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Background

Routine childhood vaccinations have prevented millions of 
serious illnesses and thousands of premature deaths [1–4]. 
Data collected by the U.S. Centers for Disease Control and 
Prevention show that children living outside of a metropoli-
tan statistical area (MSA) have lower vaccination rates than 
children living in an MSA (e.g., influenza, 48% vs. 62%), 
and non-MSA children have higher rates of not receiving 
any vaccines (1.4% vs. 0.9%) [5]. Additionally, COVID-
19 vaccination coverage is lower in rural areas for children 
5–11 years old (rural: 15%, urban: 31%) and 12–17 years 
old (rural: 39%, urban: 65%) [6].

One reason for low uptake of childhood vaccinations 
in rural communities is parental vaccine hesitancy, includ-
ing concerns about the safety of vaccines routinely recom-
mended to children, the number of vaccines administered 
at once, the necessity of vaccines, and potential side effects 
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Abstract
The purpose of our study was to identify primary care providers’ (PCPs’) practices in promoting childhood vaccination 
and their perceptions regarding barriers to vaccination in a primarily rural state. In January-May 2022, we conducted 
a mail and online survey of PCPs across Montana (n = 829). The survey included modules on routine immunizations 
in children 0–2 years old and COVID-19 vaccination in children 5–17 years old. The survey response rate was 36% 
(298/829). We categorized PCPs as working in rural (n = 218) or urban areas (n = 80), based on Rural-Urban Commuting 
Area codes. We then compared responses between rural and urban PCPs using chi-square tests. Urban PCPs (90–94%, 
depending on vaccine) stocked routinely recommended vaccines more frequently than rural PCPs (71–84%), but stocked 
the COVID-19 vaccine less often than rural PCPs (44% vs. 71%, respectively, p < 0.001). A higher percentage of rural 
providers reported parental beliefs that vaccine-preventable diseases are not severe enough to warrant vaccination (48% 
vs. 31%, p = 0.01) and concerns that vaccination will weaken their child’s immune system (29% vs. 6%, p < 0.001). More 
rural (74%) compared to urban (59%) PCPs identified a social media campaign from local health departments promoting 
early childhood vaccinations as an effective strategy to increase childhood vaccination rates (p = 0.01). We identified key 
differences in some childhood vaccination practices and barriers between rural and urban PCPs. Interventions to increase 
rural vaccination rates could include increasing the number of providers stocking all recommended vaccines, identifying 
strategies to address parents’ concerns regarding vaccine necessity, and collaborations with public health departments.
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[7–10]. Furthermore, although research has been limited 
regarding COVID-19 vaccine-related concerns of parents 
residing in rural areas, recent non-rural focused studies 
reported that parents are hesitant to vaccinate their chil-
dren against COVID-19 due to concerns about vaccine side 
effects and the safety of the COVID-19 vaccine [11, 12]. 
However, more research in rural communities is needed. 
While parental hesitancy is a driver of childhood undervac-
cination in rural and urban America, structural barriers to 
immunization services, such as transportation barriers [13], 
access to fewer pediatricians [14], and medical provid-
ers not stocking all recommended vaccines [15], are more 
prominent in rural areas.

There is a range of evidence-based strategies to address 
hesitancy and non-hesitancy barriers to routine childhood 
vaccinations. Primary care providers (PCPs) have consis-
tently been shown to be the strongest influencers in parents’ 
vaccination decision-making [16–20], even among people 
who are hesitant about vaccines [17]. Additionally, clinic-
level strategies like reminder-recall processes that inform 
parents that their children are due or overdue for vaccina-
tions [21] and automated prompts at the point of care that 
guide providers in which vaccines to recommend, are asso-
ciated with higher vaccination rates [16, 21, 22]. While there 
are multiple evidence-based strategies to increase vaccina-
tion coverage [16], there is a lack of data on how frequently 
such strategies are used, particularly in communities outside 
of urban areas.

