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Abstract

For program evaluation purposes, the feasibility of matching Medicaid claims with physician-

completed structured checklists (encounter forms, EFs) was assessed in a pediatric office-based 

preventive dental program. We examined agreement on visits (weighted kappa) and predictors of a 

match between EFs and claims (multinomial logit model with practice-level clustering). In total, 

34,171 matches occurred between 41,252 EFs and 40,909 claims, representing 82.8 per cent of 

EFs and 83.5 per cent of claims. Agreement on visits was 56 per cent (weighted kappa = 0.66). 

Pediatric practices provided the majority of visits (82.4%) and matches. Increasing age of child 

and residence in same county as the medical practice increased the likelihood of a match. 

Structured checklists can be combined with claims to better assess provision of preventive dental 

services in pediatric primary care. However, future research should examine strategies to improve 

the completion of structured checklists by primary care providers if data beyond claims are to be 

used for program evaluation.
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Introduction

Large computerized administrative databases such as those derived from insurance claims 

are widely used to study healthcare use and related costs [1–3], healthcare outcomes [4] and 

most recently, quality of care and patient safety [5]. However, administrative data lack 

information important for some types of observational studies, such as assessments requiring 

patient-level risk factors, and the reliability of available diagnostic information may be 

limited. Patient medical records can provide important information on risk factors, disease 

status and outcomes not available in claims files, so linking claims with medical records or 

other sources of patient information can increase the richness of available data [6]. A key 

methodological issue in using these multiple sources of data for information about patients is 

the feasibility of linking information contained in these different data sources. If feasible, 

such links may result in benefits to research and public health practice.

Agreement between administrative claims data, patient records and other data sources has 

been studied extensively in medicine [1, 4, 7–12]. Most of this research has focused on the 

validity of claims information, with the conclusion that, in general, claims can accurately 

represent medical procedures and visits and thus can be used to study large populations. 

Although a moderate to high level of agreement is observed between claims and medical 

records, another general conclusion from this research is that important information occurs 

in one source and not the other, particularly for some preventive services such as 

immunizations, and thus neither source can be considered as a gold standard [1, 7]. Thus, 

information about the provision of healthcare services is more accurate when administrative 

data are supplemented with information from other sources [8, 10].

Clinical practice guidelines have become an important part of initiatives to help ensure that 

patients receive care that is appropriate, safe and effective. Dissemination of these guidelines 

often is accompanied by tools to facilitate their implementation in practice. For example, a 

structured checklist is a commonly used tool during patient care by providers because of 

their demonstrated effectiveness in some areas of care [13]. When they provide information 

about the patient’s condition and its management, these checklists could be another source 

of information about patients that could enhance administrative databases. This information 

could be particularly useful because it is based on scientific evidence and is recorded 

according to a structured format.

The linkage of administrative data with information generated by quality improvement tools, 

such as checklists, is an extension of studies examining the linkage of administrative data 

with medical records. Medical records have been linked to claims to determine the 

feasibility of using claims for studying guideline adherence, but to our knowledge, 

agreement between guideline checklists and claims has not been studied specifically for 

determining the value of using checklists to supplement claims [1]. Further, no studies have 

linked dental claims with tools to support the implementation of practice guidelines in the 

medical home [2]. In this study we explore the feasibility of linking clinical care checklists 

with Medicaid claims for a preventive dentistry program based in primary care medical 

offices.
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The North Carolina Medicaid program began reimbursing pediatricians and family 

physicians to provide pediatric preventive oral health services in 2000 [14]. This initiative, 

known as ‘Into the Mouths of Babes (IMB)’, was a response to the increasing prevalence of 

an already high level of tooth decay among young, low-income children, and severe 

limitations in their access to dental care. Physicians can be reimbursed for oral health risk 

assessment, parent counseling, topical fluoride therapy, and referrals to dentists when 

provided for children younger than 3 years of age. Services in this program usually are 

provided in conjunction with a well-child visit and are aligned with guidelines provided by 

the American Academy of Pediatrics (AAP) for oral healthcare in 2003. Several other states 

also have instituted similar programs for their Medicaid-enrolled children.

