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Mumps–It’s Back!
Jo Hanna Friend D’Epiro, PA-C, MPH

Although overshadowed in the headlines by a sharp increase in measles cases, mumps 
too is making a comeback, with outbreaks throughout 2014 and early 2015. Many of 

today’s clinicians have never seen a case of mumps, let alone experienced an outbreak. 
Here’s what to look for and what to do if mumps makes its appearance in your practice. 

In 2014, 1,151 cases of mumps were reported in the United 
States.1 By contrast, the typical annual rate has been in the 
low hundreds since 1989, when the CDC recommended a 
two-dose measles-mumps-rubella (MMR) vaccination reg

imen.1,2 
Yet mumps has resurged in the past decade, with large out-

breaks in 2006 (6,584 cases) and 2009-2010 (4,603 cases).3 Mumps 
outbreaks tend to occur among vaccinated young adults, such as 
college students, sports players, and campers, who live in close 
quarters.4 

The 2014 outbreak centered around the Ohio State University 
campus in Columbus.5 That outbreak was declared over in Octo-
ber, with a total of 484 cases—more than in the entire US in 2013.1 
In late 2014, at least 20 players and two officials in the National 
Hockey League became infected with mumps.6 More recently, 
Idaho announced that a 21-case outbreak that began at the Uni-
versity of Idaho’s Moscow campus had spread to Washington, 
with two additional cases reported there.7 What is responsible for 
these outbreaks, and what can the primary care clinician do to 
prevent or mitigate them?  

EPIDEMIOLOGY
The mumps virus is part of the Rubulavirus genus of the Para-
myxoviridae family. It affects the central nervous system (CNS) 
and glands—most commonly, the parotids. Uniquely human, 
mumps virus is found in saliva, cerebrospinal fluid, blood, breast 
milk, infected tissues, and urine.8,9 It is transmitted through con-
tact with respiratory secretions and/or saliva, direct contact, or 
through fomites (eg, bedding, doorknobs).10

Before development of an effective vaccine, mumps was a uni-
versal childhood disease in the US; by age 14, most children had 
been infected.11 In the absence of widespread vaccination, mumps 
epidemics will occur every three to five years—as they still do in 
parts of the world without effective vaccination programs.12 
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As a result of widespread vaccina-
tion in the US, mumps incidence de-
clined from 152,209 cases in 1967 to 
2,982 cases in 1985 (see “Mumps and 
the MMR Vaccine,” page 26). Cases 
were reduced even further when ad-
ministration of a second MMR dose 
was introduced in 1990.13 By 2000, the 
Healthy People 2010 goal was to elimi-
nate mumps altogether.14 

PATIENT PRESENTATION
Parotitis is the classic (but not uni-
versal) physical exam finding in 
mumps. Parotid gland inflammation 
causes generalized swelling anterior 
to the ear and inferior to the mastoid 
process, with jaw angle obliteration 
(see Figure 1).9 If only one parotid 
gland is involved, the patient’s face 
appears asymmetric. Other signifi-
cant exam findings may include fe-
ver and erythematous swelling of the 
Stensen (parotid) duct.10 

Nonspecific symptoms—including 
respiratory symptoms, myalgia, an-
orexia, malaise, headache, and low-
grade fever—may occur in more than 
50% of cases.8 CNS involvement may cause nuchal 
rigidity (stiff neck). In postpubertal males, testicular 
swelling and/or induration, pain, tenderness, and 
enlarged inguinal lymph nodes may be present.

Mumps can be challenging to diagnose based on 
clinical presentation alone; for example, parotitis 
occurs in only 30% to 40% of cases.8 Other viruses, 
such as parainfluenza virus 1 and 3, coxsackievirus, 
adenovirus, influenza A, cytomegalovirus, and HIV, 
can also cause swelling of the parotid glands, but 
mumps is the only virus known to cause parotitis 
on an epidemic scale.4 Furthermore, up to 20% of 
cases may be asymptomatic.8,11 Because mumps is 
highly contagious, a history of exposure to an af-
fected individual is a compelling factor in making 
the diagnosis. 

