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Abstract

OBJECTIVE.—To characterize health professional schools by their vaccination policies for 

acceptable forms of evidence of immunity and exemptions permitted.

METHODS.—Data were collected between September 2011 and April 2012 using an Internet-

based survey e-mailed to selected types of accredited health professional programs. Schools were 

identified through accrediting associations for each type of health professional program. Analysis 

was limited to schools requiring ≥1 vaccine recommended by the Advisory Committee on 

Immunization Practices (ACIP): measles, mumps, rubella, hepatitis B, varicella, pertussis, and 

influenza. Weighted bivariate frequencies were generated using SAS 9.3.

RESULTS.—Of 2,775 schools surveyed, 75% (n =2,077) responded; of responding schools, 93% 

(1947) required ≥1 ACIP-recommended vaccination. The proportion of schools accepting ≥1 non–

ACIP-recommended form of evidence of immunity varied by vaccine: 42% for pertussis, 37% for 

influenza, 30% for rubella, 22% for hepatitis B, 18% for varicella, and 9% for measles and 

mumps. Among schools with ≥1 vaccination requirement, medical exemptions were permitted for 

≥1 vaccine by 75% of schools; 54% permitted religious exemptions; 35% permitted personal 

belief exemptions; 58% permitted any nonmedical exemption.

CONCLUSIONS.—Many schools accept non–ACIP-recommended forms of evidence of 

immunity which could lead some students to believe they are protected from vaccine preventable 

diseases when they may be susceptible. Additional efforts are needed to better educate school 

officials about current ACIP recommendations for acceptable forms of evidence of immunity so 

school policies can be revised as needed.

Cases of vaccine-preventable diseases (VPDs) have been attributed to unvaccinated or 

nonimmune healthcare personnel (HCP) working in close contact with patients in healthcare 

settings.1,2 HCP have a significantly higher risk of acquiring VPDs than adults working in 

non-healthcare settings.3 Ensuring HCP are immunized against VPDs is an effective method 
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to prevent cases of VPDs among susceptible patients and HCP working at healthcare 

facilities.4–8 The Advisory Committee on Immunization Practices (ACIP) routinely 

publishes and revises recommendations for HCP immunizations. Currently, the ACIP 

recommends that HCP receive vaccinations for measles, mumps, rubella (MMR), hepatitis 

B, varicella, pertussis, and seasonal influenza.9 The ACIP also recommends acceptable 

forms of evidence of immunity for VPDs for which HCP vaccination is recommended, 

which vary by vaccine and include provider-verified disease history, laboratory evidence of 

immunity, or provider-verified documentation of a completed vaccine series.

National compliance levels with ACIP vaccination recommendations for HCP remain below 

targeted goals. The Healthy People 2020 goal of 90% for hepatitis B and influenza 

vaccination coverage for HCP has not yet been reached.10 In 2012, 65% of HCP received at 

least 3 doses of hepatitis B vaccine during their lifetime and during the 2012–2013 influenza 

season, 72% of HCP received an influenza vaccination.11,12

Students and trainees working in healthcare settings are included in the ACIP definition of 

HCP as they may encounter similar risks to nontrainees in healthcare facilities during their 

training.9 Unvaccinated or nonimmune students training to become HCP can jeopardize the 

health of patients when they participate in clinical rotations or practical training components. 

Multiple reports have implicated HCP students as the source for VPD outbreaks.13–16 

Outbreaks among students expose school communities and patients to VPDs, lead to high 

costs to investigate and control outbreaks, and cause interruptions in student training to 

prevent subsequent cases.

Although some information on vaccination coverage rates and school vaccination policies is 

available for students in medical, osteopathic medical, and baccalaureate nursing programs, 

information on students in other health professional programs is limited.17 The ACIP 

recommendations outline ideal vaccination practices and have been shown to influence the 

vaccination policies of 55% of health professional schools.18 This paper describes school 

compliance with ACIP and the CDC’s Healthcare Infection Control Practices Advisory 

Committee guidance for accepted types of evidence of immunity, the types of vaccination 

exemptions accepted by each school, and the school characteristics associated with policies 

for vaccination exemptions and accepted types of evidence of immunity.