As part of the North Carolina IMB program, participating providers are asked to complete a 

structured sheet (encounter form, EF) for each visit. Physicians use the EFs to record results 

of their assessments of risk for dental diseases and the preventive dental services provided 

for each child. Information in the completed forms is used by physicians to guide care 

decisions during the child visit, and the form becomes a permanent part of patients’ records. 

In the current study, we examine agreement on preventive dental visits between encounter 

forms produced as part of the child visit and administrative claims files generated through 

reimbursement of physicians for services provided to Medicaid-enrolled children.

The specific objectives of the study are twofold. First, we assess the feasibility of matching 

the EFs to Medicaid claims. Second, we assess agreement on the frequency of preventive 

dental visits in these two data sources, and identify child and medical practice characteristics 

that are associated with agreement in the two data sources. The results will add to 

knowledge about the significance of using administrative claims with known advantages for 

studying large, diverse populations in combination with structured checklists that are 

becoming an increasingly important part of clinical practice guideline dissemination. In 

particular, this study provides insights into research methods that can be used to study the 

adoption of preventive dental services by healthcare providers who usually do not provide 

dental care, and their adherence to recommended guidelines for provision of these services 

[14].

Methods

NC Medicaid enrollment and claims files were matched with patient records of preventive 

dental visits (EFs) using individual-level information in both data sources. We compared 

preventive dental visits in the linked dataset for those medical practices that provided a total 

of at least 10 EFs and claims for preventive dental visits. We chose this threshold to 

eliminate practices that might have experimented with IMB program implementation but 

never adopted the provision of services. This criterion resulted in 41,252 EFs for 30,606 

children and 40,909 claims for 27,607 children being available to be matched.

NC Medicaid enrollment and claims files

We secured enrollment and claims files for all children from birth through 6 years of age 

who were enrolled in the NC Medicaid program from 2000 through 2002. The files include 

the child’s name, date of birth, Medicaid identification number (ID), race, sex, and a record 
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of the preventive dental services provided to children by participating medical practitioners 

(pediatricians and family physicians) in NC. In order to receive any reimbursement from NC 

Medicaid for providing preventive dental services during an office visit, medical 

practitioners were required to provide three services: (1) screening the child for dental 

disease and referral to a dentist if needed, (2) topical fluoride therapy for the child’s teeth, 

and (3) parent education about preventive oral healthcare practices for their child. According 

to NC Medicaid policy for the period studied, participating providers could submit claims 

for preventive dental services provided during well-visits or other office visits for a 

maximum of six visits before the child’s third birthday, and a provider could be reimbursed 

for one preventive dental visit every 90 days.

Preventive dental patient records (encounter forms, EFs)

Physicians who provided preventive dental services to children in the IMB program were 

trained in a 2 hour continuing medical education course to document the oral health risk 

assessments and services provided at each visit through completion of an encounter form. 

The risk assessment followed recommendations provided in professional guidelines [15, 16]. 

During the demonstration phase of the program (January 2000 through December 2002) the 

EFs were completed in duplicate and one copy was mailed to the project office for data 

entry. In addition to information that is also available from the claims (name, birthday, 

gender, age, race and Hispanic ethnicity and provider address), the EFs include: the child’s 

dental disease and risk status, parental reports about feeding and oral hygiene practices, and 

whether the child was referred to a dentist. A child could have up to six EFs, one for each of 

the total of six reimbursable visits allowed by the NC Medicaid program.

Linkage of data files

The data linkage process for this study involved two steps, the first to identify children 

common to the two databases, the second to identify visits. In the first step, the EF database 

was linked to NC Medicaid enrollment information using the child’s name, date of birth and 

Medicaid ID. In the second step, the child’s ID and date of visit were used to match 

preventive dental visits in the EF and claims databases. These data linkages are described in 

more detail in the following paragraphs.