The incubation period for mumps is 12 to 25 days, 
with parotitis usually developing 16 to 18 days after 
exposure.4 This relatively lengthy incubation period 
increases the likelihood of viral spread. The virus is 
contagious from three days prior to symptom onset 
to day 4 of active disease.8 To prevent disease trans-
mission, it is recommended that individuals remain 

isolated from others until five days after the onset of 
salivary gland swelling.4

LABORATORY CONFIRMATION
The CDC recommends determination of any one of 
the following to help confirm the diagnosis of acute 
mumps infection.

• Presence of serum mumps IgM antibodies
• �Significant rise in IgG antibody titer between the 

acute and convalescent-phase serum specimens
• IgG seroconversion
• Positive mumps virus culture
• �Detection of virus by real-time reverse transcrip-

tase polymerase chain reaction (RT-PCR)4 

Antibody testing
At the initial visit, a serum specimen should be ob-
tained to test for mumps IgM antibodies.4 The CDC 
recommends enzyme immunoassay (EIA) testing for 
IgM antibodies to confirm acute mumps infection.4 

IgM antibodies are detectable five days after onset 
of symptoms and, after reaching a maximum level, 
remain elevated for several weeks. If the initial IgM 
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FIGURE 1
The Major Salivary Glands

The three pairs of major salivary glands are the parotid (at right),  
the submandibular (center), and the sublingual (left). The 
characteristic swelling of mumps most often involves the  
parotids but occasionally, the other glands are affected as well. 
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test is negative, the test can be repeated in five to 
seven days.4

Either EIA or immunofluorescence antibody as-
say (IFA) testing for mumps IgG antibodies should 
be performed on both acute- and convalescent-
phase serum samples. Laboratory confirmation re-
quires a fourfold rise in the antibody titer using a 
quantitative assay4 or seroconversion from negative 
to positive.

Virus detection
If possible, mumps virus samples should be ob-
tained no more than three to eight days after symp-
tom onset because delay may result in a low viral 
yield.4 The best viral samples are obtained via pa-
rotid duct swabs (see Figure 2). Before swabbing 
the buccal cavity, the parotid gland should be mas-
saged for 30 seconds to ensure that the specimen 
contains gland secretions.4 

Mumps and the MMR Vaccine
Developed in 1948 and discontinued in the mid-1970s, 
the first mumps vaccine incorporated inactivated virus 
but failed to confer long-term immunity.8 In 1963, 
microbiologist Dr. Maurice Hilleman swabbed his 
mumps-infected child’s throat; from that specimen, he 
developed a mumps vaccine that was introduced in 1967. 
Today the Jeryl Lynn strain, named for his daughter, is 
still in use worldwide.4,29 The vaccine’s live attenuated 
virus produces a subclinical noncommunicable infection 
with few side effects.11 Seroconversion occurs four to 
five weeks after vaccination.30

The MMR vaccine first became available in 1971.31 In 
1977,11 the CDC’s Advisory Committee on Immunization 
Practice (ACIP) recommended routine mumps 
vaccination, and in 1989, it called for the administration 
of two doses, preferably in the form of the MMR, in 
order to achieve immunity to all three diseases.2 The 
ACIP recommends that the first dose of MMR be given 
between the ages of 12 and 15 months, with a second 
dose administered between ages 4 and 6, before the 
child enters school.11 

A measles-mumps-rubella-varicella (MMRV) vaccine 
has been available since 2005. However, its use is 
limited to children ages 12 months to 12 years only.11

High-risk groups
Three groups for whom two doses of MMR or other 
evidence of mumps immunity are particularly imperative 
are students at post–high school institutions, health 
care workers (HCW), and international travelers.11 
 Post–high-school students. Students who have 
completed the two-dose MMR series need no additional 
dose before entering post-secondary institutions.
 Health care workers. All HCW should be fully 
immunized with two MMR vaccinations or have 
presumptive evidence of mumps immunity.25 
   International travelers. Because mumps is endemic in 
many countries, those planning to travel abroad should 
be assessed for evidence of mumps immunity. Traveling 
infants ages 6 to 11 months should receive one dose 
of MMR and will still need two additional doses after 

their first birthdays. Children older than 12 months 
should receive two doses of MMR, separated by at least 
28 days. Adolescents and adults without presumptive 
evidence of mumps immunity should be vaccinated.32 

