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A B S T R A C T   

Early childhood vaccination rates are lower in rural areas of the U.S. compared with suburban and urban areas. 
Our aim was to identify barriers to and facilitators of early childhood immunization in rural U.S. communities. 
We completed a systematic review of original research conducted in the U.S. between January 1, 2000-July 25, 
2021. We searched PubMed, Cumulative Index for Nursing and Allied Health Literature, and Web of Science. We 
included studies that examined barriers to and facilitators of routine immunizations in children <36 months old 
in rural areas. Following the Preferred Reporting Items for Systematic Reviews and Meta-analyses guidelines, we 
reported studies’ methodologies and targeted populations, definitions of rurality, and common themes across 
studies that reflected barriers to or facilitators of vaccination. Ultimately, 17 papers met inclusion criteria for 
review. The majority of studies (10/17) were conducted within one U.S. state, and the same number (10/17) 
were conducted prior to 2005. Facilitators of vaccine uptake in rural communities identified across studies 
included reminder/recall systems and parents’ relationships with providers. Parental hesitancy, negative clinic 
experiences, referrals outside of primary care settings, and distance to providers were identified as barriers to 
vaccination in rural settings. This review revealed a limited scope of evidence on barriers to and facilitators of 
early childhood immunization in rural communities. More investigations of the causes of low vaccine coverage 
and the effectiveness of interventions for increasing vaccine uptake are urgently needed in rural pediatric 
populations to address persistent rural–urban immunization disparities.   

1. Introduction 

Vaccinations have been an outstanding public health achievement, 
preventing millions of illnesses and deaths (CDC, 2011). The U.S. 
Advisory Committee on Immunization Practices (ACIP) recommends 
children receive routine vaccinations at ages 0, 2, 4, 6, 12–15, and 
15–18 months. The ten different vaccine series that are recommended 
are: hepatitis B (HepB), rotavirus, diphtheria-tetanus-acellular pertussis 
(DTaP), Haemophilus influenzae type b (Hib), pneumococcal conjugate 
vaccine (PCV), inactivated poliovirus, measles-mumps-rubella (MMR), 
varicella (VAR), hepatitis A (HepA), and influenza (CDC, 2022). The 
Centers for Disease Control and Prevention (CDC) tracks completion of 
these vaccine series by the child’s second birthday. Overall, vaccine 
coverage at state and national levels is high compared to historical av-
erages (Hill et al., 2020; Whitney et al., 2014). However, recent studies 
have shown that over half of U.S. children under 2 years old fall behind 

in receiving recommended vaccines (Freeman et al., 2022; Kurosky 
et al., 2016). Also, high vaccine coverage at state and national levels 
mask low vaccine coverage at smaller community levels. Falling behind 
on vaccinations and living in communities with low vaccine coverage 
are both risk factors for vaccine-preventable diseases (Gahr et al., 2014; 
Glanz et al., 2013; Kurosky et al., 2016; Zucker et al., 2020). 

The CDC conducts the National Immunization Survey-Child (NIS- 
Child) annually to assess early childhood immunization coverage among 
children 19–35 months old at national and state levels (CDC, 2018). The 
NIS-Child survey reports national vaccination rates of children using 
classifications established by the U.S. Census Bureau as living in a 
metropolitan statistical area (MSA) principal city (population >50,000 
and living in a core metropolitan city), an MSA non-principal city 
(population >50,000 and not living in the core metropolitan city), and 
non-MSAs (population <50,000), which are often used to coarsely 
represent urban, suburban, and rural stratifications, respectively ( Hart 
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et al., 2005; Hill et al., 2020; Ingram and Franco, 2012). According to 
NIS-Child data, by 2 years old, children born in 2016 and 2017 who 
lived in non-MSA areas of the U.S. had lower vaccination rates compared 
to children living in an MSA (Hill et al., 2020). For example, children 
living in non-MSAs were 6.3 and 9.7 percentage points behind children 
living in MSA, principal cities for rotavirus and influenza vaccine series 
completion, respectively. Also, 2.0% of children living in non-MSAs 
were completely unvaccinated (i.e., had received no vaccines), as 
compared with 1.1% among both children living in MSA, principal cities 
and MSA, non-principal cities (Hill et al., 2020). 

These rural–urban disparities exist despite the federal Vaccines for 
Children (VFC) program, which ensures free vaccines to uninsured and 
underinsured children under 18 years old in the U.S. Following the VFC 
program’s implementation in 1994, immunization rates increased sub-
stantially nationwide (CDC, 2016; Schwartz and Colgrove, 2020; 
Whitney et al., 2014); however, rates in rural areas have continued to 
fall behind rates in urban areas (Hill et al., 2020). Prior research has 
proposed explanations for childhood undervaccination (i.e., late in 
receipt or failure to complete recommended early childhood vaccination 
series). One barrier to timely immunization is parents’ hesitancy to 
vaccinate their children (Bianco et al., 2019; WHO, 2014), due to rea-
sons such as concerns regarding vaccine safety or beliefs that vaccines 
are not necessary (Lannon et al., 1995; Mical et al., 2021; Taylor et al., 
2002,). However, structural barriers to preventive care services, 
including difficulties accessing clinics, transportation challenges, and 
primary care provider shortages, may also present challenges to timely 
vaccination in rural pediatric populations (Grant et al., 2014; Lannon 
et al., 1995; Shipman et al., 2011; Tierney et al., 2003; Weigel et al., 
2016). 

Additionally, research investigating rurality requires recognition of 
its heterogeneity which encompasses a variety of population sizes, ac-
cess to resources, socio-economics, and cultures (Bennett et al., 2019). It 
is well established in the U.S. that rural communities experience poorer 
health outcomes, including pediatric outcomes such as lower use of 
preventive health services, higher rates of obesity, greater risk of death 
by unintentional injury (Probst et al., 2018), and lower vaccination rates 
(Zhai et al., 2020). Studies have demonstrated persistent disparities in 
rural settings compared to urban areas in general health care access 
(Douthit et al., 2015) and mortality (Moy et al., 2017) indicating unique 
challenges to accessing medical care and preventive health services in 
rural communities. Although studies have demonstrated rural versus 
urban differences in variation in immunization delivery (Fagnan et al., 
2011; O’Leary et al., 2015), explanations specific to why rural children 
are undervaccinated remains understudied. 

To target interventions for increasing early childhood immunizations 
rates in rural communities, there is a need to identify the barriers that 
exist for parents of children living in rural areas, and also facilitators of 
vaccination in these communities. The objective of this study was to 
identify barriers to and facilitators of early childhood immunization 
uptake in rural areas within the U.S. Therefore, we conducted a sys-
tematic review to synthesize the current body of research focused on 
early childhood immunizations within rural settings. 

2. Methods 

We used the Preferred Reporting Items for Systematic Reviews and 
Meta-analyses (PRISMA) guidelines for paper selection (Page et al., 
2021). 