Step 1: linkage of EFs with Medicaid enrollment and claims information—
Although both claims files and EFs contain the child’s name, date of birth and Medicaid ID, 

the variables were missing for some EFs or were potentially subject to errors (e.g. 

misspellings of the name in either source). The two primary methods are recommended for 

merging different data sources when a common identifier is incomplete or contains errors. 

One is to use a merge algorithm based on data linkage theory (probabilistic method) [17]. 

The other recommended method is to use a set of variables (e.g. name, data of birth, sex, 

county of residence, patient identifier when available) common to both data sets 

(deterministic approach) [7, 18]. Roos and colleagues found that the deterministic approach 

can be used successfully to match more than 95 per cent of medical procedure records 

recorded in multiple data sources [9]. We therefore used a deterministic approach to identify 

children whose information occurred both in the EF and Medicaid enrollment databases (see 

Figure 1).
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For a majority of children (88%) who received preventive dental services, the Medicaid ID 

alone matched children in the EF database with Medicaid enrollment information. For the 

remaining 12 per cent with missing, incomplete or inaccurate IDs we used the deterministic 

approach to match EFs to enrollment information by creating merge variables on these two 

datasets using various combinations of the child’s full name, date of birth and parts of the 

Medicaid ID (when available in the EFs).

Step 2: match between EF visits and Medicaid claim visits—Payment revenue 

codes from the Medicaid claims were used to construct a preventive dental visit indicator 

comparable to the one available in the EFs. To assess the match on preventive dental visits 

between EFs and claims, we first generated a subsample of ‘perfect matches’ (N = 33,458) 

based on perfect agreement on the child’s ID and date of visit in these two databases (see 

Figure 2). Because physicians can be reimbursed for services only once in 90 days, it is 

possible for non-matches on visits within that time frame to occur due to errors in recording 

visit dates. Therefore, in the second step, we allowed the claim visit date to occur either 89 

days before or after the visit date recorded on the EF to generate the second category of 

‘approximate matches’ (N = 713) for claims and EFs not included in the ‘perfect matches’ 

category. Using the 89-day criterion, we found 16 instances of more than one claim and 

seven instances of more than one EF for the same visit. After retaining the EF visit with the 

closest matching claim visit, the remaining observations were deleted because they 

represented multiple visits within the same 3 month period. After the perfect and the 

approximate matches had been identified, the remaining visits in the EFs and claims 

databases were considered non-matches, i.e. as either unmatched EFs (N = 7081) or 

unmatched claims (N = 6738).

Data analysis

Overall agreement on the number of preventive dental visits between EFs and claims was 

assessed using the weighted kappa (k) statistic [19]. A multinomial logit regression model 

was estimated to investigate correlates of a record being classified as a match (being either a 

perfect or an approximate match) versus being an unmatched EF or unmatched claim. 

Standard errors in the model were adjusted for the clustering of observations within medical 

practices.

Child characteristics included the child’s age (in months centered at the mean for the 

sample, 16.5 months), sex, race (American Indian, Asian, black, Hispanic, other or white), 

and whether the child resided in the same county as the medical practice where care was 

received. Practice characteristics included type of primary care practice (health department, 

family medicine, pediatrics), the intensity of participation in the preventive dentistry 

program (based on number of preventive dental visit claims per month per county from 

January 2000 through December 2002), urban–rural classification for the county (seven 

categories ranging from central or fringe counties of metropolitan areas with ≥ 1 million 

population to counties with populations of 2500 to 19,999 not adjacent to a metropolitan 

area) [20], and the quarter during 2000–2002 in which the practice started providing 

preventive dental services to Medicaid patients. These child and practice characteristics were 

chosen because of availability as well as evidence that characteristics of patients and 
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providers are associated with quality of care, and potentially the completion of guideline 

checklists such as those used in this study [21].

