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Objective: Although children with asthma have improved outcomes when accessing asthma specialists (allergist/immunologists and 
pediatric pulmonologists), this care may not be available if no specialists are located nearby, or if nearby specialists do not accept 
children or a given child’s insurance. We aimed to describe the physical proximity of children to pediatric asthma specialty care in 
a largely rural state and to assess the degree to which the availability of pediatric specialty asthma care was impacted by provider 
nonacceptance of pediatric patients and patients with Medicaid insurance.
Methods: We conducted a telephone survey of pediatric pulmonology and allergy/immunology practices in the rural state of Maine 
and adjacent areas during June and July 2024, asking whether they accepted pediatric patients, whether they accepted pediatric patients 
with Maine Medicaid insurance, and their wait times for new patient appointments. We assessed the association of acceptance policies 
and clinician specialty (allergy vs pulmonology), training (physician vs advanced practice provider), and state (Maine vs other) using 
Fisher’s exact tests and we calculated the travel time to the nearest provider locations for children across Maine.
Results: Among 49 asthma specialists in and around Maine, 41 (84%) accepted pediatric patients. Eighty-nine percent of Maine 
providers and 6% of out-of-state providers accepted children with Maine Medicaid insurance. The median distance to any asthma 
specialist was 30.5 minutes (IQR 17.2, 51.0) and 18% of children would need to travel >60 minutes for care.
Conclusion: Nearly one in five children in Maine would be required to travel more than 60 minutes to reach an asthma specialist, 
nearly one in five allergy providers do not accept children, and few out of state providers accept Maine Medicaid insurance. Future 
research should assess the impacts of these barriers on children’s receipt of care.

Plain Language Summary: In this study, the authors contacted the offices of asthma specialists in and around Maine to ask whether 
each specialist accepted children, and whether they accepted Maine Medicaid insurance. We tested whether patient acceptance policies 
differed by specialty, training, and location of the specialists. We also used census data to calculate the distance from all children in 
Maine to the nearest specialist. Of 49 pediatric asthma specialists in and around Maine, we found that only 41 (84%) accepted pediatric 
patients. Pediatric pulmonary specialists and in-state providers were more likely to accept children with Maine Medicaid insurance. 
Half of children would travel 30 or more minutes to reach the nearest specialist. This study raises concerns that children with 
Medicaid, especially along state borders, may have fewer options for needed asthma specialty care. 
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Introduction
Asthma affects more than 5 million children, and nearly one in five children with asthma require asthma-related 
emergency or urgent care visits each year.1,2 The burden of asthma can be significantly reduced through appropriate 
medical management, including pharmacotherapy and avoidance of asthma triggers.3 Although most children receive 
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asthma care in the primary care setting,4 the National Heart, Lung, and Blood Institute recommends referral to specialty 
care for children with specific comorbidities or severe or difficult-to-treat asthma.2 Receipt of care from asthma 
specialists (pediatric pulmonologists and allergist/immunologists) is associated with improved asthma outcomes, includ-
ing fewer symptom days and hospitalizations.5–7 However, access to pediatric specialty care in general,8 and to pediatric 
pulmonologists and allergist/immunologists specifically,9,10 may be hindered by the limited supply of specialists. Care 
may be particularly limited for the children with disabilities or from lower-income families who receive publicly funded 
Medicaid insurance, which is not accepted by many providers.11,12 Care may also be more limited for children in rural 
areas since pediatric subspecialists are disproportionately located at academic centers in urban areas.13

Previous work describing the limitations of the current pediatric subspecialty workforce has used the distance from 
children around the United States to the nearest pediatric subspecialist as a proxy for geographic barriers to care.13 

However, this work did not account for specialists who provide care at multiple locations or for subspecialty care 
provided by nurse practitioners and physicians’ assistants (collectively advanced practice providers, APPs). Further, non- 
geographic factors such as appointment availability and acceptance of a patient’s health insurance may also be important 
in determining access.14

Understanding access to asthma specialty care may be more complex than for other pediatric conditions. Although 
pediatric pulmonologists, allergist-immunologists, and affiliated APPs all provide asthma specialty care, this does not 
necessarily mean they are equivalent sources of access. In particular, although allergist-immunologists are board certified 
to provide care for both children and adults, they might choose not to care for children or might have limited availability 
for children due to the competing needs of adult populations.15 In this analysis, we surveyed asthma specialists in and 
around the rural state of Maine to determine their clinic locations and policies for seeing children and accepting Maine 
Medicaid insurance. We then calculated the travel time to asthma specialists for children around the state, with the aim 
of: 1) describing proximity to pediatric asthma care across a state with a large rural population and 2) determining the 
degree to which specialist nonacceptance of pediatric patients and patients with Medicaid insurance impacted the 
availability of pediatric asthma specialty care.