MMR and autism: A sham connection
On February 28, 1998, a study of 12 children by 
Andrew Wakefield and a dozen co-authors, published 
in The Lancet, suggested a possible link between MMR 
vaccination and autism.33 

Its findings have never been duplicated, and 10 of the 
study’s co-authors later retracted the article’s suggestion 
of a potential link.34 A subsequent investigation by 
reporter Brian Deer of The Sunday Times of London 
discovered that funding for Wakefield’s study was 
provided by lawyers seeking the creation of “evidence” 
to use against vaccine manufacturers and that much of 
the data were, in fact, faked.35 

The article was formally retracted by The Lancet 
on February 6, 2010.36 Wakefield was found guilty 
of “serious professional misconduct” and his medical 
license was revoked in May 2010.37 

The CDC and the American Academy of Pediatrics 
concur that no link exists between MMR and autism.38 

Many studies support this conclusion, including a 
study of more than 500,000 children in Denmark,39 a 
population-based case-control study in metropolitan 
Atlanta,40 and a multisite study of children across the 
US.41 Yet the continued growth of the antivaccine 
movement led researchers to study the effectiveness 
of countering misinformation about MMR and autism 
with factual messages aimed at those opposed to 
vaccinating their children. Unfortunately, these efforts 
did not persuade these parents to change their 
thinking.42

The return of once-eradicated diseases such as 
measles and whooping cough, with their associated 
morbidity and mortality, is the result of scientifically 
unfounded vaccine avoidance—the lingering 
consequences of a single small, fraudulent study 
published 17 years ago.43 
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Mumps virus can be detected by RT-PCR or cul-
ture. The RT-PCR is currently the most sensitive test 
for mumps, but most RT-PCR testing is done by public 
health laboratories and the CDC, and results may not 
be available until after the illness has resolved.4

Laboratory tests, however, are not always helpful 
in confirming a clinical diagnosis of mumps. Vacci-
nated persons may not mount a secondary immune 
response to mumps and consequently may not have 
a significant IgM response. It is also possible that a 
high level of IgG antibodies will cause a false-posi-
tive IgM test results.4 

Other laboratory tests that may support a diagno-
sis of mumps include a complete blood cell count, 
which may reveal a leukopenia with relative lympho-
cytosis or neutrophil leukocytosis,16 and a measure-
ment of serum amylase level which, if elevated, may 
confirm the inflammatory process.10 See Table 1, 
page 28, for a summary of tests that confirm or sup-
port a mumps diagnosis.

Mumps is a reportable illness, and the local health 
department should be contacted for assistance with 
determining where and how to ship specimens.17 

However, in the absence of laboratory confirmation, 
only clinical cases with parotitis, other salivary gland 
involvement, or mumps-related complications are 
notifiable.11

MUMPS MANIFESTATIONS
The continuum of mumps illness ranges from 
asymptomatic infection to parotitis (the most 
well-known manifestation) to rare but severe com-
plications.8 Table 2 (page 29) lists potential com-
plications of mumps in order of frequency. Compli-
cations vary by age and sex but tend to occur more 
often in adults.4,11 

Immunization modifies the clinical presenta-
tion of mumps11 and likely decreases complications. 
Although one analysis of the 2006 outbreak identi-
fied no difference in complication rates between 
vaccinated and unvaccinated patients, the authors 
attributed this to misclassification of patients’ vac-
cination status; they did find lower reported rates of 
mumps complications compared with complication 
rates before widespread vaccination.13 A study of the 
2009-2010 outbreak found that complication rates 
were lower among vaccinated patients.18 

RISK FACTORS FOR OUTBREAKS
Of the three components of the MMR vaccine, the 
least effective is the mumps portion. One dose con-

fers 78% immunity and two doses, 88%, which the 
CDC characterizes as incomplete protection.1 Com-
pare this to the measles vaccine, which is 97% effec-
tive with two doses,19 and the rubella vaccine, which 
is 97% effective after a single dose in conferring im-
munity.11