All analyses were conducted using SAS® version 9 (SAS, Cary, NC, USA) and Stata® 

version 9 (Stata Corp., College Station, TX, USA). The study was approved by the 

Institutional Review Board of the University of North Carolina at Chapel Hill.

Results

Descriptive results for the match on preventive dental visits

The study population included Medicaid-enrolled children (birth through 36 months of age) 

with one or more preventive dental visits during 2000 through 2002 in 153 primary care 

medical practices that completed 10 or more claims and encounter forms. In total, 34,171 

visit matches were found between the 41,252 EFs and 40,909 claims, representing 82.8 per 

cent of total EFs and 83.5 per cent of claims (see Figure 2). Seventeen per cent of EFs and 

16.5 per cent of claims did not have corresponding records in the claims and EFs, 

respectively. The number of visits per child was 1.5 for the claims and 1.4 for the EF, and 87 

per cent of children had at least one match. For children who had more than one EF, the EF 

representing the first visit was found to match to a corresponding claim more often. Overall, 

agreement between EFs and claims on the number of visits was 56 per cent (weighted kappa 

= 0.66).

Of the 34,171 matches on visits, 33,458 (97.9%) were perfect matches where the date of 

visit matched exactly in the two data sources. An additional 713 (2.1%) were approximate 

matches where the date of visit recorded on the claim occurred within 89 days before or 

after the date recorded on the EF for that child. For the majority of the 713 approximate 

matches, the date recorded on the EF occurred up to 3 days prior to the visit recorded on the 

respective claim. A total of 7081 EFs and 6738 claims were classified as non-matches using 

the 89-day rule.

Overall, there were more unmatched EFs (N = 7081) than unmatched claims (N = 6738). In 

considering practices individually, 71.5 per cent of practices had at least one instance of a 

match between an EF and a claim. Pediatric practices provided the majority of the IMB 

visits (82.4%), followed by health departments (11.7%) and family medicine practices 

(5.9%). Family medicine practices had more unmatched EFs (30.8%) than either health 

departments (20.7%) or pediatric practices (13.1%).

Predictors of a match between EFs and claims on preventive dental visits

Figure 3 provides a visual as well as quantitative depiction of whether child or practice 

characteristics increased or decreased the odds (risk) of a non-match – unmatched claims 

(C), unmatched EF (E) – relative to a match (M). The horizontal position of outcome 

categories (C and E) depicts the relative magnitude of the risk ratios associated with either of 

these outcomes compared to the match category. For ease of interpretation, only results that 

are significant for at least one of the two comparisons are displayed in Figure 3 (complete 

output for the multinomial logit model is available in the Appendix). Inclusion of either the 
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‘C’ or the ‘E’ in a box with the ‘M’ indicates lack of a statistically significant difference 

[22].

In general, practice characteristics were more strongly associated with failure to match (E or 

C) than were child characteristics, as shown in the top half of Figure 3. Family medicine 

practices were 2.3 times more likely to have unmatched EFs and 1.6 times more likely to 

have unmatched claims relative to a match than pediatric practices. Practices located in 

urban counties with a population of 20,000 or more were more likely to have unmatched 

claims than a match. Children residing in the same county as the medical practice were less 

likely to have EFs unmatched than a match. Older children were less likely to have either 

unmatched claims or unmatched EFs than younger children. Asians, black, and Hispanic 

children were more likely than white children to have EFs unmatched, whereas other race 

children were more likely to have both EFs and claims unmatched. As shown in the bottom 

half of Figure 3, time since program initiation also mattered. Practices that started providing 

preventive dental services during the last calendar quarter of 2002 had fewer unmatched 

claims compared to those that began in 2000 and 2001.