2.1. Information sources and search strategy 

Two study team members (ANA, JT) independently and systemati-
cally searched PubMed, Cumulative Index for Nursing and Allied Health 
Literature (CINAHL), and Web of Science using specific terms and 
phrases (Table 1). Except for the date of publication, we did not use 
additional filters for any of the 3 databases. We started the review 

process with the PubMed database and focused on phrases that included 
‘immunization’ or ‘vaccine’. In our CINAHL search, we utilized addi-
tional variations of the term ‘rural’ (e.g., RUCA) to complement its more 
broadly defined search tactics (Table 1). Our search in the final data-
base, Web of Science, verified that we did not miss a subsection of 
papers. 

2.2. Eligibility criteria and selection process 

The selected papers described original research completed in the U.S. 
and published between January 1, 2000-July 25, 2021. Additional in-
clusion criteria included 1) at least one research aim/objective that 
examined barriers to or facilitators of vaccination in a rural area, and 2) 
the investigation focused on the uptake of recommended routine im-
munizations to children <36 months old. We focused on this age group 
since CDC monitors early childhood immunization coverage in this age 
category (CDC, 2018). Of note, since 2000, there have been minimal 
changes to the vaccines recommended to children. Changes include the 
addition of the rotavirus vaccine in 2006 and expanded recommenda-
tions for universal administration of the Hepatitis A vaccine to young 
children ≥1 year in 2006 (ACIP et al., 2006; Parashar et al., 2022). 

We excluded grey literature, case reports, and reviews from the 
analysis. Additionally, studies were excluded if they investigated 

Table 1 
Search criteria utilized in the literature search, presented by database.  

Database Search Criteria 

PubMeda (((((((((“rural*”[tw] AND “vaccin*”[MeSH] AND 
“hesitan*”[tw])) OR ((“rural*”[tw] AND 
“vaccin*”[MESH] AND (“barrier”[tw] OR “barrier 
s”[tw] OR “barriers”[tw])))) OR ((“parent*”[tw] 
AND “hesitan*”[tw] AND “vaccin*”[MESH] AND 
“rural*”[tw]))) OR ((“missed opportunities”[tw] 
AND (“rural*”[tw] AND “vaccin*”[MESH])))) OR 
((“rural*”[tw] AND (“childhood”[tw] OR 
“childhoods”[tw]) AND “immuniz*”[MESH] AND 
(“barrier”[tw] OR “barrier s”[tw] OR 
“barriers”[tw])))) OR ((“rural*”[tw] AND 
(“primary health care”[MeSH Terms] OR 
(“primary”[tw] AND “health”[MESH] AND 
“care”[tw]) OR “primary health care”[MESH] OR 
(“primary”[tw] AND “care”[tw]) OR “primary 
care”[tw]) AND (“vaccin*”[MESH] AND 
(“barrier”[tw] OR “barrier s”[tw] OR 
“barriers”[tw]))))) OR (((“immuniz*”[MESH] 
AND “rural*”[tw]) AND ((“primary health 
care”[MeSH Terms] OR (“primary”[tw] AND 
“health”[MESH] AND “care”[tw]) OR “primary 
health care”[MESH] OR (“primary”[tw] AND 
“care”[tw]) OR “primary care”[tw]))))) OR 
((“vaccin*”[MESH] AND “hesitan*”[tw] AND 
“rural*”[tw] AND “communit*”[tw]))) AND 
((“2000/01/01′′[PDAT]: ”2021/07/25′′[PDAT])) 

Cumulative Index for Nursing 
and Allied Health Literature 
(CINAHL) 

((rural OR “RUCA” OR nonmetropolitan OR non- 
metropolitan OR frontier OR “geographically 
isolated”)) AND ((vaccin* OR immunization* OR 
“childhood immunization*”)) AND ((barrier* OR 
hesitancy OR “missed opportunit*” OR refusal OR 
acceptan* OR confiden* OR “immunization* 
coverage” OR “vaccin* coverage” OR 
“immunization* status” OR “vaccin* status”))) AND 
DT 20000101-20210725 

Web of Science ((TS=((childhood vaccin* hesitanc*) OR (childhood 
vaccin* refus*) OR (childhood vaccin* accept*))) 
AND TS=(rural*)) AND DOP=(2000-01-01/2021- 
07-25)  

a We utilized a ‘text word’ (tw) search for ‘rural’ which tells PubMed to look 
for ‘rural’ in titles, abstracts, and MESH headings. However, if a rural-specific 
study excluded the term ‘rural’ in the abstract or title, it may not have been 
identified in PubMed search results. Therefore, in our CINAHL database search 
we included multiple rurality phrases and we checked references in each 
selected article for additional papers. 
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barriers to immunization but only utilized urbanicity or rurality in the 
analysis and not as a focus or objective of these studies (i.e., criteria #1) 
(Megel et al., 2002; O’Leary et al., 2018; Smith et al., 2009). 

After each team member (ANA, JT) made their selections indepen-
dently, they collectively assessed each paper and selected the final pa-
pers for review. Four papers required a third researcher (SRN) to make 
the final decision to include or exclude. 

2.3. Data extraction 

For each study, team members (ANA, JT) extracted the following 
information: location, study population, methodology, immunization 
focus, and sample size. We extracted selected results and analyzed all 
selected papers for consistent themes that fit within our objective for the 
review. Once the main results were identified from each study, team 
members (ANA, SRN) independently compiled results into broad themes 
that demonstrated either barriers to or facilitators of early childhood 
immunization uptake. The team discussed and refined themes until all 
authors reached agreement. 

3. Results 

3.1. Study selection 

The initial search yielded 933 papers (315 PubMed, 580 CINAHL, 38 
Web of Science). After removal of duplicates, we were left with 894 
papers. Then, based on title and abstract review, we removed articles 

that were outside of the U.S. or unrelated to childhood immunizations 
(n = 798). For the remaining articles (n = 96), we screened methodol-
ogy, and eliminated articles that were out of the scope of the review (e. 
g., case report) (n = 69). The remaining articles were read in their en-
tirety to assess eligibility (n = 27). Of those, we eliminated studies that 
1) did not focus on immunization uptake (n = 4), 2) the target de-
mographic included a broad age range (e.g., 2–16 years) instead of 
focusing on children under 36 months of age (n = 3), and 3) if results 
from urban, suburban, and rural were grouped together and generalized 
without a specific focus on rurality (n = 4). Through the selection pro-
cess, sixteen papers were selected for review (Albright et al., 2014; 
Bardenheier et al., 2004; Daley et al., 2005; Deutchman et al., 2000; 
Fagnan et al., 2011; Glazner et al., 2001; Hicks et al., 2007; Kempe et al., 
2001; Kettunen et al., 2017; Mical et al., 2021; Newcomer et al., 2021; 
Renfrew et al., 2001; Rosenthal et al., 2004; Saville et al., 2014; Thomas 
et al., 2004; Wilson, 2000). One team member (ANA) checked references 
in each selected article for any potential papers by scanning for relevant 
titles (e.g., rural, vaccine) published in 2000–2021. We found one 
additional study to include (Stokley et al., 2001), therefore, the total 
number of articles in the review is 17 (Fig. 1). 

