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Abstract

Introduction: Testing for immunity to measles, mumps, and rubella should include only 

immunoglobulin G (IgG); immunoglobulin M (IgM) testing is appropriate only if acute illness 

is suspected. The appropriateness of measles, mumps, and rubella IgM testing was evaluated in a 

national administrative dataset.

Methods: Laboratory testing for measles, mumps, and rubella during 2019–2022 was analyzed 

in 2024 using HealthVerity administrative claims and laboratory data. IgG, IgM, and reverse-

transcriptase polymerase chain reaction (RT-PCR) testing are described by year, demographics, 

and region. IgM testing was examined for appropriateness, defined as an IgM test combined with 

diagnostic codes indicative of acute illness.

Results: During 2019–2022, IgM testing represented a small proportion of serologic testing 

(measles: 3.3%, mumps: 2.4%, rubella: 2.1%) but appeared to be appropriately performed in only 

15.4% of cases for measles, 32.8% of cases for mumps, and 10.2% of cases for rubella. IgM 

testing was more commonly performed for female patients, with the largest discrepancy seen for 
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rubella (90.5% female vs 9.5% male). IgM for measles and mumps was more often performed 

appropriately for persons aged 0–19 years (37.6% and 60.1%) compared with persons aged 20–49 

years (11.8% and 22.0%) and 50+ years (16.5% and 33.8%).

Conclusions: The majority of IgM testing for measles, mumps, and rubella during this period 

appeared inappropriate. Clinicians and health systems could ensure that IgG testing alone is 

performed when evaluating for immunity through modifications to electronic medical records and 

commercial laboratories could ensure that providers are able to test for IgG alone when evaluating 

immunity.

INTRODUCTION

Measles, mumps, and rubella are vaccine-preventable illnesses which continue to cause 

substantial global morbidity, mortality, and long-term sequelae despite a highly effective, 

widely available combination vaccine. Although general serologic screening for immunity 

for measles, mumps, and rubella is not recommended, some populations do receive routine 

immunity screening, including women of reproductive age and people with occupational risk 

for exposure (e.g., healthcare workers). While not routinely recommended, some providers 

may also opt to use serologic testing for immunity to determine the need for vaccination in 

the event of unknown or undocumented vaccination history.1

Screening for immunity to infectious pathogens requires testing for pathogen-specific 

immunoglobulin G (IgG). Testing for immunoglobulin M (IgM), by contrast, evaluates 

recent infection and is an indicator of acute disease. Importantly, IgM is not appropriate 

for measuring immunity. Inappropriate use of IgM when acute infection is not clinically 

suspected would be expected to yield only false positive results, which can occur due to 

antibody cross-reactivity with other infections, test interference (e.g., by rheumatoid factor), 

or by prolonged IgM positivity after vaccination.2,3

METHODS

The CDC-licensed HealthVerity dataset was used for analysis, which includes administrative 

claims data from multiple payer sources linked to laboratory testing data for patients who 

had any healthcare encounter possibly related to COVID-19 during the study timeframe. 

HealthVerity includes data from all 50 U.S. states and Puerto Rico. The analysis was 

restricted to closed payer medical claims data (September 2023 data release) during 2019–

2022 and to persons enrolled at least 14 days before and after a laboratory test for 

measles, mumps, and/or rubella. Analyses were performed in 2024. Pregnant persons were 

identified using diagnostic and diagnosis related group (DRG) codes (Appendix). Testing 

was identified using logical observation identifiers names and codes (LOINC) and text string 

searches in the variables “test ordered” and “result name.”

Type of tests included in this analysis included IgG alone, IgM alone, both IgG and IGM, 

and reverse transcriptase polymerase chain reaction (RT-PCR). Testing was described by 

year, by demographic and geographic characteristics, and type of test. Additionally, IgM 

testing was assessed for appropriateness, defined as an IgM test combined with diagnostic 

codes most likely indicative of acute illness within 7 days of the IgM test, which were codes 
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associated with RT-PCR testing and indicative of acute illness evaluation (Appendix). This 

activity was reviewed by the CDC, deemed not research, and was conducted consistent with 

applicable federal law and CDC policy (45 C.F.R. part 46.102(l)(2), 21 C.F.R. part 56; 42 

U.S.C. Sect. 241(d); 5 U.S.C. Sect. 552a; 44 U.S.C. Sect. 3501 et seq.).

RESULTS

Between 2019–2022, IgM testing represented a small proportion of the serologic testing 

being performed (Table 1: 3.3% for measles, 2.4% for mumps, and 2.1% for rubella). 