METHODS

Data collection and survey methods are described in detail elsewhere.18 Lists of accredited 

schools were provided by affiliated accrediting associations or were manually compiled 

from accrediting associations’ websites. An Internet-based survey was emailed to the staff 

member deemed most appropriate at accredited health professional schools between 

September 2011 and April 2012, including time for follow-up with nonresponders. Health 

professional program types surveyed included dental assistant, dental hygienist, dentistry, 

EMT/paramedic, medical assistant, nurse midwife, associate degree nursing, diploma 

nursing, practical nursing, occupational therapist, pharmacist, physical therapist, physician 

assistant, radiation therapy technologist, and certified or registered respiratory therapist. A 

simple random sample was drawn for program types with >300 schools, allowing for 
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confidence intervals of ± 5% to estimate the percent of schools with each vaccine 

requirement, assuming α< 0.05 and power of 0.80. An assumed 30% nonresponse rate was 

used to adjust the sample sizes of these schools. For program types with ≤300 schools, all 

schools were surveyed.

Analysis was limited to schools that had at least 1 ACIP-recommended vaccination 

requirement for HCP. Schools were asked to report the types of exemptions accepted for any 

vaccine requirement and the forms of evidence of immunity (including types of exemptions) 

accepted for each vaccine requirement. Respondents could choose combinations of ACIP- 

and non–ACIP-recommended forms of evidence of immunity. ACIP-recommended 

acceptable forms of evidence of immunity at the time of the survey included a provider-

signed immunization certificate for all vaccines; laboratory evidence of immunity for 

measles, mumps, rubella, varicella, and hepatitis B; provider-verified disease history for 

measles, mumps, and varicella; and birth before 1957 for measles, mumps, and rubella.9 

Nonverified disease history and student self-report of vaccination are not recommended by 

ACIP as acceptable evidence of immunity for any vaccines. Types of vaccination exemptions 

permitted by schools included medical, religious, and personal belief; nonmedical 

exemptions were defined as religious and/or personal belief exemptions. Respondents 

reported whether their school’s vaccination policy was influenced by any of the following: 

ACIP/Centers for Disease Control (CDC) recommendations for HCP, ACIP/CDC 

recommendations for adults, ACIP/CDC recommendations for children and adolescents, 

American College Health Association recommendations, advice or judgment of the dean of 

the school, federal Occupational Safety and Health Administration (OSHA) requirements, 

health professional organizations, history of infection/disease outbreak at the school, Joint 

Commission on Accreditation of Healthcare Organizations (JCAHO) standards, policies of 

institutions at which students perform clinical rotations, or state laws (in general, not 

specified as pertaining to vaccinations).

Data were analyzed using SAS 9.3 (SAS Institute, Cary, NC). Weighted bivariate 

frequencies were used to characterize distributions of categorical variables. Rao-Scott 

design-adjusted χ2 tests, odds ratios (OR), and 95% confidence intervals (CI) were used to 

test for associations. Weighted multivariable logistic regression, using a backwards 

elimination strategy, was used to examine predictors for accepted forms of evidence of 

immunity and types of vaccine exemptions. Design-based sampling weights were calculated 

as the reciprocal of the probability of selection for each school. Differences in response rates 

by program types were accounted for by post-stratification adjustment. Significance was 

determined at a 2-sided α<0.05 level for all tests.

RESULTS

Of the 2,775 schools surveyed, the response rate was 75% (2,077 schools); of these schools, 

93% (1,947) required at least 1 ACIP-recommended vaccination. Vaccinations required by 

responding schools ranged from 32% for influenza to 87% for MMR; only 19% of schools 

required all ACIP recommended vaccinations.18 Forms of evidence of immunity accepted 

for vaccine requirements by schools with at least 1 vaccination requirement varied by 

vaccine type (Table 1). One or more ACIP-recommended forms of evidence were accepted 
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by 99% of schools with measles or mumps requirements, 98% of those with rubella or 

varicella requirements, 97% with a hepatitis B requirement, 92% with a pertussis 

requirement, and 90% with an influenza requirement. Schools accepting 1 or more non–

ACIP-recommended forms of evidence also varied by vaccine: 42% for pertussis, 37% for 

influenza, 30% for rubella, 22% for hepatitis B, 18% for varicella, and 9% for measles and 

mumps. (Refer to Table 1 for additional results on the forms of evidence of immunity 

accepted by schools.)