3.2. Study characteristics 

Study methodologies were identified as qualitative interviews (Wil-
son, 2000), mixed-methods (Rosenthal et al., 2004; Thomas et al., 
2004), immunization registry analyses (Kempe et al., 2001; Newcomer 
et al, 2021; Renfrew et al., 2001; Stokley et al., 2001), economic analysis 

Fig. 1. PRISMA 2020 flow diagram for systematic review (Page et al., 2021).  
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(Glazner et al., 2001), use of questionnaires/surveys (Bardenheier et al., 
2004; Daley et al., 2005; Deutchman et al., 2000; Fagnan et al., 2011; 
Kettunen et al., 2017; Saville et al., 2014), or an intervention-based 
study (Albright et al., 2014; Hicks et al., 2007; Mical et al., 2021). Ten 
studies were published in 2005 or earlier (Bardenheier et al., 2004; 
Daley et al., 2005; Deutchman et al., 2000; Glazner et al., 2001; Kempe 
et al., 2001; Renfrew et al., 2001; Rosenthal et al., 2004; Thomas et al., 
2004; Wilson, 2000; Stokley et al., 2001), and seven were published in 
2006–2021 (Albright et al., 2014; Fagnan et al., 2011; Hicks et al., 2007; 
Kettunen et al., 2017; Mical et al., 2021; Newcomer et al., 2021; Saville 
et al., 2014). The majority of study locations were in Colorado (Albright 
et al., 2014; Bardenheier et al., 2004; Daley et al., 2005; Deutchman 
et al., 2000; Glazner et al., 2001; Hicks et al., 2007; Kempe et al., 2001; 
Renfrew et al., 2001; Rosenthal et al., 2004; Saville et al., 2014). Across 
the studies, data were collected either from parents or caregivers of 
children (Bardenheier et al., 2004; Hicks et al., 2007; Kettunen et al., 
2017; Mical et al., 2021; Rosenthal et al., 2004; Saville et al., 2014; 
Thomas et al., 2004; Wilson, 2000), health care providers (Albright 
et al., 2014; Daley et al., 2005; Deutchman et al., 2000; Fagnan et al., 
2011; Glazner et al., 2001), or an immunization registry (Kempe et al., 
2001; Newcomer et al., 2021; Renfrew et al., 2001; Stokley et al., 2001). 
All papers in our review focused on immunizations for children 0–35 
months of age, but a few also examined immunizations through 4 to 5 
years of age (Daley et al., 2005; Mical et al., 2021; Wilson, 2000). 

Although the majority of papers focused on routine vaccination, 
there was variation in immunization focus. Eleven studies explicitly 
stated the immunizations of interest (Bardenheier et al., 2004; Daley 
et al., 2005; Fagnan et al., 2011; Glazner et al., 2001; Hicks et al., 2007; 
Kempe et al., 2001; Newcomer et al., 2021; Renfrew et al., 2001; 
Rosenthal et al., 2004; Thomas et al., 2004; Stokley et al., 2001) while 
other papers referred more generally to recommendations for routine 
early childhood immunizations (Albright et al., 2014; Deutchman et al., 
2000; Kettunen et al., 2017; Mical et al., 2021; Saville et al., 2014; 
Wilson, 2000) (Table 2). 

3.3. Study themes 

We identified five themes across studies that represented barriers to 
or facilitators of early childhood immunization uptake: relationships 
with clinic staff and providers, immunization tracking and reminder/ 
recall, parental vaccine hesitancy, accessing health services, and other 
immunization challenges in rural areas (Table 3). We also identified 
variation in the way rural was defined across studies, including whether 
it was explicitly defined at all. Five studies defined rural based on 
selected study locations for the Colorado Rural Immunization Services 
Project (CRISP) (Colorado Children’s Immunization Coalition, 2013), a 
CDC funded project (Daley et al., 2005; Deutchman et al., 2000; Glazner 
et al., 2001; Kempe et al., 2001; Renfrew et al., 2001). Other studies 
defined rural as more than 10 miles from a city with a population greater 
than 30,000 (Fagnan et al., 2011), used metropolitan and non- 
metropolitan statistical area definitions by the U.S. Census Bureau 
(Newcomer et al., 2021; U.S. Census Bureau, 2020), considered rural an 
area outside of an MSA (Rosenthal et al., 2004), used the Office of 
Management and Budget (OMB) parameter classification (Stokley et al., 
2001), or identified rural as <10,000 people (Wilson, 2000). Seven 
papers did not provide their methodology for defining rurality in their 
study (Albright et al., 2014; Bardenheier et al., 2004; Hicks et al., 2007; 
Kettunen et al., 2017; Mical et al., 2021; Saville et al., 2014; Thomas 
et al., 2004) (Table 4). 

3.3.1. Relationships with clinic staff and providers 
In rural communities, the relationship of patients with clinic staff 

and providers was a facilitator to early childhood immunization uptake 
and a critical factor for rural parents when deciding whether or not to 
vaccinate their children. Parents of young children rely on health care 
personnel to provide accurate immunization information, debunk false 

vaccine rumors, and help them maneuver the immunization schedule 
(Wilson, 2000). In another study, the same parents that relied on health 
care providers to give vaccine information also said providers did not 
make time for questions; half identified a provider as a source of vaccine 
information (Thomas et al., 2004). Overall, the way providers inter-
acted, communicated, and supported parents influenced children’s im-
munization status. In one study of rural parents, when providers used 
evidence-based tactics (e.g., presumptive language, motivational inter-
viewing) during well-child exams, most parents/caregivers who were 
initially hesitant about vaccines before the visit were identified as non- 
hesitant after the visit (Mical et al., 2021). 

3.3.2. Immunization tracking and reminder/recall 
Another facilitator to early childhood immunization uptake was use 

of immunization tracking and reminder/recall systems. One study found 
that in medically underserved areas, possession of an immunization card 
was associated with higher immunization coverage (Rosenthal et al., 
2004). Another study found that rural parents that did not have their 
child’s vaccine records were less likely to have fully vaccinated children, 
and only 37% of parents could provide complete documentation of 
immunizations (Thomas et al., 2004). Furthermore, providers with a 
system to track patient immunizations consistently recommended im-
munizations (Fagnan et al., 2011). In a study of primary care providers 
in Oregon, rural clinics that had systems in place to identify and contact 
parents of children who were due or overdue for their immunizations (i. 
e., reminder/recall systems) had higher vaccine uptake compared to 
clinics without these systems (Fagnan et al., 2011). However, other 
studies reported that rural immunization providers without a reminder/ 
recall system were concerned it would be expensive, require more staff, 
or lead to confidentiality concerns (Albright et al., 2014; Deutchman 
et al., 2000). Several studies reported that rural parents did want 
reminder/recall systems to help them keep up with the immunization 
schedule (Saville et al., 2014; Wilson, 2000). Rural parents have re-
ported confusion about childhood immunizations and the importance of 
the recommended vaccine schedule (Thomas et al., 2004; Wilson, 2000). 
Sometimes, missed immunizations resulted from not knowing vaccines 
were due or because the parents forgot vaccines were due (Thomas et al., 
2004). In rural Colorado, 50% of physicians claimed to call parents 
about missed immunizations, but about 65% had no consistent reminder 
or tracking system (Deutchman et al., 2000). Finally, one study in Col-
orado found that providers could improve language barriers to immu-
nizations and increase vaccine uptake by simply sending a reminder card 
in the patient’s preferred language (Hicks et al., 2007). 

