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Abstract  

Access to dental care for children covered by public insurance programs. Rural areas face particularly pronounced challenges due to 
dentist shortages and lower participation in public insurance programs. Previous studies have explored dentist participation in public 
insurance programs but have not adequately addressed differences between rural and urban areas, or among dental practice types.This 
study analyzed data from Dentists were categorized by location (rural, suburban, or urban), practice type (general, pediatric, or 
specialist), and public insurance participation . Data were matched and classified using rural-urban commuting area (RUCA) codes. 
Statistical analyses were conducted to compare participation rates and geographic disparities, with results visualized at city  and county 
levels.Among the 225,300 dentists analyzed, urban areas had the highest concentration of dentists (84%) but the lowest public 
insurance participation rates . Rural areas had fewer dentists (5%) but exhibited higher participation rates . Pediatric dentists showed 
the highest public insurance participation, whereas general dentists and specialists had significantly lower rates. Variability in 
participation was observed at city and county levels, with disparities reaching up to 100% in certain counties.Significant disparities in 
dentist availability and participation , particularly in rural areas and among non-pediatric dentists. City -level policies, such as joint 
administration, expanded loan forgiveness programs, and school-based dental services, are essential to improve access. Tailored, localized 
interventions are necessary to address geographic and professional disparities and ensure equitable pediatric dental care access. 
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Introduction 

The distribution of dentists shows significant variation, with the number of dentists per 100,000 individuals 
ranging from 41.8 in some areas to 82.7 in others, as of 2019 (1, 2). Reports from the Health Policy Institute 
of the Dental Association (HPI-ADA) have examined dentist participation in public insurance programs 
(1, 3) and the geographical accessibility of dental services (4). However, these analyses have limitations, as 
they do not distinguish between rural and urban dental practices, account for the type of dental practice 
(general, pediatric, or specialized), or differentiate among public insurance programs. 

 
1 Dental assistant, Khafji 
2 Dental hygienist, Alkhafji. 
3 Nurse, Khafji. 
4 General dentist, Qurayyat Specialized Dental Center. 

5 Dental assistant, Qurayyat Specialized Dental Center 

6 Dental assistant, Al-Gurayyat Specialized Dental Center 

7 Dental assistant, Qurayyat Specialized Dental Center 

8 Nursing technician, Qurayyat Specialized Dental Center 

9 General dentist, Almujerma PHC 

10 Dentist, Al-halqah phc 

11 Alwash’ha primary healthcare center, General Dentist 

12 General Practitioner Dentist, Security Forces polyclinic at Technical Affairs – Diyrab, General Directorate of Medical Services - Ministry of 
Interior 

13 General Dentist, Saudi National Guard 
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Understanding the distribution of dental professionals in rural versus urban areas is crucial for 
implementing targeted strategies to improve dental care access in underserved rural regions, which often 
face significant healthcare challenges (5). Since dental practitioners are needed for both preventative and 
specialized treatments, assessing the availability of various dental specializations is vital, especially in the 
context of their participation in public insurance programs. 

Public insurance for children primarily includes VIP program and C PROGRAM, which provide coverage 
for children from low-income households, children with disabilities, and those in foster care. VIP program 
generally serves a larger population than C PROGRAM and has more extensive minimum coverage 
requirements (6). Cities have flexibility in administering these programs, which can be managed separately, 
through VIP program expansion C PROGRAM, or as a hybrid of the two approaches (7). Variations in the 
administration of VIP program and C PROGRAM, including differences in fee schedules and policies, may 
influence the accessibility of dental care for children insured under these programs. 

This research builds on previous studies by examining the distribution of dentists across the country, 
categorized by dental practice type, rural or urban location, and participation in public insurance programs. 
The analysis includes data from 48 cities and the District of Columbia, excluding certain cities where 
licensure data were unavailable. A web-based data portal accompanies this study, offering outcome data on 
the availability of dental care for children by city, further detailed in individual reports and mapped by 
rurality, urbanicity, and dental specialization. 

Methods 

The study focused on the dentist population categorized by city, type of practice (taxonomy), rural or urban 
practice location, and participation in public insurance programs.  