We surveyed PCPs across Montana, a primarily rural 
state [23]. Rates of routine vaccinations in Montana in 
early childhood (0–2 years old) lag behind the national 
average, and 5- to 17-year-olds in Montana are about 15% 
points behind national levels for COVID-19 vaccination 
[5, 24–26]. Our objectives were to identify Montana PCPs’ 
practices in promoting routine and COVID-19 childhood 
vaccinations and their perceptions of vaccination barriers, 
and to compare the prevalence of practices and perceptions 
between rural and urban providers.

Methods

Participants

We sent a survey to all eligible PCPs in Montana (n = 829). 
PCPs were eligible for the survey if they were physicians, 
advanced practice registered nurses (APRNs), or physician 
associates (PAs) who administered childhood (less than 
18 years old) vaccinations or referred children for immu-
nization services and primarily worked in Montana with a 
specialty in family medicine or pediatrics. A complete list 
of Montana PCPs was identified using Wyoming, Idaho, 

Montana Health Workforce Data (WIM Tracking) [27]. This 
study was approved by the University of Montana Institu-
tional Review Board under the exempt category of review.

Survey Design

We surveyed PCPs in January-May 2022 when COVID-19 
vaccines were available for children 5–17 years old, but not 
for younger age groups. The survey included two distinct 
modules: routine childhood immunizations in children 0–2 
years old and COVID-19 vaccination for children 5–17 
years old. We adapted survey questions from previous pro-
vider and parent surveys [28–34]. Due to limited published 
studies of surveys specific to COVID-19 vaccination for 
children at the time of survey development, some questions 
were developed by the research team with assistance from 
a PCP specializing in family medicine. The PCP provided 
feedback about the design and flow of the survey and the 
validity of the survey questions. Additionally, 4 PCPs (3 
Physicians, 1 PA) gave survey feedback through cognitive 
interviews, which were used to test and modify the survey 
tool [35]. Providers received a $30 Amazon gift card for 
participation in cognitive interviews.

The final survey tool had 21 content questions and four 
demographic questions. Comment boxes were available 
throughout the survey for participants to provide addi-
tional open-ended feedback. The survey included a cover 
page with information about the study and information that 
participation was voluntary. Participants could skip survey 
questions they did not wish to answer.

Survey Administration

We sent four survey mailings from January-May 2022, 4–6 
weeks apart. Providers were not offered an incentive to par-
ticipate in the survey. Each survey mailing contained a paper 
survey and a cover letter with information about the survey. 
All potential participants could either complete the survey 
via hard copy and return it by mail in a pre-paid envelope or 
take the survey online. The last survey mailing (mailing #4) 
contained a hand-addressed, larger (10” x 13”), and differ-
ent-colored envelope than was previously used [36]. Study 
data were collected and managed using REDCap (Research 
Electronic Data Capture) [37, 38]. REDCap is a secure, 
web-based software platform that supports data capture for 
research studies. Each provider was given a unique code 
linked to their online survey response to (1) avoid replicated 
data if one provider completed a survey online and by hard-
copy, and (2) so providers that participated were excluded 
from future survey mailings. For a subset of providers, the 
WIM Tracking provider dataset listed an email address for 
the provider (n = 31) or the practice manager (n = 425). We 
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sent email invitations to these providers directly to complete 
the survey or to the practice manager to forward to the pro-
vider. The email invitations were sent about two weeks after 
the most recent survey mailout. Data collection was con-
tinuous from the first survey mailing until the online survey 
was inactivated in June 2022. The last accepted paper sur-
vey was received in July 2022.

Rurality

Rurality was categorized using 2010 Rural-Urban Commut-
ing Area (RUCA) codes. RUCA codes classify U.S. census 
tracts by accounting for population, commuting patterns, 
and amount of urbanization [39, 40]. We matched RUCA 
codes with PCP address information from WIM Tracking at 
the census tract level using 2020 Census Bureau tract infor-
mation for Montana [41]. To account for small sample sizes, 
we created an urban and a rural category from RUCA codes 
based on recommendations from previous research [42–44]. 
More details on the dichotomization of RUCA codes are 
provided in Table 1.