3.3.3. Parental vaccine hesitancy 
In addition to facilitators, we also found evidence of barriers to early 

childhood vaccination in rural communities. In our review, studies re-
ported that parental vaccine hesitancy manifested in a variety of ways 
within rural communities. Parents were concerned that their child 
receiving multiple vaccines at once was unsafe and expressed uncer-
tainty about the necessity of immunizations and potential vaccine con-
traindications (Deutchman et al., 2000; Mical et al., 2021). Parents 
living in rural communities also expressed worry about vaccine in-
gredients (Mical et al., 2021; Wilson, 2000), had questions about vac-
cine safety (Kettunen et al., 2017), and sometimes needed more 
information for vaccine buy-in (Mical et al., 2021). Furthermore, par-
ents’ misunderstandings about immunity and vaccines led to negative 
opinions on immunizations (Wilson, 2000), and parents’ positive beliefs 
about immunizations were associated with a higher percentage of fully 
vaccinated children (Bardenheier et al., 2004). In Montana, where most 
children live in rural areas, the prevalence of young children under-
vaccinated due to parental hesitancy was similar to the prevalence of 
children undervaccinated due to other structural barriers to accessing 
immunization services (Newcomer et al., 2021). Interestingly, even 
though parents from a rural community in Ohio reported that immuni-
zations were important and had significant benefits, because of the risk 
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Table 2 
Extracted data from each selected paper: first author/year/citation number, location, study population, methodology, immunization focus, and sample size.   

First Author 
(year) 

Location Study 
Population 

Methodology Immunization focus Sample size 

1 Albright 
(2014) 

14 counties in Colorado (4 
rural, 10 non-rural) 

HCP Mixed methods study utilizing Colorado IIS for 
reminder/recall. Conducted HCP and staff 
interviews and surveys about provider 
experiences, attitudes, and current utility of 
reminder/recall systems. 

IMM not specified 
Age: 19–35 months 

253 surveys; 
82 interviews 

2 Bardenheier 
(2004) 

Manhattan, Detroit, San 
Diego, and rural Colorado 
(made up of 4 counties) 

Parents/ 
caregivers 

Cross-sectional household surveys gathered 
demographic information and parental 
knowledge of and experiences with early 
childhood immunization. 

DTP/DTaP, Polio, Hib, 
HepB 
Age: 3 months 

847(New York)771 
(Detroit)843 
(San Diego)1091 
(Colorado) 

3 Daley (2005) 2 large rural areas in Colorado 
& Denver, Colorado for urban 

HCP Survey to assess vaccine recommendations 
providers used during vaccine shortage and 
when supply was adequate. 

PCV7 
Age: 0–5 years*, focused 
on <2 years 

32 (rural)52  
(urban pediatricians) 
129  
(urban family 
medicine) 

4 Deutchman 
(2000) 

Colorado (across 52 rural 
counties) 

HCP Mailed questionnaire to HCPs about their 
perception of immunization challenges in their 
community and current vaccine practices at 
their facility. 

Early childhood IMM 
Age: <2years 

158 

5 Fagnan 
(2011) 

Rural Oregon HCP Mailed survey to HCPs about immunization 
practices, barriers to immunization, and their 
opinions and perceptions of early childhood 
immunizations. 

DTaP, Polio, MMR, Hib, 
HepB, PCV, VAR, 
Influenza, HepA 
Age: <36 months 

407 

6 Glazner 
(2001) 

Rural Colorado HCP Quantitative study. Cost assessment of 
reimbursement rates. Selected clinics tracked 
time spent on vaccine-related tasks over a 
month. Data were assessed from multiple 
private practices, health departments, and 
FQHCs. 

DTaP, MMR, Hib, HepB, 
Polio, VAR, DTaP-Hib 
Age: <36 months 

13 clinics (6 private 
practice, 4 health 
departments, 3 FQHC) 

7 Hicks 
(2007) 

Rural northeast Colorado Parents/ 
caregivers 

Quantitative study of reminder-recall in a 
Family Health Center. The intervention included 
reminder cards in preferred language and 
posters in exam rooms. Vaccines rates were 
quantified pre and post intervention among 
Latinx patients. 

DTaP, Polio, Hib, HepB, 
MMR, VAR 
Age: 13–35 months 

240 baseline, 263 
post-intervention 

8 Kempe 
(2001) 

Rural south-central Colorado 
(Alamosa and Rio Grande 
Counties) 

Data source: 
Registry  

Study 
population: 
Children 

Quantified immunization rates after 
implementation of a regional immunization 
registry. 

DTP, Polio, Hib, HepB, 
MMR 
Age: 3–35 months 

876 

9 Kettunen 
(2017) 

Rural Ashtabula County in 
Ohio 

Parents/ 
caregivers 

Survey sent to Amish parents to collect 
information about parental experience with and 
knowledge of early childhood immunizations. 

* 84 

10 Mical (2021) Not specified, rural focused Parents/ 
caregivers 

Qualitative improvement study that evaluated 
provider-level interventions to decrease 
parental hesitancy and increase vaccine uptake 
in a rural clinic setting. Participants were 
provided a pre and post intervention survey to 
determine a level of vaccine hesitancy. 

All recommended 
childhood vaccinations, 
excluding influenza 
Age: 2 months-5 years 

70 

11 Newcomer 
(2021) 

Analysis of children’s 
vaccination status throughout 
Montana, rural and non-rural 
communities included 

Data source: 
Registry 
Study 
population: 
Children 

Quantitative study that analyzed data from state 
immunization registry to investigate vaccine 
timeliness and under-vaccination patterns. 

Combined 7-vaccine 
series (DTaP, Polio, 
MMR, HepB, Hib, VAR, 
PCV) 
Age: 0–24 months 

31,422 

12 Renfrew 
(2001) 

5 sites in rural Northeast 
Colorado and 5 sites in south- 
central Colorado (San Luis 
Valley) 

Data source: 
Registry 
Study 
population: 
Children 

Quantified changes in immunization rates at 
primary care sites based using chart reviews to 
update immunization status at primary care 
facilities. Used to assess potential effects of a 
regional immunization registry. 

DTP, HepB, Hib, Polio, 
MMR 
Age: 12–18 months, 
24–30 months  

1533 

13 Rosenthal 
(2004) 

Urban sites: Detroit, New 
York, San Diego 
Rural site: rural Colorado 

Parents/ 
caregivers 

Interviews collected data about parental 
perception of early childhood immunizations, 
their use of immunization services, participation 
in federally funded programs, resource 
availability (e.g., transportation), and 
demographic information. A quantitative 
analysis assessed relationships of child 
immunization status and parental/family 
characteristics collected during the interview. 

DTP, Polio, MMR, Hib, 
HepB 
Age: 12–35 months  

502(Detroit),520 
(New York) 555(San 
Diego) 713 
(Colorado) 

14 Saville 
(2014) 

7 counties in Colorado, urban 
and rural counties  

Parents/ 
caregivers 

Mailed survey about parents’ reminder/recall 
preferences. 