In 2000, as a result of high rates of vaccination, 
the US determined that endemic measles had been 
eliminated. A similar conclusion was reached about 
rubella in 2004, and both determinations were reaf-
firmed in 2011.20 In contrast, mumps has never been 
eliminated.1 

Waning immunity
While antibodies to mumps as a result of vaccina-
tion persist into adulthood, they decline over time. 
A 2009 CDC study found that, 12 years after a sec-
ond MMR dose, mumps antibody levels in adoles-
cents and young adults had declined to levels similar 
to those measured before the second dose.21 Other 
analyses of major outbreaks suggested the need for 
further studies to determine optimal timing for the 
second MMR dose (eg, at a later age) or if a third dose 
would provide longer-lasting immunity.13,22 Waning 
immunity among young adults, coupled with high-
density living environments that intensify exposure 
to the virus, increase risk for the disease.23 

Massage the parotid gland for 30 seconds, then 
swab the buccal cavity (the space near the upper 
rear molars between the cheek and teeth). Swab 
between the cheek and gum (at parotid duct—
see arrow) by sweeping the swab near the upper 
molar to the lower molar area.
Source: www.cdc.gov/mumps/lab/detection-mumps.html.

FIGURE 2 
Parotid Duct Swab for  
Mumps Virus Specimen
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Further complicating the situation is the lack of ev-
idence about the required level of antibodies needed 
to confer protection against mumps infection.17 To 
date, the antibody titer threshold of mumps-specific 
IgG at which an individual is protected from the dis-
ease is unknown.11,17 

Imported risks
Mumps remains endemic in many parts of the world, 
with vaccination employed in only 61% of countries 
belonging to the World Health Organization.4 Sever-
al recent outbreaks were traced to index cases origi-
nating outside the US.13 It is likely that importation of 
the virus from abroad will continue. 

OUTBREAK MANAGEMENT
A mumps outbreak is defined as three or more cases 
linked by time and place.4 The keys to managing an 
outbreak are to define the population(s) at risk and 
their transmission setting(s) and to rapidly identify 
and vaccinate vulnerable individuals without evi-
dence of immunity.4  

Presumptive evidence of mumps immunity in-
cludes11 

• �Documentation of vaccination with two doses of 
live mumps virus–containing vaccine 

• Laboratory evidence of immunity
• Laboratory confirmation of disease
• Birth year before 1957.
Documentation of two doses of MMR consti-

tutes evidence of adequate vaccination for school-
age children and adolescents and for young adults 
attending postsecondary institutions. During an 
outbreak, susceptible (ie, unvaccinated) students 
should be excluded from attendance until they have 
been vaccinated; those with one dose may attend 
but should receive the second dose.4 Those declining 
vaccination for medical, religious, or other reasons 
should be excluded until at least 26 days after the on-
set of parotitis in the last person with mumps at the 
institution.24

If the outbreak threatens the wider community (eg, 
preschool-age children and adults), a second MMR 
dose should be considered for children ages 1 to 4 or 
for adults who have received one MMR dose. Similar-
ly, MMR vaccination should be considered for adults 
born before 1957 who have no other evidence of im-
munity and are at risk for exposure to the virus.11   

In the workplace, health care workers’ (HCWs’) 
immunity status should be known, documented, and 
accessible in advance of an outbreak.11 If an HCW 
without evidence of immunity is exposed to mumps, 
he or she should be excluded from patient care from 
the time of first unprotected exposure through the 
25th day after the last exposure.25 Although individu-
als born before 1957 are generally considered im-
mune, if a nosocomial mumps outbreak occurs, the 
two-dose MMR regimen should be administered to 
these HCW as well.4 

In 1991, the US military began to immunize re-

TABLE 1
Diagnostic or Supportive Laboratory Tests for Mumps

Test Result

Mumps  
IgM antibodies 

Positive IgM may indicate current or recent infection/reinfection or mumps vaccination. 
Interpret with caution, as false positives and negatives are possible. If negative, may 
repeat in 5-7 days.

Mumps  
IgG antibodies

Between acute and convalescent serum samples, fourfold rise in IgG (using quantitative 
assay) or seroconversion from negative to positive may confirm diagnosis. 