Discussion

Given the rising cost of collecting primary data, and the growing number of health-related 

databases, more researchers are using data linkage strategies to enrich available data [18]. In 

this study, we explored the feasibility of linking clinical care checklists with Medicaid 

claims for a preventive dentistry program based in primary care medical offices. Similar to 

studies in other fields, we found that provider records and Medicaid data can be combined 

with a reasonable degree of accuracy even in the absence of one or more person-level 

identifiers [6, 18, 23]. Of the available EFs, we were able to identify about 88 per cent of 

children in the enrollment file using only the child’s Medicaid ID (after certain restrictions 

for level of practice participation in the preventive dentistry program). Almost all of the 

remaining EFs were identified using a combination of the child’s name, date of birth, and 

parts of the ID when available.

Overall, more visits were recorded in the EF database than in the claims. However, the 

number of EFs per child was lower than the number of claims available for each child in this 

study. This result is to be expected because of the financial incentive for submitting claims, 

and claims probably are a better source of information for establishing patterns of use of 

preventive dental services over time. A recent study comparing the validity of three different 

measures of emergency department use (patient self-report, claims data and hospital medical 

charts) found that claims were the most accurate source of information of the three for 

identifying individual visits as well as tracking multiple visits [8]. Our results provide 

further evidence for the value of using administrative data to track healthcare services use 

over time.

Completion and tracking of EFs for each child, on the other hand, likely represents added 

paperwork for the provider, particularly when copies had to be mailed to the project office. 

These reasons could contribute to why we found fewer children with two or more completed 

EFs. However, EFs provide dental disease and related referral information and therefore may 
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be an important mechanism for physicians to improve their quality and continuity of care, 

thereby justifying the additional paperwork. There are many possible reasons for the claims 

that remained unmatched in this study because of missing EFs. Completion of these clinical 

guideline checklists may have been less than optimal because of high patient volume or the 

shortage of staff to help with the needed paperwork.

We also are aware that during the early implementation phase of the preventive dental 

program in NC some family physician practices experimented with adoption over a longer 

period of time than pediatric practices and thus completed EFs without submitting claims, 

which may account for their unmatched EFs. Evidence suggests that guideline dissemination 

and implementation strategies, including the distribution of printed materials, audit and 

feedback, reminders and educational outreach, can improve the delivery of care in the 

healthcare setting [24]. Future research therefore should examine whether these and other 

strategies can help improve the completion of guideline checklists during delivery of 

preventive services, including preventive dental care, in the pediatric primary care setting.

The multinomial regression model provided correlates of finding a match between EFs and 

claims. The greater likelihood of a match for older children suggests that behavioral factors 

or presence of dental disease (which tends to increase with age) might influence completion 

of dental health records by physicians. Given that pediatric primary care providers have a 

limited amount of time in which to provide well-child checkups and anticipatory guidance, it 

is conceivable that paperwork beyond that needed for follow-up care or for reimbursement 

of services may go uncompleted.

In such a scenario, providers may be more likely to complete patient records for children 

who have signs of dental decay or are considered to be at high risk for future disease in 

keeping with a risk-based approach to the provision of preventive dental services. However, 

data generated under such a scenario are likely to provide biased estimates if used without 

other methods for addressing bias such as multiple imputation of missing data, propensity 

scores or instrumental variable analysis [25]. Our results suggest that successfully matching 

records in two or more databases is not enough. It also is important to explore the non-

matches to examine whether, for example, individuals with certain characteristics had 

records that failed to match more often than individuals without those characteristics.