Early childhood IMM 
recommended by ACIP 
(influenza excluded) 
Age: 19–35 months 

178(rural) & 156 
(urban) 

15 U.S., urban and rural 25,521 

(continued on next page) 
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of adverse events, parents felt they could help mitigate their perceived 
risks of vaccination by using an alternative immunization schedule 
(Kettunen et al., 2017). 

3.3.4. Accessing health services 
While some aspects of clinical practices were facilitators to early 

childhood immunizations, several studies reported barriers associated 
with challenges in accessing health services. For example, in rural Col-
orado, immunization providers created missed opportunities to vacci-
nate young children by not offering immunizations during sick visits or 
not screening for immunizations at every appointment (Deutchman 
et al., 2000). Other studies found that rural parents could also be hesi-
tant to vaccinate their child outside of the well-child visit (Thomas et al., 
2004; Wilson, 2000). Additionally, some immunization providers in 
rural Oregon were uncomfortable incorporating new vaccines into their 
practice (Fagnan et al., 2011). In two studies, one that interviewed a 
small group of individuals living in Bakersfield, California and the other 
talked to parents in a rural community in Missouri, parents reported that 
staff were viewed as difficult to engage with and appointment sched-
uling was challenging if the facility was only open during traditional 
hours (Thomas et al., 2004; Wilson, 2000). In rural Missouri, between 
the associated travel time and wait time with health care visits, if rural 
parents had inflexible jobs or unreliable transportation, they were 
overwhelmed by these additional barriers and, consequently, missed 
immunization visits (Thomas et al., 2004). 

3.3.5. Other immunization challenges in rural areas 
Within this review, we synthesized study results that were evidence 

of barriers to early childhood immunization specific to rural commu-
nities. For example, distance to clinic was identified as a barrier to early 
childhood immunization in two studies. Children 13–35 months old 
with parents living more than 10 miles from a clinic had lower vacci-
nation rates than children that lived closer to a clinic that offered im-
munizations (Hicks et al., 2007). In rural Oregon, a study by Fagnan and 
associates of rural providers found as rurality increased, immunization 
coverage decreased (Fagnan et al., 2011). Within that study, each 
medical facility was designated according to the Rural Urban 
Commuting Area (RUCA) classification, from least to most rural, which 
meant the setting was either metropolitan, large rural town, small rural 
town, or isolated rural town. Ultimately, it was less likely that all rec-
ommended early childhood immunizations were administered as dis-
tance increased from a metropolitan area towards most rural (i.e., 
isolated rural town). 

Nationally, rural children were more likely to be vaccinated at public 
facilities than urban or suburban children (Stokley et al., 2001). In one 
study in Oregon, surveyed providers in rural areas reported that most 
childhood immunizations are administered at a county health depart-
ment (90%) or community health center (30%), and some providers 
referred all children outside of their clinic for vaccines (20%) (Fagnan 
et al., 2011). Similarly, in rural Colorado, about 33% of children ages 
3–35 months were administered vaccines somewhere other than the 
child’s primary care provider, mostly at public health facilities (Kempe 
et al., 2001). Additionally, rural parents were more supportive than 
urban parents in receiving reminders to vaccinate their child from the 
local public health department (Saville et al., 2014). However, in a study 
by Bardenheier and associates, rural children in Colorado were more 
likely to be vaccinated at a private clinic compared to other urban areas 
(Bardenheier et al., 2004). 

Multiple studies offered explanations for increased immunization 
referrals in rural communities. Referrals are often necessary because of 
the inability of rural providers and clinics to stock all recommended 
vaccines, difficulties keeping vaccine records, and staffing shortages 
(Fagnan et al., 2011). Rural communities tend to have fewer pediatri-
cians (Weigel et al., 2016), which more often provided all immuniza-
tions to children as compared with family medicine or other general 
practice physicians (Fagnan et al., 2011). Even though the number of 
recommended immunizations has increased in the past 10 years, reim-
bursement rates have decreased (Fagnan et al., 2011) and are inade-
quate to cover the expense of storing and administering vaccines 
(Deutchman et al., 2000; Glazner et al., 2001). Therefore, rural private 
providers benefit by referring immunization services outside of their 
clinic to public facilities. However, public facilities have even lower 
reimbursement rates for vaccination than private rural clinics (Glazner 
et al., 2001) Referrals also cause disjointed child immunization records 
which makes it difficult for rural providers to maintain accurate vacci-
nation history (Kempe et al., 2001). Research in rural areas has shown 
that using linked immunization registries can alleviate some of the ef-
fects of record scatter on early childhood immunization rates (Kempe 
et al., 2001; Renfrew et al., 2001). Lastly, another potential barrier with 
implications for rural practices identified by Daley and associates was 
that providers were less likely to recommend a new vaccine at the time 
of the study, 7-valent PCV, if their clinic vaccinated <50 children a week 
as compared to higher volume clinics (Daley et al., 2005). 

Table 2 (continued )  

First Author 
(year) 

Location Study 
Population 

Methodology Immunization focus Sample size 

Stokley 
(2001) 

Data source: 
Registry 
Study 
population: 
Children 

Quantitative study that analyzed National 
Immunization Survey-Child data to compare 
suburban, urban, and rural vaccine coverage. 

DTP, Polio, MCV, Hib, 
HepB, VAR 
Age: 19–35 months 

16 Thomas 
(2004) 

Semi-rural community in 
Bakersfield, California 

Parents/ 
caregivers 

Door-to-door surveys and follow-up focus 
groups. Participants were asked about barriers, 
perceptions, and attitudes about their 
experiences with early childhood 
immunizations. Mixed-methods study. 

Polio, DTP, Hib, HepB, 
MMR, VAR 
Age: <3years 

18(focus group) & 207 
(surveys) 

17 Wilson 
(2000) 

Rural Missouri Parents/ 
caregivers 

Qualitative study using phone or in-person 
interviews with parents which described 
experiences with child IMM and assessed 
parental knowledge. 

IMM recommended to 
children under 4 years by 
CDC 
Age: 2 months-4 years 

12 

Abbreviations (non-vaccines): Health Care Provider (HCP); Immunization (IMM); Immunization Information System (IIS); Advisory Committee on Immunization 
Practices (ACIP); Parent/caregiver (P/CG); Federally Qualified Health Center (FQHC). Abbreviations (vaccines): Diphtheria, Tetanus, Pertussis (or acellular Pertussis) 
(DTP, DTaP); Measles, Mumps, Rubella (MMR); Varicella (VAR); Hepatitis B (HepB); Hepatitis A (HepA); Haemophilus influenzae type b (Hib); Meningococcal conjugate 
vaccine (MCV); Poliovirus (Polio); Pneumococcal conjugate vaccine (PCV7). 
*Kettunen et al. (2017) did not specify immunizations. They refer to childhood immunizations and mention pertussis, rubella, measles, varicella, and Hib and the 
recommended vaccine schedule for early childhood immunizations. 
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Table 3 
Selected results and associated themes that demonstrate the barriers to and fa-
cilitators of early childhood immunization in rural areas from papers selected for 
the current systematic review.   