Analysis

Online surveys were completed in REDCap, and study per-
sonnel entered paper survey data into REDCap. Once an ini-
tial group of paper surveys was received (n = 25), two study 
team members developed data entry rules to ensure consis-
tency with paper survey data entry and online surveys. We 
pooled paper and online survey entries for analyses [45, 46].

We completed descriptive analyses of responses to sur-
vey questions. For Likert scale responses, we combined 
response options: (1) ‘Barrier’ (major barrier + somewhat of 
a barrier), ‘Neutral or Not a barrier’ (neutral + not much of 
a barrier + definitely not a barrier), (2) ‘Factors that contrib-
uted a lot or somewhat to parental concerns’ (contributed 
a lot + contributed somewhat), ‘Factors that contributed a 
little or did not contribute to parental concerns’ (contrib-
uted a little + contributed not at all), (3) ‘Agreed’ (some-
what agreed + strongly agreed), ‘Neutral or disagreed’ 
(neutral + somewhat disagree + strongly disagree’), and (4) 
‘Effective strategies’ (very effective + somewhat effective), 
‘Not considered effective’ (neutral + somewhat ineffec-
tive + not at all effective). We used Chi-square tests of inde-
pendence and Fisher’s exact test to compare characteristics 
of participants versus nonparticipants, and survey responses 
from PCPs practicing in urban versus rural areas. We con-
ducted all analyses using SAS (version 9.4, The SAS Insti-
tute, Cary, NC), and figures were produced in R [47, 48].

Results

Provider Demographics

Survey Participants

Out of 829 eligible PCPs, 298 participated in the survey 
(36% response rate). Overall, 54.2% of eligible survey par-
ticipants were physicians, 26.2% were APRNs, and 19.7% 
were PAs. Physicians and APRNs were more likely to par-
ticipate in the survey than PAs (p = 0.006). About 81.5% 
of participating PCPs specialized in family medicine, and 
18.5% specialized in pediatrics. PCPs with a pediatric spe-
cialty were more likely to participate than those specializing 
in family medicine (p < 0.001). Participants were predomi-
nately White (87.6%) and identified as female (67.1%). Age 
of participants included 30–40 years old (31.7%), 41–50 
years old (25.9%), or 51–60 years old (22.5%). Experience 
as a provider varied from less than 5 years (20.9%), 5–10 
years (17.9%), 11–20 years (26.9%), 21–30 years (20.5%), 
or more than 30 years (13.8%). There were no significant dif-
ferences in participants and nonparticipants by urban/rural 
location (p = 0.05; Table 2). While 73.2% of participants 

Table 1 Description of rural-urban commuting area (RUCA) codes 
and details on categorization of codes for analyses
RUCA 
code

Descriptiona Dichotomous 
categorization

Partici-
pants
N = 298
n
(col %)

1 metropolitan area and primary 
flowb within an urbanized 
area (UA)

Urban 74
(24.8)

2 metropolitan area high com-
muting and primary flow 30% 
or more to a UA

Urban 6
(2.0)

4 micropolitan area and primary 
flow within an urban cluster 
of 10,000 to 49,999 (large 
UC)

Rural 64
(21.5)

5 micropolitan high commut-
ing and primary flow 30% or 
more to a large UC

Rural 5
(1.7)

7 small town and primary flow 
within a UC of 2,500 to 9,999 
(small UC)

Rural 87
(29.2)

8 small town and primary flow 
30% or more to a small UC

Rural 3
(1.0)

10 rural areas with a primary 
flow not to a UA or UC

Rural 59
(19.8)

aMetropolitan is a population with at least 50,000, micropolitan has 
10,000–49,999 (often referred to as a large rural town) [42, 43], small 
town refers to populations of 2,500-9,999, and rural areas have less 
than 2,500 [39]
bFlow refers to a statistical construct from the Department of Trans-
portation based on information from the American Community 
Survey regarding geographical connectivity and daily commuting 
patterns to and from urban and rural areas that facilitate economic 
integration between areas [40]
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clinic characteristics by RUCA group (p-value range 0.30–
0.97, Table 3).

