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Abstract

Objectives: To assess pediatricians’ mumps knowledge and testing practices, to identify
physician and practice characteristics associated with mumps testing practices, and to assess
reporting and outbreak response knowledge and practices.

Study Design: From January—April 2020, we surveyed a nationally representative network of
pediatricians. Descriptive statistics were generated for all items. Chi-square, t-tests, and Poisson
regression were used to compare physician and practice characteristics between respondents who
would rarely or never vs. sometimes or often/always test for mumps in a vaccinated 17-year-old
with parotitis in a non-outbreak setting.

Results: The response rate was 67% (297/444). For knowledge, over half of pediatricians
responded incorrectly or ‘Don’t know’ for six of nine true/false statements about mumps
epidemiology, diagnosis, and prevention; and over half reported they would need additional
guidance on mumps buccal swab testing. For testing practices, 59% of respondents reported they
would sometimes (35%) or often/always (24%) test for mumps in a vaccinated 17-year-old with
parotitis in a non-outbreak setting; older physicians, rural physicians, and physicians from the
Northeast or Midwest were more likely to test for mumps. Thirty-six percent of pediatricians
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reported they would often/always report a patient with suspected mumps to public health
authorities.

Conclusions: Pediatricians report mumps knowledge gaps and practices that do not align with
public health recommendations. These gaps may lead to under-diagnosis and under-reporting

of mumps cases, delaying public health response measures and contributing to ongoing disease
transmission.
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Routine mumps vaccination was first recommended in the US in 1977.1 Responding to
measles outbreaks among children with one dose of measles-containing vaccine, in 1989, the
Advisory Committee on Immunization Practices (ACIP) recommended routine vaccination
with two doses of measles, mumps, and rubella (MMR) vaccine at 12-15 months and 4-6
years of age.2 In 2019, 91% of US children had received =1 dose of MMR by 24 months of
age and 92% of adolescents aged 13-17 years had received two doses of MMR.3: 4

The incidence of mumps in the US decreased from 88/100,000 persons in 1968 to
0.1/100,000 persons from 1993 to 2005.% However, a resurgence of mumps began in 2006
with an outbreak of over 6,500 cases of mumps involving 45 states with the highest
incidence occurring among young adults aged 18-24 years.% 7 Since 2006, the US has

seen numerous mumps outbreaks, many involving young adults living in congregate settings
including colleges or universities.8-14 Children <18 years of age accounted for about one-
third of mumps cases reported 2015-2017 including a significant number of non-outbreak
associated cases.1> Contemporary US mumps epidemiology shows a shift of cases from
unvaccinated children aged <10 years to adolescents and young adults, a loss of seasonality,
and a majority of cases occurring among vaccinated individuals.> 8 @ Possible causes of
mumps resurgence in the US include a median two-dose vaccine effectiveness of 88%,
increased susceptibility among vaccinated individuals due to waning immunity and concern
for antigenic variation between vaccine and circulating wild-type virus strains.16-18

Because most mumps cases occur among vaccinated individuals, clinicians should consider
testing for mumps in vaccinated, un- and under-vaccinated patients. Because mumps is
endemic in the US, a mumps diagnosis should be considered during and outside of identified
outbreaks. The Centers for Disease Control and Prevention (CDC) recommends obtaining a
buccal swab for mumps RT-PCR and, if =3 days after onset of parotitis, serum for mumps
IgM to test for mumps. RT-PCR is more likely to be negative later in disease course and IgM
can be negative among vaccinated patients and when tested before appearance of detectable
antibodies.1® Mumps is a nationally notifiable disease, meaning mumps cases should be
reported to public health authorities.20

Amidst increasing mumps cases and outbreaks, in 2017, ACIP recommended a third dose
of mumps-containing vaccine for individuals who local public health authorities determine
to be at increased risk of infection because of a mumps outbreak.2! We hypothesized that
pediatricians may not be fully aware of current public health mumps guidance. Using a

J Pedliatr. Author manuscript; available in PMC 2023 May 24.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Cataldi et al.

Methods

Page 3

national survey, our objectives were to assess among pediatricians mumps knowledge, and
testing practices, to identify physician and practice characteristics associated with mumps
testing practices, and to assess reporting and outbreak response knowledge and practices.