Materials and Methods
Setting
Maine is the second most rural of the United States,16 and home to more than 22,000 children (8.5% of the child 
population) with current asthma. Prevalence rates are highest in the northern, rural areas of the state.17 As of this writing 
Maine’s asthma specialty workforce includes allergists in multiple practices, pediatric pulmonologists at one academic 
medical center, and APPs working with both kinds of physician specialists.

Study Design
This cross-sectional survey-based study was evaluated by the MaineHealth institutional review board (study #2031769) 
and determined not to be human subjects research and therefore exempt from informed consent. We identified locations 
of pulmonologists and allergist/immunologists based on listings available through the American Academy of Allergy, 
Asthma, and Immunology, supplemented by internet searches.18 In addition to identifying all locations with asthma 
specialists in Maine, we identified locations with asthma specialists in other states which were nearer to at least one 
Maine ZIP code than were any asthma specialists in the state.

In June and July 2024, a study team member (DS) called front offices at each clinical location, identifying herself as 
a researcher and asking scripted survey questions. These included confirming the asthma specialists (pulmonologists, 
allergist-immunologists, and any advanced practice providers serving as asthma specialists) at the practice, determining 
all locations at which these clinicians provided care, inquiring about the youngest age of patient accepted by each 
provider, and whether the practice accepted children with MaineCare (Maine Medicaid) insurance. We specifically asked 
whether practices accepted MaineCare as opposed to Medicaid more generally because Medicaid reimbursement for 
services and acceptance by providers both vary state-to-state. We also asked about the current wait time for a new 
appointment for a child referred to the practice for management of asthma.
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All analyses were performed in R v4.2.1.19 We evaluated the association between specialty (allergy-immunology vs 
pulmonology), training (physician vs APP), and state (Maine vs other) and both acceptance of any pediatric patients and 
acceptance of children with Maine Medicaid using Fisher’s exact tests. To calculate the distributions of travel times to 
specialists among the child population of Maine we used similar methods to a previous study.20 We used the gmapsdistance 
package to calculate the Google Maps estimated driving time in minutes (without traffic) from each ZIP code tabulation 
area (ZCTA) centroid in Maine to the nearest location of asthma specialty care. We created child-population-level 
distributions of driving times by weighting the driving times of each ZCTA by the estimated child population within that 
ZCTA based on the 2020 census.21 We calculated the median and interquartile range (IQR) of driving times to the nearest 
location of a pediatric asthma specialist, as well as to the nearest location at which at least one provider accepting children, 
and to the nearest location at which at least one provider accepted children with Maine Medicaid insurance. Because some 
children with asthma (including those with comorbidities, or those with need for allergy skin testing) might require care 
from an allergist or pulmonologist specifically, we repeated our analyses for each of these individual specialties.

Results
Providers in Maine
We identified medical offices of 18 pediatric asthma specialists within Maine: four pediatric pulmonologists with one pediatric 
pulmonary APP, and nine allergist/immunologists with four associated allergist/immunologist APPs in the state of Maine. 
Each identified practice was successfully contacted, and complete survey information was obtained. These specialists 
provided care at a total of 11 practice locations in Maine. Ten specialists (56%) provided care at one location, five (28%) 
provided care at two locations, and two (11%) provided care at three. Most providers (13, 72%) took pediatric patients of any 
age, while 3 (17%) only saw children over the age 2 years, one (6%) saw children only over the age of 12 years, and one (6%) 
did not accept any children under 18 years. Among the 17 providers who saw children, the median wait time for an 
appointment was 3 months and almost all (16, 94%) reported accepting children with Maine Medicaid insurance.

Providers in Neighboring States
We also identified 21 practices in neighboring states with practice locations that would be closer to one or more Maine 
ZIP codes than any practice locations in Maine. Each practice was successfully surveyed. We found that these practices 
housed 31 pediatric asthma specialists (28 allergist-immunologists and 3 associated APPs). Two of these specialists (6%) 
accepted only children over age 6 years, and six specialists (20%) did not accept any children. Among out-of-state 
providers accepting children, the median wait time for an appointment was 1 month and only two providers (6%) 
accepted children with Maine Medicaid insurance.

