented as no. (%) unless otherwise noted.
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In contrast to prior clinical trials, caregivers in a community
health center environment had low satisfaction with observation
and delayed prescribing and were very likely to immediately fill pre-
scriptions written as delayed. Pragmatic studies that broadly exam-
ine antibiotic use and satisfaction with observation or delayed
prescribing in typical clinical practice environments are needed.
Similarly, we previously reported that providers were less likely to
use delayed prescribing or observation than immediate prescribing.3

Further studies are warranted to assure that national approaches to
AOM management and antibiotic stewardship align with the needs
of caregivers and willingness of providers to follow them.

Comparatively, caregivers did not have strong preferences for
duration of therapy. We previously found that providers preferred
to prescribe the shortest duration of antibiotics needed.3 Shorter
durations of antibiotics have been shown to be equally effective
for most children aged≥2 years with AOM and are associated with
reduced adverse drug events.10 Thus, prescribing a shorter dura-
tion of antibiotics for children aged ≥2 years is likely to substan-
tially reduce overall antibiotic exposure in a way that is acceptable
to caregivers and providers.

The strengths of this evaluation include responses from a
diverse population in a community-based health system. This

Table 2. Caregiver Preferences for Management of Acute Otitis Mediaa

Survey Question

Very
Unsatisfied

(1)

A Little Bit
Satisfied

(2)
Moderately Satisfied

(3)
Very Satisfied

(4)
Weighted Score

(Max=4)

How satisfied or dissatisfied would
you be with each of the following
treatment options for an ear
infection?

Prescribed an antibiotic to be taken
right away (n=89)

10 (11) 6 (7) 16 (18) 57 (64) 3.3

Prescribed an antibiotic to take only
if your child feels worse or does not
improve within 72 hours (n=89)

17 (19) 10 (11) 20 (22) 42 (47) 3.0

Pain management without an
antibiotic and a plan to follow up
with the doctor over the phone if
your child feels worse or does not
improve within 72 hours (n=89)

35 (39) 22 (25) 16 (18) 16 (18) 2.1

Pain management without an
antibiotic and a plan to follow up
with the doctor in the clinic if your
child feels worse or does not
improve within 72 hours (n=89)

34 (38) 18 (20) 19 (21) 18 (20) 2.2

Not
Important

(1)
A Little Bit

Important (2) Moderately Important (3) Very Important (4)
Weighted Score

(Max=4)

How important is it to you to have
a method of pain control, like
ibuprofen (Motrin/Advil) or
acetaminophen (Tylenol), included
in the treatment plan for your
child’s ear infection? (n=89)

3 (3) 5 (6) 18 (20) 63 (71) 3.6

5 days 7 days 10 days

Whichever Length is
Recommended by the

Doctor

The Shortest Course
Needed to Treat the Ear

Infection

If your child is prescribed an
antibiotic for an ear infection,
which antibiotic length would you
be satisfied with? (Check all that
apply, n=89)

10 (11) 18 (20) 10 (11) 62 (70) 14 (16)

Fill the Antibiotic
Prescription and

Start the
Antibiotic

Prescription Right
Away

Fill the Antibiotic
Prescription Right Away,
but Only Start It If Your
Child Worsens or Doesn’t
Improve Within 72 Hours

Only Fill and Start the
Antibiotic Prescription If
Your Child Worsens or
Doesn’t Improve Within

72 Hours

Not Fill the Antibiotic
Prescription or Give It to
My Child Even If They

Worsen or Don’t Improve
Within 72 Hours

If your doctor provides a prescription for an
antibiotic to take only if your child feels worse or
doesn’t improve within 72 hours, which would
you be most likely to do? (n=85)

47 (55) 19 (22) 14 (16) 4 (6)

aAll results are represented as no. (%) unless otherwise noted.
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evaluation also has limitations. Because this was a single-center
project, the data are not generalizable to other organizations and
evaluation of patients from diverse settings is warranted.
Selection bias likely influenced the results; respondents were
more likely to identify as a race other than White or Black
and were more likely to have commercial insurance than non-
respondents. In addition, the response rate was low and care-
givers who felt strongly about AOM management may have
been more likely to respond to the survey. The low response rate
may be attributed to the characteristics of our diverse patient
population including technology barriers, recruitment using
text messages, concerns about being identified, literacy barriers,
mistrust of the medical establishment, or lack of an incentive to
respond.

In conclusion, careful evaluations of caregivers’ preferences for
management and providers’ willingness to adopt recommenda-
tions across diverse practice settings and populations are needed
to guide AOM management and antibiotic stewardship recom-
mendations. In particular, studies to better understand antibiotic
utilization and satisfaction with observation and delayed prescrib-
ing in typical clinical practice would be beneficial. In the interim,
optimizing the duration of antibiotics prescribed is likely to be a
pragmatic mechanism to reduce antibiotic use in a way that is
aligned with caregiver preferences.
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