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ABSTRACT
In 2015, California passed Senate Bill 277 eliminating all nonmedical exemptions to school vaccinations. 
We aimed to explore school-level modes of SB277 enforcement, characterize vaccination knowledge, 
attitudes, and beliefs of school officials, and identify whether school vaccination policies are associated 
with medical exemptions being granted. Surveys were mailed to a stratified random sample of 1,450 
schools in California. School personnel (n = 752) reported their medical training, vaccination beliefs, 
enforcement of vaccination policies, and school rates of medical exemptions. Multiple logistic regression 
was used to assess whether school policies are associated with the likelihood of medical exemption 
requests being granted. Nurses were more likely than non-nurses to hold beliefs recognizing the 
importance of vaccination. A school where the survey respondent was a nurse was more likely to have 
granted a medical exemption request compared to a school where the respondent was not a nurse (OR 
2.11, 95% CI 1.34–3.36). The training of school officials and school-level practices may impact the 
enforcement of medical exemptions. Equipping school officials as competent sources of vaccine informa-
tion for concerned parents will be valuable in improving parental vaccine uptake.
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Vaccines are a critical component of disease prevention and 
control strategies, but many parents have expressed concerns 
about vaccine safety and efficacy.1,2 Increasing vaccine hesi-
tancy and refusal have contributed to suboptimal vaccine 
coverage3–6 and outbreaks of varicella,4 measles,5 and 
pertussis6,7 in the United States. Vaccine-preventable disease 
outbreaks in the United States underscore a need to improve 
public understanding of vaccination in order to improve vac-
cine coverage.8

Contributing to outbreaks are clusters of unvaccinated chil-
dren whose parents obtain exemptions to school vaccination 
requirements.5–7,9 School vaccination requirements in the 
United States are legislated and implemented at the state level, 
not the federal level.10 There is wide variability in the implemen-
tation and enforcement of school vaccination requirements, the 
required vaccines, and the applicable populations.11 All states 
allow for medical exemptions to school vaccination require-
ments, and 45 states allow for nonmedical religious or personal 
belief exemptions.10 The availability and ease of obtaining per-
sonal belief exemptions have been associated with higher rates of 
exemptions and pertussis incidence.12,13 Vaccination policy in 
the United States differs widely from that in other high-income 

settings; in Canada, for instance, mandatory vaccine policies are 
not applied in every province, and those that do require vaccines 
also permit non-medical exemptions.14,15 In other countries 
such as France, Germany, and Australia, mandatory vaccination 
laws are much stricter in response to infectious disease 
outbreaks.15–17

In 2015, the California legislature passed Senate Bill 277 
(SB277) eliminating all nonmedical exemptions to school vacci-
nations and requiring all students either to provide evidence of 
vaccination or to obtain a medical exemption.18,19 In response to 
widespread measles outbreaks in 2019, both New York20,21 and 
Maine22,23 passed legislation to eliminate nonmedical exemp-
tions, and Washington eliminated philosophical exemptions for 
measles, mumps, rubella vaccine (MMR).24,25

SB277 states that all children in public or private elementary 
or secondary schools, childcare centers, and nursery schools 
must be fully immunized unless they obtain a medical exemp-
tion from a physician due to family medical history or a valid 
medical reason, such as immunosuppression or vaccine ingre-
dient allergy.19 The overall rate of children not up-to-date on 
school vaccination requirements has decreased post-SB277; 
however, the impact of this legislation has been mitigated by 
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an increase in medical exemptions among kindergartners from 
0.17% in 2015 to 0.73% in 2017.18,26,27

In California, the administrative burden is on schools to 
check the vaccination records for all students, notify parents of 
required vaccines, compare each child’s received doses to 
school-entry requirements, and determine whether each child 
can be admitted.19,28 Medical training of school personnel and 
their vaccine knowledge, attitudes, and beliefs have been asso-
ciated with exemption rates.29

The implementation and enforcement of SB277 may vary 
considerably statewide depending on individual school policies 
as well as the vaccine knowledge, attitudes, and beliefs of each 
school official. School officials are responsible for consistently 
and correctly enforcing the vaccination requirements, regardless 
of their knowledge or opinion of the rationale listed for a medical 
exemption. In this study, we aimed to explore school-level modes 
of enforcement of SB277, to characterize vaccine knowledge, 
attitudes, and beliefs of school officials in California responsible 
for student vaccination records, and to identify whether school 
vaccination policies and practices are associated with the like-
lihood of a medical exemption request being granted.