Table 1 describes the associations between specialty, training, and location and acceptance of any children and 
children with Maine Medicaid insurance. Pediatric pulmonologists and in-state providers were significantly more likely 
to accept children with Maine Medicaid insurance than allergists and out-of-state providers, respectively (p=0.004, and 
p < 0.001).

Drive Times
Table 2 and Figure 1 quantify and illustrates the locations of pediatric asthma specialty practices in and around Maine, as 
well as the drive time for children within the state to reach the nearest specialist. The median drive time from children in 
Maine to any asthma specialist was 30.5 minutes (IQR 17.2, 51.0) and the maximum time was 279 minutes. 
Eighteen percent of children were more than 60 minutes from any provider, and for seven percent of children the closest 
specialist was across a state line. Median drive times were similar when restricting only to specialists accepting children 
or only specialists accepting children with Medicaid insurance.

In considering specific specialties, the median drive time from children in Maine to an allergist-immunologist was 
33.5 minutes (IQR 19.0, 51.7). Restricting to allergists who saw children did not change children’s median travel times, 
but when restricting to allergist-immunologists accepting Maine Medicaid insurance the median time to reach the nearest 
provider increased to 40.2 minutes (IQR 24.6, 63.0), with 27.2% of children needing to travel more than 1 hour to receive 
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Table 1 Acceptance of Pediatric Patients and Maine Medicaid Among Asthma Specialists 
in and Around Maine

N Accepting Pediatric 
Patients

Accepting Maine 
Medicaid

N (%) p N (%) p

Specialty

- Pediatric Pulmonology 5 5 (100%) 0.58 5 (100%) 0.004

- Allergy-Immunology 44 36 (82%) 13 (32%)

Training

- Physician 41 33 (81%) 0.32 13 (63%) 0.124

- APP 8 8 (100%) 5 (63%)

State

- ME 18 17 (94%) 0.229 16 (88.9%) <0.001

- Not ME 31 24 (77%) 2 (6%)

Note: p values are based on Fisher’s exact tests. 
Abbreviations: APP, Advance practice provider; ME, Maine.

Table 2 Locations of Pediatric Asthma Specialty Care in Maine and Adjacent Areas, and Drive Time to Nearest 
Location for All Children in Maine (n = 207,409)

Locations 
in Maine

Locations 
Outside of 

Maine

Drive Time to 
Nearest Location 

(Minutes)

Children Over 
60 minutes from 

Any Location

N N Median (IQR)

All asthma specialists

- All locations 11 21 30.5 (17.2, 51.0) 18.0%

- Locations accepting children 10 17 30.5 (18.4, 51.0) 18.0%

- Locations accepting children with Medicaid 8 2 34.7 (23.8, 52.2) 21.1%

Allergists

- All locations 8 21 33.5 (19.0, 51.7) 18.2%

- Locations accepting children 7 17 33.5 (19.0, 51.7) 18.2%

- Locations accepting children with Medicaid 5 2 40.2 (24.6, 63.0) 27.2%

Pulmonologists

- All locations 3 0 45.2 (29.3, 67.0) 30.8%

- Locations accepting children 3 0 45.2 (29.3, 67.0) 30.8%

- Locations accepting children with Medicaid 3 0 45.2 (29.3, 67.0) 30.8%

Notes: Drive time calculations estimate travel from the ZIP codes of home addresses of all children in Maine, based on the 2020 census. Because all 
pulmonologists were in Maine and accepted children with Maine Medicaid insurance, our counts and distances for pulmonologists match those of 
a previous study on distances to pediatric subspecialist outreach clinics.20 

Abbreviation: IQR, Interquartile range.
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care. The median drive time from children in Maine to a pulmonologist was 45.2 minutes (29.3, 67.0), and all 
pulmonologists accepted children with Maine Medicaid insurance.