From January to April 2020, we administered a survey to a national network of pediatricians
who spent =50% of their time practicing primary care. The University of Colorado Denver
human subjects review board approved the study as exempt research not requiring written
informed consent.

Study Population

This survey was designed and conducted in collaboration with CDC as part of the Vaccine
Policy Collaborative Initiative, which designs and executes surveys to assess physician
knowledge, attitudes, and practices about vaccination. We surveyed pediatricians from a
sentinel network recruited to be representative of the American Academy of Pediatrics’
membership.22: 23 Census location was determined based on self-reported zip code matched
with most recent census urban/rural classification.

Survey Design

The survey (Appendix 1) was developed in collaboration with CDC, pretested by a national
advisory panel of pediatricians (n=6), and piloted among a national sample of physicians
(n=26). Based on pediatrician feedback, survey questions were revised for clarity and
response choices revised to better reflect experiences of practicing physicians. Pediatricians
were asked whether they had ever had a patient with confirmed mumps in their practice.
Mumps knowledge was evaluated using a series of true/false questions that included a ‘don’t
know’ response option. To assess how often physicians would test patients for mumps in a
variety of patient scenarios and how frequently they would order different diagnostic tests

to determine the cause of parotitis, four-point Likert scales were used (‘Never’ to ‘Often/
Always’). Physicians were asked whether they would test a patient in the office or send them
elsewhere for a buccal specimen for mumps RT-PCR, whether they would need guidance
for several aspects of testing, and how they would interpret different mumps test results. To
evaluate how often pediatricians would report a suspected or confirmed case of mumps to
public health authorities, four-point Likert scales were used (‘Never’ to ‘Often/Always’). To
assess physician response to a mumps outbreak, a four-point Likert scale to ask how likely
they would be to give a third dose of MMR to different patients (“Very unlikely’ to “Very
likely”). Physician and practice characteristics assessed included physician gender and age;
practice location, size, and type; and practice level of decision-making about vaccines.

Survey Administration

Based on physician preference, the survey was sent via Internet (Qualtrics*M) or mail.

We sent the Internet group an initial email with up to eight e-mail reminders, and sent

the mail group an initial mailing with up to three reminders.2 Non-respondents from the
Internet group were also sent up to three mail surveys. The mail protocol was modeled after
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Dillman’s Tailored design method.24 Participants did not receive incentives or payment for
participation. Respondents were able to skip items in mail and Internet surveys.

Statistical Analysis

Results

Internet and mail responses were combined for analyses because prior work has shown
physician attitudes are similar when obtained by either method.2>27 We compared
respondents to non-respondents using t-tests, Wilcoxon tests, and chi-squared tests, as
appropriate. To assess knowledge and testing practices, we calculated the proportion

of respondents choosing correct responses for true/false items and reporting different

testing practices. Chi-squared and t-tests were used to compare physician and practice
characteristics between respondents who would rarely or never and who would sometimes
or often/always test for mumps in a 17-year-old adolescent with parotitis who is fully
vaccinated in a non-outbreak setting, a scenario in which mumps testing should be
considered. Because logistic regression yields odds ratios that overestimate the effect

when the prevalence of an outcome is large (>10%)28, multivariable Poisson regression

with robust error variance was used to generate risk ratios.29 Exposure variables for
bivariable and multivariable comparisons included available demographic items and whether
a respondent had ever had a patient with confirmed mumps in their practice. To assess
reporting and outbreak response knowledge and practices, we calculated the proportion of
respondents reporting different responses to items about reporting mumps cases and offering
mumps vaccination in outbreak scenarios. Analyses were performed using SAS, version 9.4
(SAS Institute, Cary, North Carolina).

The survey response rate was 67% (297/444). Respondents were more likely than non-
respondents to be from the Midwest or Northeast and less likely to be from the South.
Additional respondent and non-respondent characteristics are presented in Table 1. Twenty-
two percent of physicians reported they had ever had a patient with laboratory-confirmed
mumps in their practice.