Several limitations of this study are worth noting. Because of its observational nature, 

findings from this study should be interpreted with caution. Providers were asked to 

voluntarily complete encounter forms for all children during the demonstration phase of the 

North Carolina preventive dentistry program. Further, because of the nature of the available 

data, we are limited in having access to only practice-level information and no provider-level 

information. Therefore, if some providers in a medical practice were more diligent in 

completing patient records than others in the same practice, we would be unable to identify 

those providers individually.
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Conclusions

Guideline tools such as structured checklists can provide important disease-related 

information that is often lacking in administrative claims databases. Our findings indicate 

that administrative claims may be the most complete data source for assessing preventive 

dental visit patterns in the medical primary care setting. However, claims can be combined 

with structured checklists to increase the richness of the data. Guideline checklists for 

preventive dental visits for young children in medical offices were found to be more likely to 

be complete and to agree with claims for the child’s first preventive dental visit. Hence, 

when implementing the use of structured checklists in primary care, special efforts may be 

needed to ensure that services provided are documented thoroughly at each visit [24].

One way of streamlining care and improving healthcare quality that is gaining momentum in 

many countries is the implementation of electronic health records (EHRs). The move 

towards EHRs has led to the development of standards for the exchange of health 

information by many organizations [26]. Organizations including Health Level 7 (HL7) and 

the American Society for Testing Materials (ASTM International) have proposed, 

respectively, the clinical document architecture (CDA) and the continuity of care record 

(CCR) [27]. The wider adoption of these standards will likely improve the quality of health 

records and make them more interoperable [26, 27]. Findings from this study can help 

inform attempts to develop such interoperable electronic health records in pediatric primary 

care where guideline checklists are often used to guide care decisions and conduct referrals. 

The costs of such efforts should of course be justified by the benefits. The benefits include 

increasing the physician’s ability to provide better quality care through documentation as 

well as combining checklists with claims to improve evaluation of interventions designed to 

increase access to preventive dental care in the pediatric primary care setting.
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Appendix: results of the multinomial logit model for predictors of a match 

between EF and claims

Unmatched EF (v. match) Relative risk ratio 95% confidence interval z P > z

Age in months 0.99* 0.98 0.99 −2.44 0.015

Male (v. female) 0.99 0.95 1.04 −0.29 0.772

Child’s race (v. white):

 Asian 1.69*** 1.30 2.18 3.98 0.000

 Black 1.16** 1.04 1.29 2.69 0.007

 Hispanic 1.39*** 1.19 1.61 4.40 0.000

 American Indian 0.96 0.67 1.36 −0.24 0.810

 Other 1.29** 1.09 1.54 3.08 0.002

Child’s residence county and provider county are 
the same

0.84** 0.75 0.91 −4.00 0.000

Type of practice (v. pediatric practice):

 Health department 1.31 0.86 2.01 1.24 0.215

 Family physician practice 2.28*** 1.59 3.26 4.50 0.000

Low or medium intensity of participation (v. high) 0.97 0.74 1.26 −0.26 0.793

Rural–urban classification of provider county (v. 
central or fringe counties of metropolitan areas of 
1 million pop. or more:

 Counties in metropolitan areas of 250,000 to 
1,000,000 pop.

0.77 0.46 1.27 −1.04 0.298

 Counties in metropolitan areas of less than 
250,000 pop.

0.74 0.43 1.27 −1.09 0.277

 Urban pop. of 20,000 or more, adjacent to a 
metropolitan area

0.44** 0.25 0.80 −2.68 0.007

 Urban pop. of 20,000 or more, not adjacent to a 
metropolitan area

0.78 0.46 1.33 −0.92 0.359

 Rural or urban pop. of 2500 to 19,999, adjacent 
to a metropolitan area

0.64 0.41 1.01 −1.93 0.053

 Rural or urban pop. of 2500 to 19,999, not 
adjacent to a metropolitan area

0.69 0.46 1.03 −1.84 0.066

Quarter in which practice first started providing 
preventive dental services (v. fourth quarter, 
2002):