First Author 
(year) 

Selected Results Associated Theme(s) 

1 Albright et al. 
(2014) 

Compared to urban HCPs, 
rural HCPs were 1) more 
supportive of collaboration 
between health departments 
and clinics, 2) conducted 
more reminder/recalls and 3) 
reported more of a 
preference towards health 
department involvement in 
reminder/recall for early 
childhood immunizations. 
Overall, rural providers’ 
willingness to engage in a 
collaborative relationship 
with health departments was 
considered a facilitator to 
centralized reminder/recall 
systems and ultimately 
vaccine uptake for early 
childhood immunizations. 

Immunization tracking 
and reminder/recall 
systems 

2 Bardenheier 
et al. (2004) 

In rural Colorado, facilitators 
of vaccination included being 
the first-born child, living 
above poverty level, or 
having private insurance. 
Other urban areas 
investigated in this study had 
evidence of different risk 
factors for under 
immunization, such as 
having unmarried parents. 

Other immunization 
challenges in rural areas 

3 Daley et al. 
(2005) 

Overall, PCV7 was 
recommended via ACIP 
guidelines for high-risk 
children during shortages. 
PCV7 was recommended less 
often by urban family 
medicine providers versus 
rural providers or urban 
pediatric providers. 
Additionally, low volume 
could be a barrier to higher 
immunization rates. For 
example, when clinics 
immunized <50 children per 
week, PCV7 vaccine rates 
were lower than in higher 
volume clinics. 

Other immunization 
challenges in rural areas 

4 Deutchman 
et al. (2000) 

A potential barrier to 
vaccination in rural settings 
was the amount of 
immunization referrals, 
which were common. Other 
barriers included lack of 
screening and tracking 
systems for patients that 
were due or overdue for 
vaccinations. Providers felt 
that parent education, low 
reimbursement, record 
scatter, and only vaccinating 
at well-child visits were 
barriers to vaccine uptake in 
rural communities. 

Immunization tracking 
and reminder/recall 
systems, Parental vaccine 
hesitancy, Health services, 
Other immunization 
challenges in rural areas 

5 Fagnan et al. 
(2011) 

HCPs in rural areas 
commonly referred children 
for immunizations outside of 
their primary care clinic, and 
20% reported referring all 
children for vaccination. 
While pediatricians were 

Immunization tracking 
and reminder/recall 
systems, Health services, 
Other immunization 
challenges in rural areas  

Table 3 (continued )  

First Author 
(year) 

Selected Results Associated Theme(s) 

more likely than family 
doctors to provide 
immunizations, a barrier to 
early childhood 
immunization was the lack of 
pediatricians in rural 
communities. Referral was 
necessary because of low 
vaccine reimbursement rates, 
inadequate vaccine storage, 
and inability to deal with 
immunization record 
keeping. 

6 Glazner et al. 
(2001) 

Low reimbursement rates 
could potentially increase 
barriers to childhood 
immunizations. Low 
reimbursement was one 
reason for private rural 
providers referring patients 
to the health department for 
vaccinations. However, at 
least in Colorado, while 
public providers had reduced 
costs, their reimbursement 
for immunization services 
was lower than for private 
providers. 

Other immunization 
challenges in rural areas 

7 Hicks et al. 
(2007) 

Sending reminder cards to 
parents in their preferred 
language increased 
immunization rates from 
~61% to ~73%. Facilitators 
to vaccine uptake were living 
<10 miles from a medical 
facility with immunization 
services and having 
insurance. 

Immunization tracking 
and reminder/recall 
systems, Other 
immunization challenges 
in rural areas 

8 Kempe et al. 
(2001) 

After investigation of 
dispersed immunization 
records, the study found over 
33% of children had received 
immunizations outside of 
their primary care clinic. 
When data were combined 
from external sources to 
make a regional registry, 
clinics’ immunizations rates 
increased up to 25%. The 
highest increase was due to 
addition of records from 
public health clinics. 
Therefore, lack of 
immunization registry and 
record scatter were barriers 
to adequate tracking of early 
childhood immunizations. 

Other immunization 
challenges in rural areas 

9 Kettunen et al. 
(2017) 

Most parents in the rural 
Amish community in 
Ashtabula County accepted 
at least some of the 
immunizations 
recommended for their child, 
and almost 60% accepted all 
immunizations. Facilitators 
of vaccine adherence were 
knowledge, and positive 
beliefs and opinions about 
vaccines. Most barriers to 
uptake were concerns about 
vaccine safety, risk of adverse 
events, and questions about 
their child’s immune system. 
Neither religion nor 
knowledge were barriers to 

Parental vaccine hesitancy 

(continued on next page) 
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Table 3 (continued )  

First Author 
(year) 

Selected Results Associated Theme(s) 

vaccine uptake. Parents in 
this rural area agreed that 
immunizations were 
beneficial, but tried to 
manage risk of adverse 
events by altering the vaccine 
schedule. 

10 Mical et al. 
(2021) 

Provider-level intervention 
strategies such as use of 
presumptive language and 
motivational interviewing 
with vaccine hesitant parents 
were considered successful. 
Almost 82% of parents that 
were considered hesitant 
prior to the healthcare visit 
were non-hesitant after 
implementation of provider- 
patient discussion strategies. 
Barriers to early childhood 
immunizations were parental 
concerns about vaccine 
ingredients and the safety of 
giving multiple injections at 
one visit. 

Relationships with clinic 
staff and providers, 
Parental vaccine hesitancy  

11 Newcomer 
et al. (2021) 

In Montana, most children 
received immunizations in a 
rural area, however, rural 
immunization rates were 
lower compared to urban 
rates. Compared to urban 
communities, rural children 
were more likely to be 
undervaccinated. The 
patterns of undervaccination 
were indicative not only of 
structural barriers (~19%) 
but also parental vaccine 
hesitancy (~19%). 

Parental vaccine hesitancy 

12 Renfrew et al. 
(2001) 

While dispersed health 
information from use of 
private and public 
immunization services in 
rural areas was a potential 
barrier to early childhood 
immunization, compiling 
patient charts to create a 
registry was a facilitator to 
immunization. Indeed, 
records from facilities 
outside of the primary care 
provider resulted in higher 
immunization rates once 
records were combined, 
which demonstrated the 
importance of an 
immunization registry in 
facilitating vaccine uptake in 
rural communities. 

Other immunization 
challenges in rural areas 

13 Rosenthal 
et al. (2004) 

Rural early childhood 
immunization coverage was 
better than one of the urban 
study areas, Detroit, but 
lower than New York or San 
Diego. Barriers to rural 
coverage were 
immunizations received from 
private providers only versus 
from a mix (i.e., private and 
public facilities). Across all 
study sites, presence of an 
immunization card and being 
up-to-date at 3 months old 
were facilitators of vaccine 
uptake at 19–35 months. 

Immunization tracking 
and reminder/recall 
systems   

Table 3 (continued )  

First Author 
(year) 

Selected Results Associated Theme(s) 

14 Saville et al. 
(2014) 

While urban and rural 
parents support reminder/ 
recalls for early childhood 
immunization, a potential 
facilitator for rural parents 
would be involvement of the 
health department in the 
reminder/recall system for 
early childhood 
immunizations. Indeed, rural 
parents were much more 
likely to support the health 
department’s role in the 
reminder/recall system for 
their child compared to 
urban parents. 