Mumps knowledge

More than 60% of pediatricians responded correctly to true/false statements about use of a
third dose of MMR vaccine for at-risk groups during a mumps outbreak, role of serum IgG
in diagnosing mumps, and timing of serum IgM testing to diagnose mumps (Figure 1). Over
half of physicians either responded incorrectly or that they didn’t know regarding statements
that previously vaccinated patients who have acute mumps may not have detectable mumps
IgM (true), the majority of people in the US who get mumps have been vaccinated (true),
and MMR vaccination is effective post-exposure prophylaxis for mumps (false).

Mumps testing practices

When presented with clinical scenarios, physicians reported they would more frequently

test for mumps in unvaccinated patients and in outbreak scenarios (Figure 2 online). Over
two-thirds of pediatricians reported they would often/always test for mumps in a patient
with parotitis plus a mumps complication (meningitis or orchitis) in a non-outbreak scenario.
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Less than one-third of pediatricians reported they would often/always test for mumps in a
patient with a complication of mumps without parotitis in a non-outbreak scenario. In a
non-outbreak scenario, 53% of respondents would never or rarely test for mumps in a fully-
vaccinated 7-year-old with parotitis, and 41% would never or rarely test a fully-vaccinated
17-year-old with parotitis.

To diagnose the cause of parotitis in a patient of any age, 46% of pediatricians would
often/always order serum mumps IgM, 32% would often/always order serum mumps IgG,
and 24% would often/always order a buccal specimen for mumps RT-PCR (Figure 3 online).
Fewer respondents would test for other causes of parotitis (EBV, HIV, influenza, and other
respiratory viruses). Only 2% of respondents would often/always send a urine specimen for
mumps RT-PCR to diagnose the cause of parotitis.

Of 46% of pediatricians who would test a patient for mumps in their clinic, rather than
sending a patient to a lab or specialist, a majority reported they would need additional
guidance: 71% would need guidance on specimen collection, 69% where to send the
specimen, 61% how to order the test, and 53% whether to contact the local health
department.

When presented with four different scenarios for mumps diagnostic test results, more than
20% of physicians reported they did not know how to interpret results for each scenario
(Figure 4). Fifty-three percent of pediatricians reported a positive mumps IgG and negative
mumps IgM would lead them to rule out mumps, but this combination of results can often
be seen in vaccinated patients with mumps infection. Thirty-six percent of pediatricians
reported a negative mumps RT-PCR alone would lead them to rule out mumps, though
RT-PCR results can be negative with improper specimen collection technique or timing.

Physician and practice characteristics associated with mumps testing practices

Bivariable analysis comparing responses to the question ‘How often would you test for
mumps for a 17-year-old adolescent with parotitis who is fully vaccinated in a non-outbreak
setting” by physician and clinic characteristics found mean provider age and region of

the country were associated with reported testing practices (Table 2 online). Multivariable
analysis found older physicians [RR 1.08 (1.02-1.33) per 5 year increase in age], rural
physicians [RR 1.42 (1.12-1.81)], physicians from the Midwest [RR 1.42 (1.07-1.89)] or
Northeast [RR 1.50 (1.15-1.96)], and physicians who had ever had a patient with laboratory-
confirmed mumps in their practice [RR 1.46 (1.21-1.76)] were more likely to indicate they
would sometimes or often/always test for mumps.

Mumps reporting and outbreak response knowledge and practices

Overall, 97% of pediatricians indicated they would often/always report a patient with
laboratory-confirmed mumps to public health authorities; however, only 36% indicated they
would often/always report a patient with suspected mumps based on history and physical
exam.

Pediatrician responses about likelihood of giving a third dose of MMR vaccine in clinical
scenarios related to a mumps outbreak at a local university are presented in Figure 5; 97%
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of respondents indicated they would very likely give a third dose of MMR to a student
who had previously received two doses of MMR and had documentation of being part of
a specified group recommended by the health department to get a third dose; this response
aligns with public health guidance. Twenty-four percent of physicians reported they would
be somewhat/very unlikely to give a third dose of MMR to a student who had previously
received two doses of MMR and is part of a specified group recommended by the health
department to get a third dose and has positive mumps IgG; forgoing a third MMR dose
for patients with positive 1gG in this scenario does not match public health guidance.
Seventy-one percent of respondents indicated they would be somewhat/very likely to give
a third dose of MMR to a student who had previously received two doses of MMR and
requests vaccination but is NOT part of the specified groups recommended by the health
department to get a third dose.