Routine Early Childhood Vaccination (0–2 Years old)

The majority of PCPs (93.1%) agreed that giving all routine 
early childhood vaccines in the primary series at the recom-
mended times was important, with no significant differences 
between rural and urban providers (p = 0.51). Overall, the 
majority of PCPs reported regularly stocking early child-
hood vaccines; however, we found that a higher propor-
tion of urban providers indicated they stocked hepatitis A 
(91.3% vs. 81.2%, p = 0.04), poliovirus (88.8% vs. 76.6%, 
p = 0.02), and rotavirus (87.5% vs. 76.2%, p = 0.03) vaccines 
compared to rural providers (Table 3).

While 34.9% of providers reported using a process to 
identify and contact parents of children who are due or over-
due for routine vaccinations (i.e., reminder/recall), 43.2% 
indicated their facility did not have a reminder/recall sys-
tem, and 21.9% were unsure. No difference in the use of 
reminder/recall was found between rural and urban provid-
ers (p = 0.43). Among providers who did report having a 
reminder/recall process, 2.9% reported that reminder/recall 
occurred on a weekly basis, 14.7% reported that reminder/
recall was conducted on a monthly basis, 33.3% reported 
that reminder/recall was conducted only when there was 
staff capacity to do so, and 38.2% were unsure how often 
reminder/recall was conducted.

The majority of providers reported that barriers to on-
time vaccinations for children 0–2 years old included par-
ents choosing to delay or refuse some or all vaccines for 
their children (84.5%) or parents not knowing when to bring 
their child in for routine well-care (50.0%, Fig. 1, Appendix 
Table 1). There were no significant differences in provider-
reported barriers to vaccinations between participants work-
ing in urban or rural areas (p-value range: 0.15–0.98).

Most providers reported that based on their experiences, 
concerns that children receive too many vaccines (62.7%), 
concerns that their child will suffer long-term complica-
tions from vaccines (53.8%), and general worries about 
vaccines without a specific concern (52.8%) contributed a 
lot or somewhat to parents’ questions and concerns about 
vaccines. However, a higher percentage of rural provid-
ers reported that parental beliefs that vaccine-preventable 
diseases are not severe enough to warrant vaccination 
(47.8% vs. 31.0%, p = 0.01) and concerns that vaccination 
will weaken their child’s immune system (28.6% vs. 5.9%, 
p < 0.001) contributed a lot or somewhat to parental vac-
cine concerns. There were no other significant differences 
between rural and urban PCPs (p-value range = 0.12–0.91, 
Fig. 2, Appendix Table 2).

worked in rural areas, 26.9% worked in urban areas. Pro-
viders represented 45 out of 56 counties in Montana. Par-
ticipants reported working at a hospital or health-system 
owned private clinics (n = 85), private independent clinics 
(n = 72), federally qualified health centers (n = 59), clinics 
within critical access hospitals (n = 47), rural health clin-
ics (n = 44), Indian Health Service-operated centers/Tribal 
health facilities/urban Indian health care facilities (n = 11), 
community health centers (n = 8), or other (ex. school-based 
health centers) (n = 5) (multiple settings could be selected).

Participant and Clinic Characteristics by RUCA 
Categorization

We did not find differences in provider roles when compar-
ing urban participants (67.5% physicians, 22.5% APRNs, 
10.0% PAs) to rural participants (54.1% physicians, 30.7% 
APRNs, 15.1% PAs, p = 0.11). Urban participants had a 
higher percentage of providers specializing in pediatrics 
(26.3%) than rural areas (15.6%, p = 0.04). Among all 
participants, 96.3% indicated their facility offered immu-
nizations on site, 84.0% participated in the Vaccines for 
Children (VFC) program, and 96.6% reported vaccinations 
to the state’s centralized immunization information system 
(ImMTrax); there were no significant differences in these 