Immunization tracking 
and reminder/recall 
systems  

15 Stokley et al. 
(2001) 

Rural children were 
administered their early 
childhood immunization at 
public facilities more often 
compared to urban and 
suburban children. 

Other immunization 
challenges in rural areas 

16 Thomas et al. 
(2004) 

Rural parents were confused 
about the early childhood 
immunization schedule and 
its importance, and reported 
being dependent on HCPs for 
vaccine information. Other 
barriers for parents to 
vaccine uptake were not 
vaccinating their child if they 
were sick and sometimes 
parents forgot to take their 
child in for their vaccine. 
Provider and clinic barriers 
to early childhood 
immunization included 
limited appointment 
availability, poor scheduling 
options, difficulty with staff, 
long wait times, and lack of 
consistent vaccine messaging 
with staff and providers. 
Additionally, parents in rural 
areas with unreliable or lack 
of transportation found this 
to be the greatest barrier to 
get their child vaccinated. 

Relationships with clinic 
staff and providers, Health 
services 

17 Wilson (2000) Barriers to vaccination in 
rural Missouri included 
parental vaccine hesitancy 
(e.g., vaccine ingredients, 
experts disagree, natural 
immunity satisfactory), 
competing factors (e.g., 
parents are busy, difficult to 
miss time away from work), 
and provider or clinic 
barriers (e.g., confusion 
about the immunization 
schedule, wait time, the 
provider will not vaccinate a 
sick child). 

Relationships with clinic 
staff and providers, 
Immunization tracking 
and reminder/recall 
systems, Health services, 
Parental vaccine hesitancy 

Abbreviations: Health care provider (HCP); Pneumococcal conjugate vaccine 
(PCV7); Advisory Committee on Immunization Practices (ACIP). 
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4. Discussion 

In this systematic review, we identified only 17 papers that investi-
gated barriers to and facilitators of early childhood immunization in 
rural areas of the U.S. (Table 2).(Albright et al., 2014; Bardenheier et al., 
2004; Daley et al., 2005; Deutchman et al., 2000; Fagnan et al., 2011; 
Glazner et al., 2001; Hicks et al., 2007; Kempe et al., 2001; Kettunen 
et al., 2017; Mical et al., 2021; Newcomer et al., 2021; Renfrew et al., 
2001; Rosenthal et al., 2004; Saville et al., 2014; Stokley et al., 2001; 
Thomas et al., 2004; Wilson, 2000). Over half of studies were conducted 
within rural communities in just one U.S. state (Colorado), and over 70% 
of studies were completed before 2012. The existing body of research 
that we identified revealed that while some barriers to and facilitators of 
early childhood immunization were similar to those previously identi-
fied in other non-rural populations, some immunization barriers were 
specific to rural communities. Interventions to increase childhood vac-
cine uptake are most effective when targeted to specific barriers in 
specific geographic and clinical settings (Cataldi et al., 2020). Our re-
view indicates that more research, including studies evaluating in-
terventions to increase vaccine uptake in rural communities, is needed 
to bridge rural–urban disparities in early childhood vaccine coverage 
nationwide. 

In our literature review, we identified themes reported in previous 
studies of early childhood immunization that did not focus on rural 
populations. For example, similar to our finding that the relationship 
between providers and parents facilitated vaccine uptake among rural 
children, parental perception of trustworthiness and confidence in their 
child’s immunization nurse has been previously identified as an 
important factor in vaccine acceptance among parents (Keller, 2008). 
Moreover, multiple prior studies have found providers’ vaccine recom-
mendation style is linked with vaccine uptake, with presumptive ap-
proaches (i.e., assuming the parent intends to vaccinate) being more 
effective than participatory styles (i.e., asking if the parent would like to 
consider vaccination) (Brewer et al., 2017; Cataldi et al., 2020; Opel 
et al., 2013; Opel et al., 2015). It is unclear how frequently rural im-
munization providers adopt such vaccine communication strategies. 

A barrier to early childhood vaccination identified across many 

studies was vaccine hesitancy, which the World Health Organization 
defines as “a delay in acceptance or refusal of vaccination despite the 
availability of vaccination services” (MacDonald & SAGE Working 
Group, 2015; WHO, 2014). Although vaccine hesitancy is not limited to 
rural communities (Larson et al., 2014), studies that have investigated 
the intersection of hesitancy and regionality demonstrate that more 
research is necessary to understand vaccine-hesitant concerns and be-
haviors at a community level, including within rural communities 
(Hausman et al., 2020; Lebrun-Harris et al., 2020; Vanderpool et al., 
2015). While it is established that rural children and adolescents are 
undervaccinated compared to their urban counterparts nationally, it is 
unclear how much of this disparity is due to increased vaccine hesitancy 
in rural communities versus other barriers to preventive care access 
experienced by rural families (Hill et al., 2020; Walker et al., 2019). 
Evidence-based interventions to address parental hesitancy and increase 
vaccine uptake are distinct from interventions that address other 
structural barriers to accessing immunization services (Cataldi et al., 
2020; Newcomer et al., 2021). Of note, while some older studies in our 
review indicated that vaccination data tracking was a challenge in rural 
areas, more recently, there have been marked improvements in 
centralized immunization information systems (IIS). Indeed, 49 states 
maintain IIS and almost all states report that 80% or more of children 
have at least two immunizations on record (CDC, 2020; Murthy et al., 
2017; Scharf et al., 2021). Since some alternative vaccination patterns 
indicative of parental hesitancy are readily identifiable in such elec-
tronic immunization records (Hargreaves et al., 2020; Robison et al., 
2012), moving forward, state IIS data may serve as a rich resource for 
tracking childhood undervaccination due to parental hesitancy across 
multiple geographies (Mbaeyi et al., 2020; National Vaccine Advisory 
Committee, 2015; Newcomer et al., 2021). 

While all studies in our review focused on examining factors asso-
ciated with vaccine uptake in a rural area, rurality was inconsistently 
defined throughout the studies. A recent literature review of in-
terventions to improve adolescent human papillomavirus vaccine up-
take in rural communities also reported a broad spectrum of definitions 
used to determine rurality (Brandt et al., 2021). Inconsistencies in 
defining rurality reflect the variation in ways that rural is described 
across national organizations. For example, the U.S. Census Bureau de-
fines rural as a lack of urbanicity. Therefore, rural is any population that 
is not urban (at least 50,000 people) or an urbanized cluster 
(2,500–49,999 people) (U.S. Census Bureau, 2010). Other options to 
define rurality exist at the county level, by zip code, via RUCA guide-
lines, or using the Index of Relative Rurality (IRR) (Hawley et al., 2017). 
Additionally, the Office of Management and Budget (OMB) utilizes a 
metropolitan and nonmetropolitan designation, often reported as syn-
onymous with urban and rural, which at times can be inappropriate 
because the MSA and non-MSA designation is a statistical calculation 
which can include both urban and non-urban areas within MSAs or non- 
MSAs (Bennett et al., 2019; OMB, 2010). This systematic review in-
dicates that more consistent and well-defined parameters of rurality 
would be helpful for elucidating differences between rural and non-rural 
barriers to early childhood immunizations. Furthermore, Doogan and 
associates suggest that current measures of rurality are not designed for 
health systems research, and better designations are necessary for 
interpretable results (Doogan et al., 2018). Ideally, a better under-
standing of characteristics specific to rural settings would facilitate more 
effective intervention methods to increase vaccine rates in rural areas 
(Douthit et al., 2015; Hart et al., 2005). However, without additional 
community-based research on barriers to and facilitators of early 
childhood immunization in rural populations, it is difficult to provide 
effective guidelines for future intervention strategies. Of note, our sys-
tematic review revealed that in the last 20 years, there were only three 
intervention-based papers focused on strategies to increase early child-
hood immunization uptake in rural communities (Albright et al., 2014; 
Hicks et al., 2007; Mical et al., 2021). 