Discussion

In this nationally representative survey, we examined pediatricians’ mumps knowledge and
testing practices, identified physician and practice characteristics associated with mumps
testing practices, and assessed reporting and outbreak response knowledge and practices.
Over half of physicians either responded incorrectly or that they did not know regarding
most of the true/false statements used to assess mumps knowledge. Testing practices

were influenced by vaccination and outbreak status: in a non-outbreak scenario, 53% of
respondents would never or rarely test for mumps in a fully-vaccinated 7-year-old with
parotitis, and 41% would never or rarely test a fully-vaccinated 17-year-old with paraotitis.
Pediatricians’ responses about mumps testing, required public health reporting, and outbreak
response revealed knowledge gaps and discrepancies between reported and recommended
practices, which may lead to under-diagnosis of mumps.

Reported testing practices showed several ways mumps diagnoses may be missed by
pediatricians. Although it is understandable physicians may more often suspect mumps
among under-vaccinated compared to fully-vaccinated children, current epidemiology of
mumps in settings with high mumps vaccination rates shows a majority of cases occur
among fully-vaccinated people.> 2130 From 2015 to 2017, just over 20% of reported
mumps cases in the US were among fully-vaccinated children <18 years old.® Pediatricians
also reported they would more frequently test for mumps in outbreak compared to non-
outbreak scenarios. However, from 2010-2015, 58% of reported mumps cases were not
part of large outbreaks (=20 cases).8 Mumps is endemic in the US with cases reported in
almost every state in recent years, so clinicians should consider mumps even in absence

of a known outbreak.3! Failure to suspect and test for mumps in a patient with compatible
symptoms may contribute to under-diagnosis and delayed identification of new outbreaks if
sporadic cases are not identified and reported. Public health communication and educational
resources should emphasize this need for increased vigilance for mumps beyond identified
outbreaks.

Physicians’ reported practices for laboratory test ordering and interpretation also revealed
missed opportunities for diagnosing mumps. Mumps is one of many causes of parotitis and
although there is no treatment for mumps, diagnosing mumps is crucial for public health
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response.18: 32 Both buccal swab for RT-PCR, which is more likely to be positive within
three days of parotitis onset, and serum IgM, which is more likely to be positive after
three days, are recommended tests for diagnosing mumps in patients with parotitis.19 33
Most pediatricians (53%) reported receiving a negative mumps RT-PCR alone would lead
them to rule out mumps and 22% reported they didn’t know how to interpret the results.
Buccal swab for mumps RT-PCR may be negative in patients who are infected due to
inadequate specimen collection or if the specimen is obtained later in the disease course,
thus a negative buccal swab RT-PCR alone does not rule out mumps in a patient with
compatible symptoms.? 33 When clinicians suspect mumps, cases may still go undiagnosed
if they do not send appropriate testing or are unsure how to interpret results.3* In addition
to providing information about epidemiology, provider support tools should include clear
guidance about recommended laboratory testing, specimen collection technique,3% 36 and
test interpretation.

Early identification and reporting of mumps cases is key to outbreak detection and response
and requires partnership between clinicians and public health agencies. While nearly all
pediatricians (97%) stated they would often/almost always report a laboratory-confirmed
mumps case to public health, only 36% said the same for a suspected mumps case based on
history and physical exam. Mumps is a nationally notifiable disease and all suspected and
laboratory-confirmed cases should be reported to public health authorities.2? Not reporting
suspected mumps cases may lead to underestimation of mumps activity or delayed outbreak
identification.34 37 A third dose of MMR is recommended for individuals who have
previously received two doses of mumps-containing vaccine and are identified by public
health authorities as being part of a population or group at increased risk of acquiring
mumps due to an outbreak.2! Pediatricians’ responses about giving a third dose of MMR in
hypothetical patient scenarios highlighted another disconnect between clinical practice and
public health recommendations and a need for improved partnership and communication.