Of schools with at least 1 vaccination requirement, 79% (1,537) permitted an exemption for 

at least 1 vaccination requirement. For the 1,448 (75%) schools permitting medical 

exemptions, 76% accepted an affidavit or note from a student’s personal healthcare provider, 

and 32% accepted a written statement from a student (Figure 1). Of 1,060 (54%) schools 

permitting religious exemptions, 62% allowed a written statement from a student as a form 

of documentation, and 26% allowed a note from a religious leader. Of the 683 (35%) of 

schools permitting personal belief exemptions, 77% of schools accepted a written statement 

from a student, and 19% accepted another form of documentation.

For the multivariable models assessing predictors of schools requiring only ≥1 ACIP- and no 

non–ACIP-recommended forms of evidence versus only requiring ≥1 non–ACIP- and no 

ACIP-recommended forms of evidence of immunity for each type of vaccine, the final 

models included number of years required to complete a program, type of school, and 

influences on a school’s vaccination policy. Schools with program lengths ≤1 year, 

compared with those with 2-year durations, were less likely to require ACIP-recommended 

forms of evidence of immunity for measles, mumps, and rubella (OR, 0.6; 95% CI, 0.4–0.9), 

and hepatitis B (OR, 0.7; 95% CI, 0.5–0.9) (Table 2). Schools reporting that ACIP/CDC 

recommendations for HCP influenced their vaccination requirements were more likely to 

require ACIP-recommended forms of evidence of immunity for hepatitis B (OR, 1.5; 95% 

CI, 1.2–1.9), pertussis (OR, 1.4; 95% CI, 1.1–1.9), and influenza (OR, 1.6; 95% CI, 1.1–2.3) 

than schools not influenced by the recommendations.

The final multivariable models for the outcome of a school accepting a medical, religious, or 

personal exemption included school type and the influences on a school’s vaccination policy. 

Schools reporting that their vaccination policies were influenced by the ACIP 

recommendations for HCP were more likely to accept a medical exemption (OR, 1.4; 95% 

CI, 1.1–1.8) (data not presented). Of those schools indicating their vaccination policy was 

influenced by the American College Health Association, personal exemptions were less 

likely to be accepted (OR, 0.5; 95% CI, 0.3–0.8).

DISCUSSION

Overall, vaccination policies at health professional schools varied in their level of adherence 

to the ACIP recommendations for acceptable forms of evidence of immunity for HCP. A few 

schools (7%) did not have any vaccination requirements, while many schools accepted 

inadequate forms of evidence of immunity for vaccinations that were required for their 

students. Having no required vaccinations or accepting non–ACIP-recommended forms of 

evidence of immunity may lead some students, school officials, and clinical institutions to 
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falsely believe students are immune to VPDs when they may actually be susceptible and 

may contribute to the spread of VPDs.

The majority of surveyed schools permitted at least 1 form of nonmedical exemption for at 

least 1 vaccine. Any type of vaccination exemption may increase the risk of an outbreak by 

allowing nonimmune HCP to spread a VPD among colleagues, patients, and family 

members who may not be immune. However, nonmedical exemptions pose a larger threat to 

community-level immunity, as they make up the majority of exemptions and the rates of 

these types of exemptions among kindergarten students have increased in past years for 

some areas.19,20 From January to August of 2013, 82% of measles cases (mainly import-

associated) occurred in unvaccinated persons; the majority of these cases had claimed 

philosophical exemptions to vaccination.21

Our study identified significant influences on the outcomes of whether schools accept ACIP-

recommended forms of evidence of immunity and specific vaccination exemptions. The 

ACIP recommendations for HCP were only a significant influence for schools accepting 

ACIP-recommended forms of evidence of immunity for hepatitis B, pertussis, and influenza, 

and for schools accepting medical exemptions. Schools influenced by the American College 

Health Association were less likely to accept a personal exemption. This finding may reflect 

the Association’s recommendations for institutional prematriculation immunizations, which 

are consistent with the ACIP’s recommendations and discourage the use of nonmedical 

exemptions for vaccines required for students.22 Despite the fact that healthcare facilities 

often require vaccinations for HCP, we found few significant associations between the 

influence of the policies of institutions where students perform clinical rotations and school 

vaccination policies. Although no common influence was found to be associated with 

whether schools accept ACIP-recommended forms of evidence of immunity and specific 

vaccination exemptions, our study helps to illuminate potential mechanisms for 

disseminating the ACIP recommendations for HCP and schools.