The data, collected from city -level Boards of Dentistry, included information on all licensed dentists, 
regardless of their work setting (private practice or safety-net facilities). Only actively licensed dentists were 
included in the study. 

This data set included dentists’ names, addresses, and taxonomies (general, pediatric, or specialist), which 
were verified against the BOD data for taxonomy classification. 

Dentist characteristics included (1) taxonomy (general, pediatric, or specialist), (2) practice location 
classification as rural, suburban, or urban, and (3) participation in public insurance programs (VIP program, 
C PROGRAM, or both). The rurality or urbanicity classification was determined using the rural-urban 
commuting area (RUCA) system (10),  

The study measured (1) the total number and percentage of dentists, (2) the number and percentage of 
dentists participating in VIP program, C PROGRAM, or both programs, and (3) the number and 
percentage of dentists engaged in any public insurance program (VIP program or C PROGRAM). Data 
were aggregated at practice locations, stratified by rurality/urbanicity and taxonomy, and summarized at the 
city level. 

Data Analysis 

The analysis was conducted using Python, version 3.7.4, with packages including pandas, numpy, 
matplotlib, altair, and geopandas. R, version 4.0.2, was also utilized for data analysis and visualization. 

Among the 204,279 active dentists included in the study, the dentist-to-population ratio (per 100,000 
individuals) showed significant variation across regions. For example, ratios ranged from as low as 41 to as 
high as 111, depending on the location. Overall, the majority of dentists operated in urban areas (median 
84%, interquartile range [IQR] 23%), followed by suburban areas (median 11%, IQR 11%), and finally rural 
areas (median 5%, IQR 10%). Most practitioners were general dentists (median 84%, IQR 4%), with 
specialists comprising 13% (median, IQR 3%) and pediatric dentists accounting for 3% (median, IQR 1%). 
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In some cities, general dentists represented up to 90% of the dental workforce, while pediatric dentists 
constituted as little as 1% in others. 

Results  

In comparing VIP program and/or C PROGRAM participation rates among dentists as indicated in this 
study with public insurance participation data Dental Association (ADA) (1, 3). In 20 regions, VIP program 
and C PROGRAM participation rates were the same, reflecting that dentists database were active in both 
programs. In contrast, eight regions showed participation in either VIP program or C PROGRAM 
exclusively. Although federal policies require both VIP program and C PROGRAM to offer dental benefits, 
we assumed parity in participation rates despite administrative differences. For 21 regions, VIP program 
and C PROGRAM participation rates diverged significantly, with differences reaching up to 70%. Certain 
areas revealed large discrepancies, such as VIP program participation being substantially lower than C 
PROGRAM in some regions (e.g., 5% vs 75% and 2% vs 51%), whereas others demonstrated the reverse 
pattern (e.g., 42% vs 6%). Nine areas exhibited higher C PROGRAM participation rates, while 12 areas had 
higher VIP program participation rates. 

 VIP program and C PROGRAM participation rates by geographic classification within each region. 
Dentists practicing in rural areas exhibited the highest participation rates, whereas urban dentists had the 
lowest rates. The median VIP program participation rates were 39% (IQR 29%) for rural dentists, 32% 
(IQR 30%) for suburban dentists, and 26% (IQR 16%) for urban dentists. C PROGRAM participation 
rates followed a similar trend: 40% (IQR 30%) for rural dentists, 36% (IQR 34%) for suburban dentists, 
and 29% (IQR 22%) for urban dentists. For example, VIP program and C PROGRAM participation among 
rural dentists peaked at 82% in one area, whereas urban dentists reached a maximum of 68% elsewhere. 
Some regions demonstrated minimal C PROGRAM and VIP program participation across all 
classifications, with one notable region having participation rates as low as 6% for urban dentists and 3% 
for rural dentists. 