A cross-sectional survey (Appendix 1) was administered to 
school officials in California from October 2018 to July 2019. 
Given this analysis was completed under a much larger parent 
study, the sample size was initially calculated to detect long-
itudinal changes over time before and after the implementation 
of SB277. The aims of the study later changed, but the sample 
size remained the same; as such, as part of the larger parent 
study, we aimed to survey up to 1,450 school officials at differ-
ent California schools. We used a publicly available list from 
the California Department of Education to identify 6,023 eli-
gible schools and randomly selected 1,450 schools. We only 
sampled California schools that were not independent study or 
homeschooling programs. We stratified schools exhibiting 
either “high” (top 20% of schools) or “low” (not high) exemp-
tion rates based on health department data for the 2013–14 
school year, the last full academic year before the legislation 
was passed. We purposefully over-sampled schools with high 
exemption rates so that the overall sample contained equal 
numbers of schools in the high and low exemption rate cate-
gories. Schools were contacted by phone to identify the school 
official responsible for student vaccination records. In the 
2018–19 academic year, packets were mailed containing 
a disclosure letter, postcard, survey, 5 USD gift card incentive, 
and return envelope. The postcard indicating survey participa-
tion and the completed survey was mailed back separately to 
researchers, allowing us to follow up with non-responders 
while maintaining survey anonymity. Two additional follow- 
up letters and two phone calls were conducted by members of 
the study team over several weeks if no response was received. 
School officials could complete the survey either by mail or 
online through the web-based software Qualtrics (Provo, UT). 
We assessed face validity of the survey questions both by expert 
review by our study team, and by careful close reading and pre- 
testing with three school officials in California, in order to be 
sure that each question was interpreted as intended, to clarify 
any confusing wording, and to remove redundant questions or 
response options. This ensured that the survey instruments 
have high content validity because they include all applicable 

domains, concisely ask relevant questions, and provide appro-
priate and comprehensive response options. The survey took 
approximately 20–30 minutes to complete. School officials who 
were interested and willing to participate were consented via 
a disclosure letter before taking the survey. This study was 
approved by the Institutional Review board at Emory 
University.

The survey asked school administrators whether and how 
parents were notified about SB277 (i.e. through in-person 
meetings, e-mail, or online or written communication), what 
categories of students are considered eligible for conditional 
admission (i.e. those with temporary medical exemptions or 
those missing vaccine doses), who had the authority to write 
medical exemptions (i.e. physician, nurse, or other healthcare 
providers), whether school personnel had the authority to deny 
medical exemption requests, what were acceptable reasons for 
denying said requests (i.e. if the request form was not signed, 
incomplete, or did not specify exemption information), and 
how long exemptions remained valid. Respondents were asked 
to indicate how many exemptions were both requested and 
granted for kindergarten students in the current school year 
by exemption type. Respondents were asked how much time 
they spent verifying vaccination records, how they handled 
under-immunized students (i.e. whether or not they were 
permitted to attend school), whether they had any formal 
medical training (such as RN, LPN, Doctor of Nursing, or 
PA), and how long they had worked on vaccination require-
ments at the school.