Table 2 Characteristics of survey participants and nonparticipants
All
N = 829

Partici-
pants
N = 298

Nonpar-
ticipants
N = 531a

p-valueb

n
(col %)

n
(col %)

n
(col %)

Provider type
Physician 449

(54.2)
172
(57.7)

277
(52.2)

Advanced practice regis-
tered nurse (APRN)

217
(26.2)

85
(28.5)

132
(24.9)

0.006*

Physician associate (PA) 163
(19.7)

41
(13.8)

122
(23.0)

Specialty
Family Medicine 729

(87.9)
243
(81.5)

486
(91.5)

< 0.001*

Pediatrics 100
(12.1)

55
(18.5)

45
(8.5)

RUCA categories
Urban 258

(31.1)
80

(26.9)
178
(33.5)

0.05

Rural 571
(68.9)

218
(73.2)

353
(66.5)

aNonparticipants included those that declined the survey (n = 17) and 
individuals that did not respond to the survey (n = 514)
bChi-square test of independence was used to assess differences 
between participants and nonparticipants
* significant result (significance level, p < 0.05)
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increase routine childhood vaccination. The largest percent-
age (88.1%) of PCPs agreed that providing expecting par-
ents with information about early childhood vaccines as part 
of prenatal care would be a very or somewhat effective strat-
egy. Fewer urban (58.7%) compared to rural (73.9%) PCPs 
identified a social media campaign from state or local health 
departments promoting early childhood vaccinations as a 
potentially very or somewhat effective strategy to increase 
childhood vaccination rates (p = 0.01). No other differences 
between perceptions of strategy effectiveness were found 
between rural and urban PCPs (p-value range: 0.08–0.87, 
Fig. 3, Appendix Table 3).

Regarding their perceptions of strategies to increase 
routine childhood vaccination rates, most PCPs supported 
having the local public health department use state immu-
nization information systems data (ImMTrax) to contact 
parents when their child is due or overdue for immuniza-
tions (81.0%). Additionally, PCPs indicated that training 
non-PCP clinic staff (83.9%) and PCPs (73.1%) in strategies 
for effective vaccine conversations, increasing the capacity 
to deliver vaccinations at alternative immunization sites 
(63.5%), or mailing/emailing educational vaccine materi-
als to parents before their child’s scheduled appointment 
(64.1%) would be very or somewhat effective strategies to 

All Participants
(N = 298)a

Rural
(N = 218)

Urban
(N = 80)

p-valueb

n
(col %)

n
(col %)

n
(col %)

Role
Physician 172

(57.7)
118
(54.1)

54
(67.5)

Advanced Practice Registered Nurse 85
(28.5)

67
(30.7)

18
(22.5)

0.11

Physician Associate 41
(13.8)

33
(15.1)

8
(10.0)

Specialty
Family Medicine 243

(81.5)
184
(84.4)

59
(73.8)

0.04*

Pediatrics 55
(18.5)

34
(15.6)

21
(26.3)

Clinic Immunization
Practices
Offer immunizations on site (n = 298) 287

(96.3)
208
(95.4)

79
(98.8)

0.30c

Participate in Vaccines for Children (VFC) 
program (n = 282)

237
(84.0)

170
(83.7)

67
(84.8)

0.97

Report to Montana’s immunization infor-
mation system, ImMTrax (n = 268)

259
(96.6)

189
(96.9)

70
(95.9)

0.68c

Regularly stocked routine vaccinesd

Hepatitis B 250
(83.9)

178
(81.7)

72
(90.0)

0.08

Rotavirus 236
(79.2)

166
(76.2)

70
(87.5)

0.03*

Diphtheria-tetanus-acellular pertussis 
(DTaP)

270
(90.6)

194
(89.0)

76
(95.0)

0.12

Haemophilus influenzae type B (Hib) 255
(85.6)

182
(83.5)

73
(91.3)

0.09

Pneumococcal conjugate vaccine (PCV) 262
(87.9)

187
(71.4)

75
(93.8)

0.06

Inactivated poliovirus vaccine (IPV) 238
(79.9)