Most IgM tests were performed among adults aged 20–49 years; rubella showed the largest 

proportion of testing in this age group (Table 2: 85.4% of IgM testing).

During 2019–2022, most IgM tests appeared to be performed inappropriately for all three 

pathogens (Table 1). Overall, IgM testing was appropriately performed in only 15.4% of 

cases for measles, 32.8% of cases for mumps, and 10.2% of cases for rubella. IgM testing 

for measles and mumps was more often performed appropriately for younger persons, aged 

0–19 years, (37.6% and 60.1%) compared with adults aged 20–49 years (11.8% and 22.0%) 

and 50+ years (16.5% and 33.8%) (Table 2).

DISCUSSION

An analysis of administrative data from the Health Verity Full COVID dataset suggests 

that a large proportion of IgM testing for measles, mumps, and rubella is performed 

inappropriately – when there is no clinical suspicion for acute disease. The high proportion 

of IgM testing occurring among adults, despite all pathogens being primarily pediatric 

diseases; paired with the sex discrepancy in testing, provide evidence of inappropriate IgM 

testing. Anecdotally, CDC has been informed by jurisdictional partners of reports of positive 

IgM tests for measles, mumps, or rubella, where subsequent investigation often reveals that 

the testing was performed without clinical suspicion for any acute viral illness. A prior 

report from New York City showed that almost 80% of rubella IgM testing reported during 

2012–2013 was performed inappropriately.4 The scale of inappropriate IgM testing has 

not been well defined nationally, given that most serologic testing for vaccine preventable 

diseases in the United States is performed in commercial laboratories. Additionally, given 

overall test specificity of ≥80%, false positive IgM results reported to public health which 

stem from inappropriate testing likely represent a small fraction of all IgM testing.5,6

Inappropriate diagnostic testing has the potential to lead to unnecessary public health 

investigations, inappropriate diagnosis of disease, and inappropriate implementation of 

disease-specific mitigation strategies (e.g., quarantine or isolation). In the context of 

rubella, false positive tests may impact decision-making surrounding pregnancies given 

the devastating potential impact of congenital rubella syndrome.7 Additionally, unnecessary 

diagnostic testing contributes to overall healthcare waste, which has been estimated to be as 

high as 25% of all healthcare spending in the US.8 Ensuring that the right test is performed 

for the right question (i.e., IgG alone is performed when evaluating for immunity) can help 

reduce both wasteful laboratory testing and unnecessary public health investigation.
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Inappropriate diagnostic testing for other pathogens has been observed. For example, 

one analysis found that a majority of serologic testing for viral hepatitis appeared to 

be inappropriate; implementation of interventions through the electronic medical record 

improved appropriate test usage.9

LIMITATIONS

This analysis has several limitations. First, use of administrative claims data is limited to 

diagnostic codes, which may not fully capture a patient’s clinical evaluation. Second, given 

the small number of RT-PCR tests performed in this dataset, diagnostic codes associated 

with RT-PCR may not fully capture codes used to represent evaluation for acute measles, 

mumps, or rubella. As a result, our estimation of appropriate IgM testing may be lower than 

the actual proportion. Additionally, use of a 1-week window around lab testing to identify 

codes suggestive of appropriate IgM testing may over- or underestimate appropriateness of 

IgM testing. Finally, the data are a convenience sample of persons with COVID-19 related 

encounters and may not be representative of all persons in the US.

CONCLUSIONS

When there is an identified epidemiologic risk for acute measles, mumps, or rubella, 

pursuing appropriate diagnostic testing for acute disease is important. For mumps, the 

preferred test is RT-PCR of a buccal swab, with an additional serology specimen for IgM 

recommended if the patient is tested ≥3 days after parotitis onset.10 For measles and rubella, 

evaluation for acute disease is recommended to include both a respiratory specimen for 

RT-PCR (i.e., nasopharyngeal or throat swab) and a serum specimen for IgM.11,12

Interventions to improve appropriate use of IgM would likely be multi-faceted and could 

include: (1) Healthcare providers and healthcare systems can ensure that providers have 

access to isolated testing for IgG for common pathogens for which immunity is assessed, 

including measles, mumps, and rubella; (2) Specific order sets or order prompts could 

assist providers in choosing the right test (i. e., IgG alone) when testing for immunity; and 

(3) Commercial laboratories could include information within their ordering directories to 

appropriately point providers to the right test when assessing for immunity.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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