To assess vaccine knowledge, attitudes, and beliefs, the 
survey included separate 5-point Likert scales (strongly agree, 
agree, neither agree nor disagree, disagree, and strongly dis-
agree) to report perceptions of a child’s susceptibility to vac-
cine-preventable disease by age 12 (measles, mumps, influenza, 
pertussis, and varicella), how serious it would be for an eight- 
year-old to develop one of these diseases, and how safe the 
vaccines are. Respondents used a 5-point Likert scale to indi-
cate their opinion on key vaccination beliefs; these responses 
were dichotomized into “strongly agree” or “agree” versus all 
other response categories. Additional 5-point Likert scales 
asked participants about the quality of sources for vaccine 
information and their opinion on how much different entities 
benefit when a child is fully vaccinated. These questions were 
based on questions previously used and validated by members 
of the study team in previous surveys.30–51

We examined the enforcement of vaccine-related adminis-
trative procedures at each school, including whether (1) par-
ents have to provide signature from physician, (2) form must 
state that medical exemption is either temporary or permanent, 
(3) form must state medical condition that contraindicates 
vaccination, (4) only children with temporary medical exemp-
tions are eligible for conditional admission, and not students 
missing doses, (5) only physicians have authority to write 
medical exemptions, and (6) the reason provided for the med-
ical exemption is not a valid medical contraindication as 
defined by the Advisory Committee on Immunization 
Practices.18,52,53

Descriptive statistics were used to explore the school-level 
modes of enforcement of SB277 and to describe vaccine knowl-
edge, attitudes, and beliefs of school officials responsible for 
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student vaccination records. Bivariate and multivariate logistic 
regression analyses via generalized linear models using the 
Stata glm procedure (Stata version 14, College Station, TX) 
were used to assess whether school official medical training 
was associated with the likelihood of agreeing with key vacci-
nation-related beliefs and whether school-level vaccination 
policies were associated with the likelihood of medical exemp-
tion requests being granted. School- and individual-level char-
acteristics that were associated with these outcomes with 
a p-value <0.1 in bivariate regression models were included in 
preliminary multivariate models, and backwards stepwise 
regression was then conducted to identify those characteristics 
with p ≤ 0.05. We ultimately adjusted for whether the school 
official had completed medical training and how long they had 
been in that position in multivariate models. All statistical 
analyses were based on two-sided p-values.

Among the 1,450 schools contacted, 752 (52%) completed and 
returned the school official surveys. Three hundred and fifty-nine 
schools refused to participate and the remainder did not respond. 
The sample was representative of California overall: 78% of parti-
cipating schools were public schools, representing 385 of the 977 
school districts in California. There were no significant differences 
geographically or in public vs. private status between the schools 
where school officials did or did not respond. Respondents identi-
fied as the school nurse (28%), health clerk (16%), school registrar 
(13%), district nurse (9%), school principal (7%), and other 
administrative roles (13%) Table 1. Approximately 68% of respon-
dents reported some level of formal medical training, with most of 
these (85%) reporting training as a registered nurse. Respondents 
had been in their position for a median of 3 years (range 0 to 

41 years, interquartile range [IQR] 6.42 years). Participants spent 
a median of 10 hours this year (range 0 to 901 hours, IQR 
31 hours) verifying vaccination records.

Most schools (74%) notified parents about SB277 via at least 
one mechanism: 47% sent written communication home, 26% 
sent e-mail communication home, 34% posted information on 
the school website, and 53% included information in kinder-
garten registration materials Table 1. Regarding the enforce-
ment of school vaccination policies Table 2, 80% of 
respondents reported that only physicians have the authority 
to write medical exemptions, 51% reported that the form must 
have a physician’s signature, 38% reported that the form must 
state whether the medical exemption is permanent or tempor-
ary, and 38% reported that the form must state there is 
a medical condition that contraindicates vaccination. 
Notably, 15% of school officials reported that people other 
than physicians had the authority to write medical exemptions, 
and 21% reported that an invalid medical contraindication was 
an acceptable reason to deny a medical exemption; both are 
inconsistent with SB277 law. Only 137 school officials (17%) 
reported implementing correct interpretations of all aspects of 
SB277 law. School officials reporting enforcement of school- 
level policies inconsistent with SB277 were significantly more 
likely to report the belief that parents should be allowed to send 

Table 1. Characteristics of school officials in study population.

