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Abstract

Objectives: Private practice dentists are the major source of care for the dental

safety net; however, the proportion of dentists who participate in state Medicaid

programs is low, often due to poor perceptions of the program’s administration

and patient population. Using a discrete choice experiment and a series of

hypothetical scenarios, this study evaluated trade-offs dentists make when deciding

to accept Medicaid patients.

Methods: An online choice-based conjoint survey was sent to 272 general dentists

in Iowa. Hypothetical scenarios presented factors at systematically varied levels.

The primary determination was whether dentists would accept a new Medicaid

patient in each scenario. Using an ecological model of behavior, determining

factors were selected from the categories of policy, administration, community, and

patient population to estimate dentists’ relative preferences.

Results: 62 percent of general dentists responded to the survey. The probability of

accepting a new Medicaid patient was highest (81 percent) when reimbursement

rates were 85 percent of the dentist’s fees, patients never missed appointments,

claims were approved on first submission, and no other practices in the area

accepted Medicaid. Although dentists preferred higher reimbursement rates, 56

percent would still accept a new Medicaid patient when reimbursement decreased

to 55 percent if they were told that the patient would never miss appointments and

claims would be approved on initial submission.

Conclusions: This study revealed trade-offs that dentists make when deciding to

participate in Medicaid. Findings indicate that states can potentially improve

Medicaid participation without changing reimbursement rates by making

improvements in claims processing and care coordination to reduce missed

appointments.

Introduction

The American dental safety net provides care to traditionally

underserved populations (1). One-third of the population

can be categorized as underserved – including primarily low-

income individuals, but also individuals who are uninsured,

institutionalized, suffering from multiple chronic health con-

ditions, or living in remote areas (2). Private practitioners

who accept Medicaid participate in the dental safety net and

represent the greatest source of dental care for low-income

and Medicaid-enrolled populations in the United States (1).

The demand for dental care among Medicaid enrollees, how-

ever, often exceeds the number of available providers (1).

Over half of US states report serious challenges to ensuring

enough dentists are available to treat Medicaid patients –

more than any other health care provider group (3).

State Medicaid programs are required to provide dental

coverage for children through the Early Periodic Screening,

Diagnosis, and Treatment (EPSDT) Program (4), but adult
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dental benefits through Medicaid vary by state. The Afford-

able Care Act (ACA) is expected to provide public dental ben-

efits to approximately 18 million non-elderly adults over the

next several years, but expanded benefits will differ by state

(5). Additionally, even the provision of dental benefits does

not ensure access to services, especially for Medicaid enroll-

ees. In 2009, 12 percent of Medicaid-enrolled adults in the

United States reported having difficulty obtaining necessary

dental care compared to only 4 percent of privately insured

adults (3). In 2010, 28 percent of adults with public insurance

reported a dental visit, compared with 73 percent of adults

with private insurance (6).

Iowa is one of 19 states that provides relatively comprehen-

sive dental coverage for Medicaid adult enrollees, including

comprehensive restorative and specialty services (7). Despite

having insurance coverage, one recent survey of Medicaid

enrollees in Iowa found that, among respondents, 19 percent

of children and 13 percent of adults reported unmet dental

needs (8). One of the most common reasons cited for that

need was the inability to find a dentist who accepts Medicaid.

Previous studies indicate that low reimbursement rates are

one of the most significant factors in determining dentists’

willingness to participate in Medicaid (9-11). As a result, sev-

eral state Medicaid programs report initiatives to increase

reimbursement payments to improve access to dental care for

Medicaid patients (12). While increasing reimbursement

rates may make Medicaid more attractive to some dentists,

reimbursement rates alone are not always sufficient to

encourage participation in Medicaid among dentists (13,14).

The previous studies examining factors influencing den-

tists’ Medicaid participation have major limitations. First,

researchers have typically examined factors related to Medic-

aid participation one at a time and not as constructs

grounded in an integrated conceptual framework (9-11). Sec-

ond, many of these studies used ranking or rating to measure

the importance of Medicaid policies and Medicaid patients’

characteristics on the dentists’ decision to participate.

In this study, we used an ecological framework of human

behavior to emphasize the environmental and policy contexts

of behavior, while also incorporating social and psychological

influences (15). This framework can guide behavioral inter-

vention strategies from five levels of influence (Figure 1),

including:

• State policy.
• Medicaid program administration.
• Professional community in the surrounding area.
• Inter-personal relationships between dentists and

patients.
• Intra-personal (individual) dentist factors.

Additionally, we used a technique called conjoint analysis,

which offers an alternative to more traditional methods of

rating and ranking by embedding attributes in a more realis-

tic context. Conjoint analysis is based in economic theory

and assumes that individuals will make choices that maxi-

mize their satisfaction, or utility (16). In conjoint analysis,

scenarios present combinations of factors at systematically

Figure 1 Ecological model of dentists’ decisions to accept Medicaid patients.
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varied levels and each combination of factors is assessed as a

whole. In choice-based conjoint analysis (CBCA), respond-

ents are asked to determine whether or not a given scenario is

acceptable (17). Utility is the primary output of conjoint

analysis and provides a scaled, relative importance that indi-

cates the perceived value of each factor included in the sce-

nario (18). Utility also quantifies the intensity and direction

of the individual factor level’s impact (16).

The overarching objective of this study was to evaluate

how dental providers trade between different factors which

affect their participation in Medicaid and to determine the

relative weights they place on those factors. To attain this

objective, we tested our working hypothesis that factors other

than reimbursement may modify the decision to accept a

new Medicaid patient. CBCA was used to assess the impact of

different factors by designing scenarios that reveal the optimal

combination of those factors which encourage provider par-

ticipation. Results from this study offer information about

how to effectively leverage existing resources in order to max-

imize dentist participation in Medicaid.