167
(76.6)

71
(88.8)

0.02*

Influenza 279
(93.6)

202
(92.7)

77
(96.3)

0.26

Measles-mumps-rubella (MMR) 256
(85.9)

182
(83.5)

74
(92.5)

0.05

Varicella 250
(83.9)

178
(81.7)

72
(90.0)

0.08

Hepatitis A 250
(83.9)

177
(81.2)

73
(91.3)

0.04*

Table 3 Participant character-
istics overall and by combined 
RUCA categories (rural and 
urban)

aAll questions were voluntary. 
Sample size and percentages 
represent the providers that 
answered the question, therefore, 
sample sizes provided for each 
question may not add up to the 
total sample size of providers
bChi-square test of independence 
was used to assess differences 
in the distributions of RUCA 
categorization of providers (rural 
and urban)
cp-values calculated using Fish-
er’s exact test because greater 
than 20% of cells had expected 
cell counts less than 5.0
dProviders were able to choose 
multiple options, percentages 
may add up to more than 100%
* significant result (significance 
level, p < 0.05)
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these survey responses between rural and urban providers 
(p-value range: 0.21–0.98).

The most frequent provider-reported barriers to COVID-
19 vaccination for children 5–17 years old were parents’ 
or patients’ concerns; specifically, their concerns that the 
COVID-19 vaccines were rapidly developed and autho-
rized (96.2%), fears that getting the COVID-19 vaccine 
will lead to long-term health issues (92.3%), beliefs that the 
COVID-19 vaccine is being promoted for commercial gains 
of pharmaceutical companies (77.7%), or fears that getting 
the COVID-19 vaccine will cause short-term side effects/
allergic reactions (76.3%). We did not find significant dif-
ferences in reported barriers based on the urban/rural des-
ignation of the provider (p-value range: 0.09–0.97, Fig. 4, 
Appendix Table 4).

Discussion

Our survey investigated Montana primary care providers’ 
experiences with and perceptions of routine early child-
hood vaccines for children 0–2 years old and COVID-19 
vaccines for children and adolescents 5–17 years old. Par-
ticipants overwhelmingly supported vaccinations for chil-
dren in this large and primarily rural state, where most PCPs 
practice outside of urban areas. Our analysis of responses 
by whether providers worked in an urban or rural RUCA 
designation illuminated important differences in PCPs’ per-
ceptions of parental concerns and immunization practices.

Child and Adolescent COVID-19 Vaccination (5–17 
Years old)

The majority of PCPs reported that they stocked COVID-
19 vaccinations (64.1%). A higher proportion of rural PCPs 
(71.3%) reported stocking COVID-19 vaccines than urban 
providers (44.3%, p < 0.01). Of providers that reported not 
stocking COVID-19 vaccines, 86.4% did not plan to stock 
the vaccine in the future, and 9.7% were unsure if they would 
stock the vaccine. Of the providers that indicated they are 
not planning to stock the COVID-19 vaccine, their reasons 
were concerns about vaccine waste if all doses from the 
multi-dose vials were not used (60.7%), lack of appropri-
ate cold storage for the vaccine (48.3%), not enough antici-
pated demand to stock the vaccine (29.2%), not enough staff 
to manage the vaccine inventory (28.1%), or not enough 
staff to administer vaccines (23.6%). In the open-feedback 
option, 15 PCPs wrote that they were not planning to stock 
the COVID-19 vaccine because COVID-19 vaccines were 
readily available at public health departments or pharmacies 
in their community.