Vaccination requirements are especially important for vaccines that require multiple doses or 

repeat vaccinations (ie, influenza) to ensure that students remain immune to VPDs. It is 

important to have documentation of when students complete vaccine series, when they 

receive repeat vaccinations, and their laboratory test results. Recent outbreaks of measles, 

pertussis, and hepatitis B among HCP have been reported due to lack of vaccination or no 

evidence of immunity to these diseases.23–25 These outbreaks highlight the importance of 

requiring adequate forms of evidence of immunity as well as having up-to-date and well-

organized vaccination tracking systems. Many health professional schools still use paper 

medical records and lack systematic methods that could increase students’ vaccine uptake.18 

When possible, vaccination records should be managed in secure and computerized systems 

and should document immunity status of VPDs, vaccinations administered during 

employment, and any adverse events after vaccination.9 Tracking vaccinations among 

students is useful for identifying students that are susceptible to particular diseases as well as 

aiding with vaccination compliance and outbreak response.1,15

In this study, we were unable to assess specifically how state vaccination laws and clinical 

rotation site policies for HCP affect school vaccination policies; the number of students 
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fulfilling a school’s immunity requirements and the specific language used by each school to 

define a requirement were not assessed. This information could have helped us better 

identify organizations that could be targeted to strengthen school vaccination policies. 

Another limitation is that survey respondents originated from a variety of occupations and 

may have been unfamiliar with the types of evidence of immunity. The survey also was 

unable to capture whether schools conducted pre- versus post-vaccination serologic testing 

for hepatitis B as part of their student vaccination policy; therefore, we were unable to 

determine how schools defined “laboratory evidence” as a form of evidence of immunity. 

The survey question regarding the types of evidence of immunity accepted may have been 

misinterpreted by respondents; they were first asked about accepted vaccine exemption types 

for any vaccine, then they were asked about the types of evidence of immunity accepted for 

each vaccine. For respondents who had previously indicated that 1 or more types of 

exemptions were accepted for any vaccine, these types of evidence included vaccination 

exemptions. Some schools allowed different types of exemptions for each vaccine; this was 

not common, as schools usually have the same vaccination policy for all required vaccines. 

We were unable to determine the extent to which potentially susceptible students were 

misclassified as immune to VPDs because we could not measure how often each type of 

evidence of immunity was submitted by students. Additionally, we did not assess the 

frequency of claimed vaccine exemptions. Notably, changes have been made in the forms of 

evidence of immunity that are recommended by the ACIP since the time the survey was 

completed; provider-diagnosed disease is no longer acceptable for measles and mumps.26 

Also, the survey did not assess how school vaccination policies were updated as ACIP 

recommendations change over time; therefore, we do not know whether schools continue to 

accept the forms of evidence of immunity they indicated on the survey.

Vaccination programs for health professional students that follow the ACIP 

recommendations for HCP may help prevent excess cases of VPDs. It is important that 

health professionals are vaccinated before they enter the workforce. Ensuring that students 

are adequately immunized against VPDs is important for both their personal health and for 

the health of patients in the event of disease exposure at the worksite. Vaccination 

exemptions permitted and the types of evidence of immunity accepted by each school may 

influence overall vaccination coverage rates and susceptibility among HCP students. 

Contributing factors that have been suggested to improve vaccination programs among 

healthcare professional schools include establishing mandatory vaccine requirements, 

developing policies for noncompliance, monitoring compliance among students, and 

removing vaccination barriers.27 Additional efforts are needed to better educate school 

policy officials about current ACIP vaccination recommendations to strengthen 

immunization programs at health professional schools and to ensure that future HCP are 

adequately immunized.
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FIGURE 1. 
Vaccination exemptions accepted and required forms of documentation among schools with 

≥1 vaccination requirements for students, (n = 1,947).a

aWeighted percentages. Denominator is the total number of programs with each type of 

exemption; programs could choose more than 1 form of documentation. Responses may sum 

to more than 100%. For at least 1 vaccine type, 58.0% of programs accepted any nonmedical 

exemption.
bThis response is only applicable for religious exemptions.
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