RT-PCR or culture to 
detect mumps virus

Positive confirms clinical diagnosis of mumps; negative is inconclusive (ie, does not rule 
out mumps infection).

CBC May reveal leukopenia with relative lymphocytosis or neutrophil leukocytosis. 

Serum amylase Elevated level may confirm the inflammatory process.

Abbreviations: CBC, complete blood cell count; IFA, immunofluorescence antibody assay; IgG, immunoglobulin G; IgM, immuno-
globulin M; RT-PCR, reverse transcriptase polymerase chain reaction.

Sources: Defendi. Medscape10; Gupta et al. BMJ. 200516; CDC. Mumps.17
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cruits routinely with MMR, regardless of their immu-
nization status.26 During the 2006 mumps outbreak, 
the incidence of mumps among military personnel 
was minimal compared to that among their civilian 
counterparts—perhaps due to administration of a 
third MMR dose to an unknown number of recruits.22

CDC researchers studied the impact of a third 
MMR dose for mumps outbreak control in 2012 and 
concluded that, while a third dose may help control 
outbreaks among populations with preexisting high 
two-dose vaccine coverage, further study is needed.27 

Although insufficient data exist on which to base 
a recommendation for or against a third MMR dose 
for mumps outbreak control, the CDC has issued 

guidance for public health departments for targeted 
administration during outbreaks. Considerations 
include

• Intense exposure settings 
• High two-dose vaccination coverage (ie, > 90%)
• High attack rates (> 5 cases per 1,000 population)
• �Evidence of ongoing transmission for at least 

two weeks in the target population.4   

TREATMENT
There is no specific treatment for mumps. Care is 
supportive and in the outpatient setting includes 
rest, cold or heat to the affected areas, and OTC pain 
relievers. Ice can be used to help relieve the pain 

TABLE 2
Incidence of Mumps Complications

Complication Incidence

CNS involvement    
A�septic meningitis (asymptomatic, with inflammatory cells in CSF)
Symptomatic meningitis (headache, stiff neck)
Encephalitis
Meningoencephalitis

50%-60%
Up to 15%
< 2/100,000
Rare, but adults at greater risk

Orchitis 20%-50% in postpubertal males
30% bilateral
50% testicular atrophy
Sterility rare

Oophoritis 5% in postpubertal females
Fertility generally unaffected

Mastitis Up to 31% in females > 15 y

Deafness Up to 5/100,000 (generally children)
80% unilateral

Myocarditis 3%-15% with ECG changes; rarely 
symptomatic

Pancreatitis 2%-5%

Spontaneous abortion May result from first trimester mumps 
infection 

Arthralgia, arthritis, nephritis, thyroiditis Less common

Paralysis, seizures, cranial nerve palsies, aqueductal stenosis, 
hydrocephalus

Rare

Death 1/y (average), 1980-1999

Abbreviations: CNS, central nervous system; CSF, cerebrospinal fluid.
Sources: CDC. Pink Book. 20128; CDC. Mumps.28
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of orchitis. Acidic foods may stimulate the parotid 
glands, causing pain and difficulty swallowing, and 
should be avoided. 

Isolation of infectious patients is vital to prevent-
ing the spread of mumps.4 In the clinician’s office, 
a separate waiting area should be used for a poten-
tial mumps patient, or the patient should be located 
at least three feet from other patients and asked to 
wear a surgical mask. HCW working with potential 
mumps patients should follow droplet precautions 
(eg, wear personal protective equipment) in addi-
tion to standard precautions and should be hyper-
vigilant about hand washing.24 

CONCLUSION
Mumps is a usually benign, self-limited infectious 
disease that can potentially result in serious compli-
cations. It is also prone to periodic outbreaks. Con-
trol of mumps can best be accomplished by remem-
bering these five “Ps”:

• �Prevention—through widespread two-dose 
MMR vaccination

• �Parotitis—recognize it as the primary symptom 
of mumps and make the diagnosis in a timely 
manner

• �Persistence—in making the diagnosis clinically 
and in weighing laboratory results within the 
context of clinical disease

• �Personal protective equipment—use it consis-
tently in the health care setting or as needed in 
the home 

• �Protection—isolate patients with mumps to 
avoid spreading the disease      	                  CR
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