Although 84.5% of providers somewhat or strongly 
agreed that their facility does a good job of routinely 
checking patients’ COVID-19 vaccine status if the patient 
is age-eligible, only 26.0% somewhat or strongly agreed 
that their clinic has been proactive in reaching out to par-
ents to encourage them to get their child vaccinated against 
COVID-19. We did not find significant differences in 

Fig. 1 Provider-reported barriers 
to early childhood vaccination 
(0–2 years old).aAll questions 
were voluntary. Sample size and 
percentages represent the provid-
ers that answered the question, 
therefore, sample sizes provided 
for each question may not add up 
to the total sample size of provid-
ers. bThe figure provided shows 
percentages for all response 
options. However, we completed 
analyses using the categories bar-
rier and Neutral or not a barrier. 
‘Barrier’ represents percentages 
from major barrier + somewhat 
of a barrier and ‘Neutral or not a 
barrier’ represents percentages 
from neutral + not much of a bar-
rier + definitely not a barrier.
Abbreviations: Electronic health 
record (EHR).
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primary care for immunization services is associated with 
lower vaccination coverage [15], efforts to increase child-
hood vaccination should include increasing the percentage 
of primary care clinics that stock all recommended child-
hood vaccines. Interestingly, our survey findings revealed 
an opposite trend for COVID-19 vaccination, with more 
rural PCPs reporting stocking COVID-19 vaccines, likely 
due to the availability of commercial pharmacies providing 
the vaccination in urban areas. Therefore, recommendations 
to public health practitioners should include stocking more 

In Montana, fewer PCPs in rural areas reported stocking 
some routine childhood vaccines. These findings align with 
prior research that found providers practicing outside urban 
areas are less likely to stock all recommended vaccines [9, 
15]. Similarly, prior studies have also reported that children 
and adolescents living in rural communities are more likely 
to be referred to local public health departments for vac-
cination services [9, 15] and are more likely to receive vac-
cinations at a public facility than urban or suburban children 
[15, 49–51]. However, because referring patients outside of 

Fig. 2 Provider-reported factors that contribute to parental concerns 
for early childhood vaccination (0–2 years old). aAll questions were 
voluntary. Sample size and percentages represent the providers that 
answered the question, therefore, sample sizes provided for each ques-
tion may not add up to the total sample size of providers. bThe figure 
provided shows percentages for all response options. However, analy-
ses were completed using two categories, contributes a lot or somewhat 

and contributes a little or not at all. ‘Contributes a lot or somewhat’ 
indicates that the factor contributed either a lot or somewhat to paren-
tal concerns and ‘Contributes a little or not at all’ represents concerns 
that contributed a little or not at all to parents’ concerns about early 
childhood vaccines. *Significant finding, significance level p < 0.05.
Abbreviations: vaccine-preventable diseases (VPDs).
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Fig. 4 Provider-reported barriers 
to COVID-19 vaccination for 
children and adolescents 5–17 
years old. aAll questions were 
voluntary. Sample size and 
percentages represent the provid-
ers that answered the question, 
therefore, sample sizes provided 
for each question may not add up 
to the total sample size of provid-
ers. bThe figure provided shows 
percentages for all response 
options. However, we completed 
analyses using the categories bar-
rier and neutral or not a barrier. 
‘Barrier’ represents percentages 
from major barrier + somewhat 
of a barrier and ‘Neutral or not a 
barrier’ represents percentages 
from neutral + not much of a bar-
rier + definitely not a barrier.

 

Fig. 3 Providers’ opinions on 
the effectiveness of strategies 
for increasing early childhood 
vaccination rates. aAll questions 
were voluntary. Sample size and 
percentages represent the provid-
ers that answered the question, 
therefore, sample sizes provided 
for each question may not add up 
to the total sample size of provid-
ers. bThe figure provided shows 
percentages for all response 
options. However, analyses were 
completed using the categories 
effective and not considered 
effective. ‘Effective’ indicates 
PCPs that reported the strategy 
would be either very effective or 
somewhat effective. ‘Not consid-
ered effective’ represented PCPs 
that reported strategies would be 
somewhat ineffective, not at all 
effective, or they were neutral. 
*Significant finding, significance 
level p < 0.05.
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use a centralized immunization information system to con-
duct reminder-recall would be a somewhat or very effective 
strategy for increasing vaccination rates. Moving forward, 
targeted interventions for increasing vaccination rates in 
rural Montana should consider expanding the involvement 
of public facilities in promoting vaccination.