School characteristics N (%)

Mode of response 
Paper 
Online

463 (58.9) 
323 (41.1)

Respondent role in school 
School nurse 
Health clerk 
Other administrative role 
Registrar 
District nurse 
School principal or director 
Not reported

223 (28.7) 
123 (15.9) 
104 (13.4) 
102 (13.2) 

71 (9.1) 
52 (6.7) 

101 (13.0)
Respondent trained as nurse 

Yes 
No 
Not reported

532 (67.7) 
119 (15.1) 
135 (17.2)

Parents notified about SB277 
Yes 
No 
Don’t know

578 (77.5) 
37 (5.0) 

131 (17.5)
How parents were notified about SB277 

Included information in kindergarten registration materials 
Sent written communication home 
Posted information on school website 
Posted written information at school 
Sent e-mail communication home 
Other form of communication 
Held meeting at school for parents

420 (55.9) 
371 (49.3) 
269 (35.8) 
204 (26) 

200 (27.1) 
66 (8.8) 
42 (5.6)

Years respondent has been in position, median (IQR) 3 (6.4)
Hours spent verifying vaccination records this year, median (IQR) 10 (31)

Note: Not all participants responded to every question, so the number of respon-
dents is not the same for all variables; due to these missing values, the reported 
N does not add up to the total number in the study population. SB277, Senate 
Bill 277. IQR, interquartile range.

Table 2. School enforcement of SB277 provisions among California schools in 
study.

School policy N (%)

Form must have signature from physician 
Yes 
No 
Not reported

401 (51.0) 
157 (20.0) 
228 (29.0)

Form must state whether medical exemption is permanent or 
temporary 
Yes 
No 
Not reported

301 (38.3) 
257 (32.7) 
228 (29.0)

Form must state medical condition that contraindicates 
vaccination 
Yes 
No 
Not reported

301 (38.3) 
257 (32.7) 
228 (29.0)

Only children with temporary medical exemptions eligible for 
conditional enrollment 
Yes 
No 
Not reported

46 (5.8) 
708 (88.8) 

43 (5.4)

Only physicians (MD or DO) have authority to write medical 
exemptions 
Yes 
No 
Not reported

625 (79.5) 
118 (15.0) 

43 (5.5)

Reason provided for the medical exemption is not a valid 
medical contraindication 
Yes 
No 
Not reported

393 (50.0) 
165 (21.1) 
228 (29.0)

Number of SB277 provisions enforced by school 
0 policies 
1–2 policies 
3–4 policies 
5–6 policies 
Not reported

20 (2.5) 
194 (24.7) 
225 (28.6) 
118 (15.0) 
229 (29.1)

Not all participants responded to every question, so the number of respondents is 
not the same for all variables; due to these missing values, the reported N does 
not add up to the total number in the study population. MD, Doctor of 
Medicine. DO, Doctor of Osteopathic Medicine.
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their unvaccinated children to school (odds ratio [OR] 2.71, 
95% confidence interval [CI] 1.33–5.48). Although nurse 
respondents largely acknowledged the benefits of vaccines, 
87% of nurses also reported that parents should be allowed to 
send unvaccinated children to school.

Among the five vaccine-preventable diseases included in the 
survey, school officials perceived that children in their school 
were most susceptible to influenza and varicella, and less sus-
ceptible to pertussis, mumps, and measles. Respondents per-
ceived pertussis, mumps, and measles as more severe diseases 
and influenza and varicella as less severe. All vaccines included 
in the survey were perceived to be safe. Key vaccination beliefs 
varied substantially between school officials who were and were 
not trained as nurses Table 3. Nurses were more likely than 
non-nurses to hold beliefs recognizing the importance of vac-
cination. For example, over 80% of nurse respondents reported 
that vaccines strengthen the immune system, while only 62% of 
non-nurse respondents reported the same. Almost 7% of nurse 
respondents and 11% of non-nurses reported that vaccinations 
do more harm than good. Both nurses (98%) and non-nurses 
(96%) reported that parents should be allowed to send their 
unvaccinated children to school. Respondents trained as nurses 
were significantly more likely to agree that vaccines strengthen 
the immune system (OR 2.20, 95% CI 1.40–3.48), and signifi-
cantly less likely to report that they were opposed to vaccina-
tion requirements because they go against freedom of choice 
(OR 0.30, 95% CI 0.13–0.63) or because parents know what is 
best for their children (OR 0.28, 95% CI 0.10–0.80).