When presented with a patient scenario that would warrant consideration of mumps but
might require a higher degree of clinician vigilance for the diagnosis (a fully vaccinated
17-year-old with parotitis in a non-outbreak scenario), older physicians, rural physicians,
and physicians from the Midwest or Northeast more often reported they would sometimes
or often/always test for mumps. Older pediatricians may be more likely to test for mumps
because they have more clinical experience before mumps incidence was greatly reduced by
two-dose MMR vaccination. The evolution of mumps epidemiology may also have impacted
the testing practice of pediatricians. Prior to widespread vaccination with two doses of
MMR, mumps was most frequently seen in school-aged children and was clearly endemic
with a seasonal pattern of activity.® Frequent mumps outbreaks in more recent years most
often involved young adults and were often well-publicized.>: & 21 These outbreaks may
have more strongly impacted practice patterns of younger physicians, leaving them with the
impression that mumps is no longer a predominantly pediatric disease and occurs mostly in
association with outbreaks. Regional differences in testing practices may reflect the impact
of local experiences with large mumps outbreaks, although mumps cases have been reported
in almost all states in recent years.6-8. 10. 13, 14, 38-40
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This study has several limitations. Respondents may have differed from non-respondents
in their mumps knowledge and practices. Respondents may not be fully representative of
all pediatricians, although network physicians have been shown to be similar to physicians
sampled randomly from the American Medical Association (AMA) Physician Masterfile
with regard to practice characteristics, demographics, and attitudes about vaccination.2
Having proportionally fewer respondents from the South limits conclusions about the
knowledge and practices of pediatricians in that region and may have biased overall results
by having less representation of clinical and epidemiologic conditions in the South. We
measured knowledge and practices by self-report, but actual pediatrician behavior was

not assessed. External validity of this survey is limited because we did not include other
physicians who care for children, adolescents, and young adults with mumps. Family and
internal medicine clinicians may be less likely to test for mumps if they view mumps as

a childhood disease or more likely to test if they have knowledge or experience related

to outbreaks in young adults. Dedicated research to understand mumps knowledge and
practices among non-pediatrician clinicians can help inform communication efforts that
serve all clinicians caring for children and adolescents.

Pediatricians report knowledge gaps related to mumps, testing, and prevention, and practices
that did not align with CDC recommendations for disease reporting and administration of a
third dose of MMR if recommended by public health authorities during mumps outbreaks.
These gaps in mumps knowledge and practices may lead to under-diagnosis and under-
reporting of mumps cases, which hampers mumps outbreak recognition and control by
public health authorities. Resources for pediatricians should emphasize epidemiologic and
testing information needed to suspect, test for, and accurately diagnose and report mumps.
Successful mumps control efforts also require strengthening communication and cooperation
between pediatricians and public health authorities.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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m Correct OlIncorrect ODon't Know

loo13% |

During a mumps outbreak, a third dose of MMR vaccine may be
recommended for groups of people determined to be at increased risk of
acquiring mumps (True)

Serum IgG antibody is useful for diagnosis of active mumps infection
(False)

In previously vaccinated patients with acute mumps infection, collecting
serum 3-10 days after parotitis onset may improve the ability to detect
mumps IgM (True)

Previously vaccinated patients with acute mumps infection may not have
detectable mumps IgM antibody (True)

% 34% |

42% |

To optimize buccal specimen RT-PCR testing for mumps, the parotid
gland should be massaged for 30 seconds before obtaining the sample
(True)

The majority of people in the United States who get mumps have been
fully vaccinated (True)

60% |

| 25% ]

MMR vaccination is effective for mumps post-exposure prophylaxis
(False)

36% I

During an outbreak, close contacts of patients with mumps should be
tested for mumps IgG antibodies to check for evidence of immunity
(True)

39% |

Antibody titers decline to near baseline levels within 1 year after a third

: 16% | 1% |
dose of MMR vaccine (True)

0% 20% 40% 60% 80% 100%

Figure 1:
Pediatrician knowledge about mumps as measured by responses to true/false statements

(n=297)

Percentages may not add up to 100% due to rounding; MMR=measles, mumps, rubella
vaccine; IgG=immunoglobulin G; IgM=immunoglobulin M; RT-PCR=reverse transcription
polymerase chain reaction
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A male patient with orchitis
who has parotitis