Our study had some limitations. Compared to the distri-
bution of specialties in Montana, PCPs with pediatric spe-
cialties were more likely to participate in the survey than 
PCPs with family medicine specialties. Because children 
are just one portion of family medicine providers’ patient 
population, some family medicine PCPs may have been less 
inclined to take the survey as compared to pediatric PCPs. 
Additionally, there is evidence that providers with a pediat-
ric specialty are more likely to provide all early childhood 
vaccinations [15]. Therefore, our results may overestimate 
the prevalence of current strategies used in Montana clinics 
to increase vaccine uptake. Finally, participants only rep-
resented Montana PCPs, so our findings may not represent 
other non-urban areas across the U.S. Rural communities 
are heterogenous and, therefore, experience unique barriers 
to childhood vaccination. However, state and local inves-
tigations of immunization service delivery are critical to 
establishing effective community-level intervention strate-
gies that increase vaccination uptake.

Conclusion

The findings from our statewide survey with PCPs that 
predominantly serve a rural population revealed promising 
avenues for future initiatives to increase childhood vacci-
nation rates. The focus of future interventions for PCPs in 
rural areas should include increasing the number of PCPs 
that stock all recommended childhood vaccines, targeting 
parent-provider vaccine conversations to include discus-
sions about parental perceptions of disease severity and the 
effect of vaccines on the immune system, and collabora-
tions with local health departments to promote childhood 
vaccination.
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COVID-19 vaccines in urban primary care facilities. How-
ever, it is also essential that rural PCPs continue stocking 
the COVID-19 vaccine in-house to ensure easy access to 
COVID-19 vaccination.

We also found significant differences by rurality in 
PCPs’ perceptions of contributing factors to parental con-
cerns about early childhood vaccinations. More rural PCPs 
reported parental concerns that vaccine-preventable diseases 
(VPDs) are not severe enough to warrant vaccination. Indi-
viduals’ perceptions of greater disease severity are associ-
ated with increased intent to vaccinate and increased receipt 
of vaccinations [52–54]. Currently, there is limited evidence 
on how to effectively promote vaccination uptake among 
parents who have lower perceptions of disease severity. One 
randomized controlled trial found that providing vaccine-
hesitant parents with details on the severity of VPDs did 
not improve intent to vaccinate [55]. Given our findings of 
higher provider-reported prevalence of parents questioning 
the necessity of vaccinations in rural areas, additional stud-
ies are needed to address this parental concern effectively. 
Misperceptions about lower disease risk in rural areas may 
be one reason for decreased parental concerns regarding dis-
ease severity. However, VPD outbreaks cluster geographi-
cally [56–59] in both urban [58] and rural environments 
[57, 60]. A recent study in Florida found that even though 
more pertussis cases were identified in urban areas, the risk 
of pertussis was higher in rural counties compared to urban 
counties. Indeed, given the ample evidence that lower vac-
cination coverage leads to higher VPD risk, it was suggested 
that rural counties in Florida had higher disease risk due to 
lower vaccination coverage [58]. Misperceptions that rural-
ity is associated with less disease risk should be addressed 
in targeted community interventions.

Compared with urban providers, more rural providers 
agreed that a social media campaign from state or local 
health departments would be an effective strategy to pro-
mote childhood vaccinations. This finding was likely asso-
ciated with the high reliance on public health departments 
in rural areas. Studies have demonstrated that rural children 
were more likely to be vaccinated at public facilities [49, 
61] and county health departments or community health 
centers [15], compared to urban and suburban children. In 
Montana, over 12% of children born in 2015–2017 only 
received vaccinations in public clinics during their first two 
years of life [62]. Additionally, an earlier study in Colorado 
found that rural PCPs demonstrated a stronger preference 
for health department involvement in vaccination remind-
ers than urban providers [28], and rural parents were more 
supportive than urban parents in receiving reminders to 
vaccinate their child from the local health department [32]. 
In our survey, a majority of urban (82%) and rural (78%) 
providers thought that having public health departments 
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