Discussion
In this assessment of pediatric asthma specialists in Maine, we found that the median travel time from children to the 
nearest provider was around 30 minutes, with eighteen percent of children travelling more than 60 minutes to reach 
a provider. This travel may represent significant direct and indirect costs to some families.22 The degree to which these 
travel burdens discourage families from seeking care is unclear: although previous studies assessing whether travel time 
and distance impact subspecialty visit attendance have found mixed results,23–26 these studies have all included 
populations with much shorter travel times (65% under 30 minutes) and distances (means from 8–17 miles). Although 
one might expect that the much larger travel times seen in rural settings would have a more significant impact on 
subspecialist utilization, this remains to be studied.

We found that almost all providers in the state saw children, and policies around seeing children or accepting patients 
with Medicaid insurance had only a limited impact on travel time. However, we did find that some allergy providers in 
the state and most outside of the state did not accept Maine Medicaid. This is consistent with the low and variable rates of 
Medicaid acceptance found previously among allergists, and recent research showing that children with Medicaid access 
asthma specialists less frequently.11,12 Our finding that the majority of out-of-state providers did not accept Maine 

Figure 1 Minimum driving distance (minutes) to a pediatric asthma specialist for children in Maine. Shapes represent the locations of all allergist-immunologists, pediatric 
pulmonologists, and affiliated advanced practice providers in Maine, as well as all such locations in neighboring states which were closer to at least one Maine ZIP code 
tabulation area centroid than any specialist location in Maine. Coloration represents driving time to the nearest specialist location.
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Medicaid may be expected given that in Maine, as in many other states, Medicaid requires prior authorization for out-of- 
state care.27 However, this brings to light an important barrier that has not been acknowledged by recent research that 
described the distance to pediatric specialists on a national level but did not consider state borders, treating in- and out-of 
-state providers as equally accessible.13 Since in our sample only seven percent of children were located closer to an out- 
of-state than an in-state provider, relatively few children would be impacted by the unavailability of out-of state care, for 
at least some children with Medicaid in Maine, particularly those living close to the state’s southern boundary or 
specifically requiring care from an allergist-immunologist, will have fewer options for asthma specialty care compared to 
commercially insured peers. In other states with more shared borders there are likely more children who would benefit 
from cross-border care and therefore a greater risk of disparities due to policies around insurance acceptance. Policy 
efforts to decrease these disparities might include addressing factors that contribute to provider non-acceptance of 
Medicaid28 or supporting the asthma management skills of primary care providers.

Strengths and Limitations
This study had both strengths and limitations. We conceptualized access more broadly than other recent research12,13 by 
considering primary and secondary locations of providers, appointment availability, acceptance of pediatric patients, and 
acceptance of children with public insurance. We also assessed the contributions of advanced practice providers, 
allergist-immunologists, and pediatric pulmonologists to the pediatric asthma specialty workforce. In aggregate, this 
data may provide a clearer picture of access to care as experienced by families of children with asthma than previous 
research. We did not measure all aspects of access, however, including reliance on public transportation or seasonal road 
conditions.

Other limitations included our reliance on practices’ self-reported appointment availability and patient acceptance. 
While prior research has also taken this approach,12 another study instead used a secret-shopper method with invented 
patients, finding that even some offices that reported accepting Medicaid in general refused invented Medicaid patients.29 

Our work may therefore overestimate access to care for children with Medicaid.
Finally, this study studied only one state at a single point in time. Some of our findings would likely vary in other 

settings, since acceptance of Medicaid insurance,30 laws governing the practices of APPs,31 and distributions of pediatric 
specialists13 all vary by state. However, since the supply of both allergist/immunologists and pediatric pulmonologists is 
equally or more limited in many other rural states compared to Maine,12,13,32 we expect that children in most rural states 
face similar or greater distances to care. In addition, since most other states have Medicaid policies that complicate the 
receipt of care across state lines33 and many have more substantial borders with neighboring states. Therefore, although 
our results are specific to one state, they strongly suggest the potential for barriers to subspecialty care and insurance- 
based disparities in access to subspecialty care in other rural states.

Conclusions
Most asthma specialists in Maine and neighboring areas accept pediatric patients and have reasonable appointment wait 
times. However, nearly one in five children in Maine would be required to travel more than 60 minutes to reach an 
asthma specialist. Moreover, nearly one in five allergy providers do not accept children, and few out of state providers 
accept Maine Medicaid insurance. Future research is needed to assess the degree to which these limitations impact 
receipt of care and clinical outcomes among children with asthma.

Abbreviations
APP, Advance Practice Provider; IQR, Interquartile range; ME, Maine; ZCTA, ZIP code tabulation area.
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