Regardless of discrepancies in how rurality was defined, we found 

TABLE 4 
Definitions of ‘rural’ that were provided from selected studies within the sys-
tematic review.  

Rural Definition First Author (year) 

Based on rural definition provided by 
CRISP 

Daley et al. (2005)a, Deutchman et al. 
(2000), Glazner et al. (2001), Kempe 
et al. (2001), Renfrew et al. (2001) 

The Office of Rural Health definition, 
which is “…areas 10 or more miles 
from population centroid of a 
population of 30,000 or more”. Also 
utilized RUCA designations to further 
delineate areas. 

Fagnan et al. (2011) 

U.S. Census Bureau Newcomer et al. (2021) 
An area outside of an MSA. An MSA was 

defined as a population with at least 
100,000 people 

Rosenthal et al. (2004) 

Defined using OMB parameters and rural 
as non-MSA 

Stokley et al. (2001) 

Population of <10,000 people Wilson (2000) 
No explicit definition provided Albright et al. (2014), Bardenheier et al. 

(2004)b, Hicks et al. (2007), Kettunen 
et al. (2017), Mical et al. (2021), Saville 
et al. (2014), Thomas et al. (2004) 

Abbreviations: Colorado Rural Immunization Services Project (CRISP), Rural 
Urban Commuting Area (RUCA), Metropolitan Statistical Area (MSA), Office of 
Management and Budget (OMB). 

a Daley et al. (2005) provided a citation to Kempe et al. (2001) which utilized 
CRISP. 

b Bardenheier et al. (2004) utilized health professional shortage areas where 
distance to provider was greater than 30 min, as a proxy for rurality. 
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notable themes specific to rural communities in the current review. For 
example, in rural communities, primary care providers refer patients to 
public facilities for immunizations more than those in non-rural settings 
(Fagnan et al., 2011; Kempe et al., 2001; Stokley et al., 2001). Vaccine 
referrals outside of the rural primary care clinic are indicative of barriers 
that exist for rural healthcare providers, including challenges in stocking 
all recommended vaccines due to staffing shortages and inadequate 
vaccine storage capabilities (Fagnan et al., 2011). Immunization referral 
outside of the child’s primary care clinic increases missed opportunities 
for vaccine administration and decreases early childhood vaccination 
rates (Deutchman et al., 2000; Fagnan et al., 2011). Vaccine referrals 
also contribute to record scatter and create structural barriers for par-
ents in rural communities who have to schedule their child’s vaccine 
appointments outside of the primary care clinic. 

Studies within this review reported that distance to immunization 
providers was a structural barrier to early childhood immunization 
uptake in rural settings (Fagnan et al., 2011; Hicks et al., 2007). Hicks 
and associates found that children with parents living more than 10 
miles from their healthcare provider had lower immunization rates 
(Hicks et al., 2007). In Oregon, as rurality increased and moved farther 
from a metropolitan area, vaccine rates decreased (Fagnan et al., 2011). 
These rural specific challenges have been found in previous research and 
reflect the health disparities and structural barriers to health care access 
that exist in rural communities (Lam et al., 2018; Statz and Evers, 2020). 
Even though there is evidence that regionality and community differ-
ences influence the extent that barriers affect healthcare in rural com-
munities (Lam et al., 2018), the reasons for difficulties in health care 
delivery to rural areas are complex. Weinhold and Gurtner suggested 
that insufficient health care in rural areas is rooted in problems with 
infrastructure, because of economic reasons, professional burdens on 
rural providers, and educational barriers (e.g., lack of rural medical 
students) (Weinhold and Gurtner, 2014). However, more research is 
needed to prevent negative alterations on health services like immuni-
zation delivery, especially as rural health disparities and inequities 
continue to increase. 

Lastly, findings from this review point to evidence-based strategies 
that can be tailored to rural areas to increase immunization rates. For 
example, our review found that the relationships between parents and 
medical providers is an important facilitator of vaccine uptake in rural 
children. However, while most prior research on effective vaccine 
communication has focused on doctors working in private clinics 
(Brewer et al., 2017; Opel et al., 2013; Opel et al., 2015), public facilities 
play a substantial role in immunization services delivery in rural settings 
(Fagnan et al., 2011; Williams et al., 2020). Therefore, parents’ re-
lationships with immunization nurses who staff public clinics is a 
component to parental vaccine behavior that requires consideration. 
Future studies in rural areas should aim to understand how public health 
nurse-patient communication strategies influence immunization (Wal-
lace-Brodeur et al., 2020), and how public clinics can promote early 
childhood vaccination. Moving forward, tailoring evidence-based stra-
tegies for increasing vaccine uptake should acknowledge that where 
vaccines are received and who recommends those vaccines may be 
different in rural versus urban areas. 

4.1. Limitations 

Although the current systematic review utilized PRISMA guidelines 
(Page et al., 2021) to guide our searching and reporting process, due to 
the low number of papers, and since our systematic review goal did not 
include meta-analyses, we did not complete a risk of bias assessment. 
Additionally, the small sample size was not conducive to conducting a 
thorough meta-analysis. 

Also, we recognize that the state of Colorado represented 10 out of 17 
selected studies. Although low geographic variety of studies is an 
important finding of the review, it is also a limitation that potentially 
introduced bias to the rural specific findings. Barriers to and facilitators 

of early childhood immunization uptake in Colorado rural communities 
may not reflect the barriers and facilitators experienced by other rural 
areas. Overall, the small number of studies makes extrapolation of re-
sults difficult, and we suggest more work across a broader range of rural 
communities is required. 

5. Conclusions 

In this synthesis of current evidence on barriers to and facilitators of 
early childhood immunization uptake in rural communities, we identi-
fied a limited amount of recent research on this topic. Moving forward, 
investigations of immunization barriers in rural areas that have low 
vaccine uptake will be critical to informing interventions to increase 
vaccination rates. Additionally, more analyses examining the sensitivity 
of results to various rural/urban classification schemes that establish 
regional barriers to and facilitators of vaccine uptake would be helpful 
for targeting effective interventions. More work is needed to address 
barriers to early childhood vaccination in rural communities, identify 
facilitators of vaccine uptake, build lasting vaccine confidence, and 
achieve immunization equity across community settings. 
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