Among the 752 responding school officials, 277 reported 
that one or more medical exemptions had been requested at 
their school in the current academic year. The number of 
requests per school ranged from 1 to 37, with a total of 820 
medical exemptions requested and 768 accepted. The propor-
tion of requests accepted per school ranged from 0% to 100% 
with a mean of 46% of requests accepted per school. The vast 

majority of these school officials (93%) reported that all med-
ical exemption requests were accepted at their school in the 
current academic year.

Nurses were more likely to have accepted a medical exemp-
tion request than non-nurses (OR 2.12, 95% CI 1.34–3.36). The 
length of time the school official had been in that position was 
not significantly associated with the likelihood of a medical 
exemption request being accepted (OR 1.03, 95% CI 0.99–1.07). 
After adjustment for confounders, enforcement of SB277 provi-
sions was not significantly associated with an increased likeli-
hood of a medical exemption request being accepted Table 4.

We characterized vaccine knowledge, attitudes, and beliefs 
of school officials and our results suggest these may be asso-
ciated with school-level medical exemption rates. School offi-
cials were generally supportive of vaccination, but some held 
concerns and misconceptions about vaccination. Vaccination 
concerns were less prevalent among nurses compared to non- 
nurses, consistent with previous research on this topic.29 The 
increase in medical exemptions throughout California may 
suggest that vaccine-hesitant parents who previously would 
have utilized nonmedical exemptions have successfully 
obtained medical exemptions from agreeable providers.54 An 
alternative explanation is that parents of children with valid 
reasons for medical exemption had previously obtained less 
rigorous personal belief exemptions and then shifted to med-
ical exemptions upon SB277 implementation;18,55 however, 
this is unlikely given the national median rate of medical 
exemptions is only 0.2%.56

We found that, in this population, school-level vaccination 
policies are not associated with the likelihood of medical exemp-
tions being accepted. This may be indicative of the level of 
awareness of state-level and school-level policies by those who 
completed the survey, given the wide range in reported roles. 
Additionally, we noted several important inconsistencies 
between reported school policies and the actual SB277 

Table 3. Likelihood of respondents agreeing with key vaccination-related beliefs associated with medical training.

Key vaccination belief

Respondents agreed or 
strongly agreed (%)

Unadjusted OR 
(95% CI)

Adjusted OR 
(95% CI)

Nurses 
(n = 273)

Non-nurses 
(n = 259)

I am concerned that children’s immune systems could be weakened by too many immunizations 17 (6.7) 29 (11.2) 0.48 (0.26–0.90)* 0.52 (0.27–1.01)
Vaccines strengthen the immune system 222 (81.3) 160 (61.8) 2.14 (1.40–3.30)* 2.20 (1.40–3.48)*
Immunizations do more harm than good 18 (6.6) 18 (6.9) 0.88 (0.45–1.74) 0.81 (0.41–1.62)
I am opposed to immunization requirements because they go against freedom of choice 11 (4.0) 31 (12.0) 0.29 (0.14–0.60)* 0.30 (0.13–0.63)*
I am opposed to immunization requirements because parents know what is best for their children 5 (1.8) 16 (6.2) 0.27 (0.10–0.75)* 0.28 (0.10–0.80)*
Immunization requirements protect children from getting diseases from unimmunized children 238 (87.2) 213 (82.2) 1.33 (0.80–2.20) 1.32 (0.78–2.22)
Parents should be allowed to send their children to school even if not vaccinated 268 (98.1) 249 (96.1) 0.61 (0.34–1.08) 0.59 (0.33–1.08)

Table 4. Likelihood of medical exemption request being accepted associated with enforcement of school vaccination and exemption policies.