 First quarter, 2000 1.24 0.60 2.55 0.58 0.564

 Second quarter, 2000 0.99 0.47 2.09 −0.01 0.988

 Third quarter, 2000 1.62 0.86 3.05 1.50 0.133

 Fourth quarter, 2000 1.55 0.63 3.82 0.96 0.338

 First quarter, 2001 0.86 0.46 1.59 −0.49 0.623

 Second quarter, 2001 1.31 0.70 2.44 0.85 0.393

 Third quarter, 2001 1.52 0.86 2.72 1.43 0.153
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Unmatched EF (v. match) Relative risk ratio 95% confidence interval z P > z

 Fourth quarter, 2001 1.10 0.59 2.07 0.30 0.765

 First quarter, 2002 1.51 0.76 2.97 1.18 0.236

 Second quarter, 2002 1.22 0.58 2.55 0.53 0.598

 Third quarter, 2002 0.75 0.29 1.91 −0.61 0.545

Age in months 0.97*** 0.96 0.99 −4.12 0.000

Male (v. female) 0.99 0.95 1.04 −0.29 0.770

Child’s race (v. white):

 Asian 0.87 0.60 1.27 −0.71 0.479

 Black 1.07 0.96 1.18 1.22 0.221

 Hispanic 1.04 0.81 1.34 0.32 0.752

 American Indian 0.85 0.65 1.12 −1.14 0.253

 Other 1.28** 1.10 1.47 3.29 0.001

Child’s residence county and provider county are 
the same

1.00 0.89 1.13 0.06 0.953

Type of practice (v. pediatric practice):

 Health department 1.05 0.66 1.67 0.22 0.830

 Family physician practice 1.63* 1.02 2.61 2.04 0.041

Low or medium intensity of participation (v. high) 0.98 0.61 1.55 −0.11 0.915

Rural–urban classification of provider county (v. 
central or fringe counties of metropolitan areas of 
1 million pop. or more):

 Counties in metropolitan areas of 250,000 to 
1,000,000 pop.

1.23 0.73 2.09 0.78 0.435

 Counties in metropolitan areas of less than 
250,000 pop.

1.07 0.59 1.92 0.22 0.828

 Urban pop. of 20,000 or more, adjacent to a 
metropolitan area

1.56 0.79 3.05 1.29 0.199

 Urban pop. of 20,000 or more, not adjacent to a 
metropolitan area

2.17*** 1.44 3.28 3.69 0.000

 Rural or urban pop. of 2500 to 19,999, adjacent 
to a metropolitan area

1.49 0.68 3.25 0.99 0.321

 Rural or urban pop. of 2500 to 19,999, not 
adjacent to a metropolitan area

1.27 0.66 2.42 0.72 0.472

First month in which practice started providing 
preventive dental services:

 First quarter, 2000 36.14*** 6.63 197.07 4.15 0.000

 Second quarter, 2000 35.32*** 4.87 256.04 3.53 0.000

 Third quarter, 2000 12.68** 2.10 76.46 2.77 0.006

 Fourth quarter, 2000 42.49*** 7.51 24.39 4.24 0.000

 First quarter, 2001 19.25** 3.25 114.00 3.26 0.001

 Second quarter, 2001 11.51** 2.16 61.45 2.86 0.004

 Third quarter, 2001 12.36** 2.24 68.19 2.88 0.004

 Fourth quarter, 2001 9.99** 1.83 54.43 2.66 0.008

 First quarter, 2002 5.49 0.86 35.34 1.80 0.072

 Second quarter, 2002 6.45* 1.18 35.24 2.15 0.031

 Third quarter, 2002 2.46 0.34 17.92 0.89 0.376

N = 47,990. Match is the base outcome.
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*
Significant at P ≤ 0.05;

**
significant at P ≤ 0.001;

***
significant at P ≤ 0.0001.
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Figure 1. 
Process of matching patient encounter forms (EFs) with Medicaid enrollment and claims 

data
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Figure 2. 
Match on preventive dental visits between patient encounter forms and Medicaid claims
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Figure 3. 
Results of the multinomial logit model for predictors of a match between Medicaid claims 

and patient encounter forms
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