Pediatric dentists had the highest median participation rates in VIP program (57%, IQR 39%) and C 
PROGRAM (57%, IQR 34%), followed by general dentists (VIP program, 28%, IQR 20%; C PROGRAM, 
29%, IQR 28%) and specialists (VIP program, 25%, IQR 17%; C PROGRAM, 24%, IQR 26%). Pediatric 
dentists in one area reached as high as 94% VIP program participation, while general dentists reached 65% 
in another. Some regions revealed significant differences in VIP program vs C PROGRAM participation 
rates by taxonomy, such as variations of up to 92% for pediatric dentists and 73% for general dentists. 
Conversely, the lowest rates were observed for general dentists and specialists in specific regions, with 
participation rates as low as 6% and 7%, respectively. 

Discussion 

This analysis investigated the availability of dentists providing pediatric care and their participation in public 
insurance programs such as VIP program and C PROGRAM. The study examined variations in dentist 
availability and participation rates based on geographic classifications (urban vs. rural) and professional 
taxonomy. The findings highlight significant disparities and call for more in-depth exploration of dentist 
accessibility for children. 

The availability of dentists in rural areas exhibited substantial variability, with some regions having very few 
or no rural dentists and others showing a more balanced distribution across urban, suburban, and rural 
settings. In general, the proportion of dentists practicing in rural regions was significantly lower than the 
percentage of rural communities in those areas (11). This disparity suggests an insufficient supply of dental 
services for children in rural locations. Policies like loan repayment initiatives (12,13) or mobile school-
based care models may help mitigate these shortages (14,15,16). 

One focus of the study was to assess dentist participation in VIP program and C PROGRAM. The cities 
exhibited diverse management practices for these programs, with some managing them jointly and others 
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separately. Variations in program administration included single-administrator models with separate 
enrollment, VIP program expansion covering both children and adults, or standalone C PROGRAM 
programs (7,17,18). These administrative differences contributed to disparities in dentist participation rates, 
as complex processes often discourage participation (19). Aligning the administration of VIP program and 
C PROGRAM under unified systems could improve enrollment and participation rates among dentists. 

The findings revealed differences between the VIP program and C PROGRAM participation rates reported 
in this study and those provided by the Dental Association in previous analyses (1,3). The variations may 
result from differences in data sources and methodologies. For example, this study utilized the IKN dataset, 
which focuses on dentists participating in public insurance, while the HPI-ADA’s earlier analyses relied on 
VIP program Statistical Information System data (3). Differences in reported participation rates across cities 
underscore the need for consistent data collection and reporting practices. 

Although rural areas had fewer practicing dentists, those who did practice in rural settings demonstrated 
higher participation rates in VIP program and C PROGRAM compared to suburban and urban dentists. 
This trend highlights inconsistencies in dentist availability across regions and programs, emphasizing the 
need for targeted policy measures to enhance access. 

Pediatric dentists had nearly double the participation rates in VIP program and C PROGRAM compared 
to general and specialist dentists, despite representing a small proportion of the dental workforce in most 
regions. This discrepancy suggests the importance of designing policies to support pediatric dentists, such 
as loan forgiveness programs tailored specifically to this group. Pediatric dentists are often crucial in treating 
children with complex conditions, including special needs or behavioral challenges, which reinforces the 
need for their availability. 

The study also analyzed dentist availability at the county level, revealing substantial disparities even within 
cities. Some counties lacked participating dentists altogether, while others reported full participation. These 
variations likely reflect differences in social, cultural, and regulatory factors influencing dentist distribution. 
Addressing these disparities requires localized interventions tailored to the specific needs of each 
community. 

Conclusions 

This study revealed significant disparities in dentist availability for pediatric care, particularly among children 
insured through VIP program or C PROGRAM and those living in rural areas. Variability across cities  and 
within communities highlights the need for tailored city -level policies. Measures such as joint 
administration of VIP program and C PROGRAM, expansion of loan forgiveness programs, and funding 
for school-based dental services could help address these disparities (21,22,23,24). 

Localized approaches are essential for improving access, especially in areas with significant gaps in dentist 
participation. Current methods for identifying dental shortage areas could benefit from incorporating more 
rigorous criteria to accurately target interventions. Despite the mandate for dental care benefits for children 
under VIP program and C PROGRAM (7), limited dentist availability remains a barrier, mirroring findings 
from previous research (22). This study underscores the persistent challenge of ensuring equitable access 
to pediatric dental care over a decade later. 
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