Respondent report of enforcement of school policy N (%)
Unadjusted OR 

(95% CI)
Adjusted OR 
(95% CI)

Parent must provide signature from physician 401 (51) 2.09 (0.68–6.40) 1.35 (0.40–4.54)
Form must state whether medical exemption is permanent or temporary 301 (38) 1.34 (0.40–4.52) 1.64 (0.38–7.14)
Form must state medical condition that contraindicates vaccination 301 (38) 2.13 (0.66–6.85) 2.12 (0.59–7.71)
Only children with temporary medical exemptions eligible for conditional enrollment 46 (6) 2.38 (0.78–7.22) 1.96 (0.59–6.47)
Only physicians (MD or DO) have authority to write medical exemptions 625 (80) 1.94 (0.62–6.01) 2.08 (0.60–7.24)
Reason provided for the medical exemption is not a valid medical contraindication 393 (50) 15.40 (1.47–16.37)* 8.99 (0.86–9.58)

OR, odds ratio. CI, confidence interval. MD, Doctor of Medicine. DO, Doctor of Osteopathic Medicine. Odds ratios adjusted for whether or not the school official was 
trained as a nurse and how long the school official has been in that position. 

* p < 0.05.
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legislation. About 15% of school officials reported that people 
other than physicians, such as physician’s assistants or nurses, 
had the authority to write medical exemptions; however, only 
physicians have the authority to write medical exemptions in 
California. About 21% of school officials reported that an invalid 
medical contraindication as defined by the Advisory Committee 
on Immunization Practices52 was an acceptable reason to deny 
a medical exemption. This too is beyond their authority, since 
under SB277 schools can only deny medical exemptions for 
administrative reasons such as the form not being signed by 
a physician. This suggests that misunderstanding and inconsis-
tent enforcement of SB277 by misinformed or underinformed 
school administrators may result in medical exemptions being 
inappropriately accepted or denied.

It is already understood that the medical training of school 
personnel and their vaccine knowledge, attitudes, and beliefs 
are associated with exemption rates.29 In California under the 
new legislation, the administrative burden is on schools to 
check student vaccination records and to determine whether 
each child can be admitted. While other literature has been 
published on school personnel and vaccine exemptions, and 
literature has been published on SB277, we are not aware of 
other studies that have examined the recent legislation change 
in California within the context of school personnel and 
whether their vaccine knowledge, attitudes, and beliefs are 
associated with exemption rates. Our study adds to our under-
standing of SB277 to confirm that the training of school offi-
cials, their vaccine knowledge and beliefs, and school-level 
vaccination practices may impact school-level enforcement of 
medical exemptions in this California population; this has 
important implications not only in California but also in 
other states considering similar policies.

It has previously been reported that California has 
a shortage of school nurses;57 as such, nurses likely need to 
prioritize school issues such as student medication and special 
needs, and as a result they may be insulated from vaccination 
and exemption decisions that might be happening on an 
administrative level. Our findings may be predicated on 
whether school districts can afford to embed nurses at local 
schools who would then be responsible for vaccination records.

The present study suggests that the knowledge, attitudes, 
and beliefs of school officials may impact the up-to-date vacci-
nation status of children in California. While SB277 was 
intended to be applied consistently statewide, implementation 
in terms of tracking vaccination records and accepting medical 
exemption requests may vary widely depending on the indivi-
dual school administrator.58,59 Robust school policies that 
ensure careful recordkeeping of vaccination requirements and 
missed doses are crucial for ensuring children are up to date on 
their vaccinations. Oversight of each school’s procedures by the 
California Department of Public Health may also be necessary 
for ensuring consistent enforcement.

School officials who work with parents on vaccination are in 
a unique position to influence parental vaccine decision-making, 
and as such they need to be sufficiently equipped to answer 
parent questions and discourage unnecessary exemptions.29 

Our results suggest that some school officials may need addi-
tional education on vaccination law and vaccine science. The 
prevalence of concerns and misconceptions about vaccination 

among respondents suggests that a communication intervention 
might be beneficial for school officials to address their miscon-
ceptions and improve their capacity to effectively talk to parents 
about vaccines. Almost 7% of nurses reported the belief that 
vaccinations do more harm than good; this suggests that school 
officials, even those with medical training, may be transmitting 
incorrect information to parents. Schools with sufficient 
resources and personnel should prioritize properly trained 
health-care employees to handle student vaccination records.