A 17-year-old adolescent with
parotitis who is NOT fully
vaccinated

A 7-year-old child with
parotitis who is NOT fully
vaccinated

A patient with meningitis

who has parotitis

A male patient with orchitis
who does NOT have parotitis

A 17-year-old adolescent with
parotitis who is fully vaccinated

A 7-year-old child with
parotitis who is fully

vaccinated

A patient with meningitis who
does NOT have parotitis

Figure 2 online:

Pediatrician mumps testing practices for different clinical scenarios (n=297)
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m Often/Always O Sometimes ORarely ONever
Non-outbreak scenario 81% M
Outbreak scenario 94% ol %
Non-outbreak 72% 22% 6%l
Outbreak 89% ﬂ %o
Non-outbreak 69% 23% [7% ”%
Outbreak 88% [10% [2Po
1%
Non-outbreak 69% 22% [ 8% 1]
Outbreak 86% E 0)
1%
Non-outbreak 28% 44% [ 23% [6%]
Outbreak 77% ﬂ %
Non-outbreak 24% 35% 27% [ 14% |
Outbreak 58% 29% [-10% 12ps
Non-outbreak 16% 31% 32% | 21% |
Outbreak 48% 34% [13% - 15%)|
Non-outbreak PX/012% | 46% [ 39% |
outreak [ N 34% I 24% [ 13% |
0% 20% 40% 60% 80% 100%

Percentages may not add up to 100% due to rounding. Parotitis, meningitis, and orchitis are
each symptoms of mumps and may be indications for testing for mumps among vaccinated
and unvaccinated patients in outbreak and non-outbreak scenarios.
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Serum for mumps IgM*

Serum for mumps IgG

Buccal specimen for mumps RT-PCR*

Serum for EBV test

Respiratory specimen for respiratory viral
test

Respiratory specimen for influenza test

Serum for HIV test

Urine specimen for mumps RT-PCR

Figure 3 online:
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m Often/Always O Sometime B Rarely ONever

34% | 15%  [5%)
| 21% [ 17% |
24% I 27% |
| 30% [ 18% |
| 36% |
| 37% |
] 29% |
59% |
0% 20% 40% 60% 80% 100%

Pediatricians’ testing practices to diagnose the cause of parotitis (n=297)

Percentages may not add up to 100% due to rounding; IgM=immunoglobulin

M, IgG=immunoglobulin G, EBV=Epstein-Barr Virus, RT-PCR=reverse transcription
polymerase chain reaction. *The Centers for Disease Control and Prevention recommend
sending both serum for mumps IgM and a buccal specimen for RT-PCR to test for mumps in
patients with compatible clinical features.
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® Rule out mumps O Not rule out mumps

A positive mumps IgG and negative mumps IgM would
lead you to:

A negative mumps RT-PCR alone would lead you to:

A negative mumps IgM only would lead you to:

A positive mumps IgG and positive mumps IgM would
lead you to:

Figure 4:

ODon’t know how to interpret the results / Would need to look up

Page 15

TT—

25% 2% ]
C—
T N
1%
77% | 2% |
0% 20% 40% 60% 80% 100%

Interpretation of laboratory test results to diagnose mumps in a patient with parotitis (n=297)
Percentages may not add up to 100% due to rounding; RT-PCR=reverse transcription
polymerase chain reaction, IgM=immunoglobulin M, IgG=immunoglobulin G. None of the
laboratory test results presented are sufficient to rule out mumps in a patient with parotitis.

Positive mumps 1gG with negative IgM can occur in previously vaccinated patients infected
with mumps. Negative mumps RT-PCR in an infected individual can occur if specimen
collection technique or timing is not optimal. Negative mumps IgM can be seen in an

infected individual if specimen collected before the appearance of detectable antibodies.
Positive mumps 1gG with positive IgM suggest recent mumps infection.
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A student who has documentation of being part of a
specified group recommended by the health
department to get a third dose*

A student who self-reports being part of a specified
group recommended by the health department to
get a third dose*

A student who has positive IgG titers that is part of
a specified group recommended by the health
department to get a third dose*

ANY student who asks to receive a dose,
regardless of whether the health department has
or has not recommended a third dose

A student who asks to receive a dose but is NOT

part of the specified groups recommended by the
health department to get a third dose

ANY student who has positive IgG titers

Figure5:
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B Very likely @ Somewhat likely @ Somewhat unlikely O Very unlikely

01%

51% 25% | 14% |1o%

43% 26% | s% | 14w |

41% 30% | 2% |10%

19% | 40% ] 30%

A

0% 20% 40% 60% 80% 100%

Likelihood that physicians would give a third dose of MMR vaccine to a previously
vaccinated student in different mumps outbreak scenarios (n=297)

Percentages may not add up to 100% due to rounding; lgG=immunoglobulin G. *The
Centers for Disease Control and Prevention recommends a third dose of MMR vaccine be
given to persons previously vaccinated with two doses who are identified by public health
authorities as being part of a group at increased risk for acquiring mumps because of an
outbreak regardless of mumps IgG.
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Pediatrician and clinic characteristics of survey respondents and non-respondents (n=444)

Non-respondents | Respondents
Characteristic Category (N=147) (N=297) P-value (chi-square test)
Provider gender Female 69% (101) 63% (188) 0.26
Practice setting Hospital or Clinic 18% (27) 16% (47) 0.77
HMO 4% (6) 4% (11)
Private practice 78% (114) 80% (239)
Census Location Rural 1% (1) 1% (3) 082%
Urban-Non-Inner city 44% (64) 46% (138)
Urban-Inner city 56% (82) 53% (156)
Region of Country Midwest 18% (27) 23% (69) 0.02
Northeast 14% (21) 24% (70)
South 46% (68) 33% (99)
West 21% (31) 20% (59)
Decision-making about vaccines Independent 68% (99) 71% (204) 0.58
Larger System Level 32% (46) 29% (84)
Age of provider in years [mean (SD)] 52.3 (10.6) 54.1 (10.5) 0.08
Number of providers in practice [median (IQR)] 5.0 (4.0-10.0) 6.0 (3.0-9.0) 0.64"

*
Fischer’s exact test,

N
Wilcoxon test
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Pediatrician and clinic characteristics associated with testing for mumps in a vaccinated adolescent with
parotitis in a non-outbreak setting

How often would you test for mumps
for a 17-year-old with parotitiswho
isfully vaccinated in a non-outbreak

years

setting?
Sometimes/ Often /
Rar(illxilNe;t;.ver Always Bivariable Multivariable RR Multivariable
Variable Category - (N=168) P-value (95% CI) P-value
Practice setting | Univ/Hosp/ 14% (16) 17% (29) 1.27 (0.97-1.67)
9| Public/Other 200207
HMO 4% (5) 4% (6) 0.71 1.01 (0.58-1.76) 0.27
Private practice 82% (95) 79% (133) Ref.
Self-Reported
L ocati Og Rural 7% (8) 13% (21) 1.42 (1.12-1.81)
rban-Non- 80% (93) 73% (123) 0.27 Ref. 0.047
nner
Urban-Inner 13% (15) 14% (24) 0.99 (0.73-1.35)
Region of :
c Oﬂmry Midwest 20% (23) 26% (43) 1.42 (1.07-1.89)
Northeast 17% (20) 29% (48) 0.02 1.50 (1.15-1.96) 0.02
South 42% (49) 26% (44) Ref.
West 21% (24) 20% (33) 1.27 (0.92-1.75)
Decision-
making Independent 72% (82) 70% (114) Ref.
0.78 0.86
Larger System 28% (32) 30% (48) 0.98 (0.78-1.23)
Level
Proportion of
patents insured
by Medicaid or 0-49% 72% (78) 69% (114) Ref.
your state’s 0.61 0.62
CHIP
>=50% 28% (31) 31% (52) 0.95 (0.76-1.18)
Have you ever
had a patient
with laboratory-
) Yes 9% (10) 32% (54) 1.46 (1.21-1.76)
confirmed <0.001 0.0003
mumps in your
practice?
No 91% (105) 68% (113) Ref.
Mean (sd) age 1.08 (1.02-1.13) per
of provider in 51.7 (10.5) 56.0 (10.2) <0.001 5 year increase in 0.004

age
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