Another strategy for reducing medical exemptions entails 
the required verification and approval of all medical exemption 
requests by a state or local health department.58,59 Additional 
vaccine legislation was passed in California in late 2019 to 
increase oversight of medical exemptions going forward: 
SB276 will require the California Department of Public 
Health to review medical exemptions from schools having 
less than 95% students up-to-date, from schools that fail to 
report vaccination rates to the California Department of Public 
Health, and from physicians who wrote more than five medical 
exemptions in a calendar year,60 and SB714 will permit a child 
with a medical exemption accepted before 2020 to remain 
conditionally enrolled until they enter the next grade span.61 

A similar but more stringent strategy has long been in place in 
West Virginia, where a physician employed by the State Bureau 
for Public Health reviews evidence from the child’s physician 
to determine whether medical exemptions should be 
accepted,62 rather than placing that burden on schools. 
Shifting some of the responsibility for verifying and accepting 
medical exemptions from the school to the California 
Department of Public Health should address many of the 
implementation and enforcement issues identified in our 
study, but a significant burden remains at the school level.

This study has several limitations. There is the possibility of 
response bias, since only the most interested or opinionated 
school officials may have taken the time to respond and their 
responses may differ from those who chose not to complete the 
survey or who did not respond. The vast majority of non- 
responders did not return the postcard to indicate they were 
declining to participate, so we were unable to assess whether 
there were differences between those that did agree to partici-
pate, did not agree to participate, or simply did not respond. 
We ultimately followed up with school officials who had not 
returned the postcard, but again were unable to confirm 
whether postcards were not returned because of refusal or 
because of non-response.

Additionally, we asked questions about legislation that was 
implemented two years before the survey was conducted, which 
may have contributed to recall bias in the responses. There were 
also several limitations with the study design and method of 
sampling; given the way the surveys were confidentially admi-
nistered, we were unable to stratify analyses by school type or 
previous exemption rate. Some school officials needed to obtain 
permission from higher-level administrators to complete the 
survey or may have been prevented from participating based 
on school policies. Smaller schools may have been less likely to 
respond due to limited resources. Some schools may not have 
had complete or accurate records of the frequency of exemption 
requests, or the respondent may not have been sufficiently famil-
iar with school-level vaccination policies. We did not ask the 
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total number of kindergarten students in each school, preventing 
us from assessing the likelihood of a child having a medical 
exemption or extrapolating to the likelihood of a child being up- 
to-date on all vaccines. Instead, we assessed the likelihood of 
a medical exemption request being accepted as a binary variable, 
but the relative rarity of some or no requests being accepted may 
have limited the statistical significance of our findings. While the 
anonymous survey format likely limited social desirability bias, 
some school officials may have been less likely to report espe-
cially vaccine-hesitant beliefs. Our study population was repre-
sentative of school officials in public schools in California, but 
this sample did not reflect school administrators at private 
schools without information listed online, independent study 
programs, or homeschooling private school programs; as such, 
we may have under-estimated vaccine hesitancy among school 
officials in the state. As such, our findings are likely generalizable 
to school officials at schools in California, but not to the greater 
United States, as SB277 is specific to California. Lastly, the cross- 
sectional study design precludes us from making conclusions 
about causality in this study.

The present study discussed the school-level modes of SB277 
enforcement and characterized vaccine knowledge, attitudes, 
and beliefs of school officials. We found that many school 
officials are knowledgeable about and supportive of vaccines, 
and identified addressable gaps in the vaccine knowledge of 
school officials, particularly those not trained as nurses. 
Equipping school officials as competent sources of vaccine infor-
mation for concerned parents will be valuable in improving 
parental vaccine uptake. As more states eliminate non-medical 
exemptions, further research should be conducted to explore 
how other states are implementing and enforcing similar legisla-
tion. Further research is also needed to assess how SB277 can be 
more consistently and efficiently implemented, and whether 
additional legislation like SB276 is necessary to refine school 
vaccination law in California. In addition, existing studies 
regarding immunization law in other countries focus primarily 
on health-care worker vaccination mandates as opposed to 
school vaccination mandates, reflecting an additional gap in 
the literature that may be worth exploring further.
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