Methods

The CBCA survey was the second of two surveys conducted

among private practice dentists as part of a larger project

designed to assess the oral health safety net in Iowa. A

national advisory committee, including representatives from

federal and state agencies, organized dentistry, and safety net

providers, was assembled to provide input and feedback at all

stages of this project. In early 2013, we administered an initial

survey to private practice general dentists in the state of Iowa

(N 5 1,101) (19). The sampling frame for the CBCA was also

developed from the first survey when respondents were asked

if they would be willing to participate in a follow-up CBCA

survey; 272 general dentists provided us with email addresses

and were contacted to participate in this study.

In the initial survey of this project (19), respondents were

asked to rate 11 factors selected from previous states’ Medic-

aid participation reports and then rank the top three they felt

were most important. The project’s advisory committee

helped to categorize factors in each domain of the ecological

model and a factor analysis was used to validate how those

items load to their domains (Table 1). Results from the initial

survey were used to select representative factors with the

highest mean rating and overall score ranking for each

domain in the CBCA.

The final conceptual model in this study (Table 1) empha-

sized that the decision to accept Medicaid patients is influ-

enced by factors in four policy-sensitive domains of the

ecological model: reimbursement rates (policy level), claim

approval (organizational level), other dentists in the commu-

nity who accept Medicaid (community level), and patient

appointment-keeping behavior (inter-personal level).

For each factor, we developed a set of three levels, or values

(Table 1). For example, the reimbursement rate factor was

assigned levels of 35 percent, 55 percent, and 85 percent of

“dentist’s usual fees.” Levels were chosen to represent least

desirable conditions (Level 1), the most desirable conditions

(Level 3), and a point somewhere in the middle of those two

extremes (Level 2). Levels were selected to represent realistic

or relevant options under existing state Medicaid policies.

Iowa Medicaid currently reimburses dentists’ charges at

approximately 40–50 percent (19). While reimbursement lev-

els of 85 percent of usual fees is unrealistic in most states, we

wanted to test the effects of setting this at a highly desirable

level.

We hypothesized that dentists would have clear preferences

among the four factors related to accepting Medicaid

patients, ordering the relative impact as follows: a) higher

reimbursement rates; b) higher likelihood of a claim being

approved on the first submission; c) patients who did not

miss appointments; and d) the presence of other dentists in

the area who accept Medicaid. We also hypothesized that cer-

tain factors associated with participation in Medicaid, when

included in a specific hypothetical patient scenario, would

encourage provider acceptance of the patient in that scenario.

To test and quantify our hypotheses, we developed an

online CBCA survey that simulates dentists choosing

patients. The CBCA modeled this choice behavior by eliciting

tradeoffs among the factors in hypothetical patient scenarios,

allowing us to estimate the relative utility of each factor.

Conjoint analysis, in general, has been used previously to

Table 1 Factors and Levels Used in the Conjoint Survey Design by Ecological Domain

Domain Factor Level 1 Level 2 Level 3

Policy Reimbursement rate 35% 55% 85%

Administration Claim approval The first submission is

unlikely to be approved

The first submission may

or may not be approved

The first submission will

be approved

Community Other practices in the

area that accept

new Medicaid patients

No other practices A few other practices Many other practices

Inter-personal Patient behavior Often misses an

appointment

Sometimes misses an

appointment

Never misses an

appointment

E.T. Kateeb et al. Predicting dentists’ decisions

VC 2015 American Association of Public Health Dentistry 3



investigate dentists’ choice of treatment plans (20,21), and

because it is less susceptible to socially biased responses, it is

particularly well suited to assess their decisions to accept

Medicaid patients.

An email invitation contained required elements of con-

sent, instructions to complete the online survey, the link to

the survey, and a unique subject ID. Reminders were sent at

2, 3, and 4 weeks after the initial invitation. The survey was

open for a total of 6 weeks. Representativeness of survey

respondents was evaluated by comparing respondents with

all general dentists using demographic and practice character-

istics variables (i.e., sex, age, practice type, practice urbanicity,

and full-time status) obtained from the Iowa Dentist Tracking

System. The Iowa Dentist Tracking System is maintained by

the University of Iowa Carver College of Medicine and pro-

duces a provider dataset available for commercial and

research purposes (22).

The on-line survey contained nine hypothetical scenarios

which were generated using a statistically efficient fractional

factorial design. This allowed for independent analysis of the

main effects at each level (i.e., utility) without having to use

the full factorial of possible scenarios (34 5 81) in the survey

(23). Scenarios were presented in random order to the

respondents along with two holdout scenarios that were used

for model validation.

Each scenario concerned the acceptance of the hypothetical

patient in their practice and specified a uniform set of back-

ground information: A healthy 32 year old contacts your prac-

tice about the replacement of a lost two-surface restoration

(filling) on a molar that is asymptomatic (i.e., the patient was

not experiencing any pain). The four factors were then varied

to complete the scenario.

Sample scenario

At the time this patient calls your practice, you know there are

no other practices in your area accepting Medicaid patients. You

are also aware that this patient often misses an appointment.

Medicaid will reimburse you at 85 percent of your usual fees for

this service and the first submission of your claim will be

approved.

For each scenario, dentists were asked whether or not they

would accept the patient given the conditions described. This

choice design, with a forced “yes” or “no” response, was cho-

sen to correspond to the actual decision-making process. The

survey was pre-tested by the aforementioned national advi-

sory committee, and revised through an iterative process

whereby feedback was solicited and incorporated throughout

the survey design process.

Power calculations in CBCA depend on the number of

total questions per respondent (t), the maximum number of

factor levels (c), the number of response options (a), and the

number of respondents (n) (23). In this study, c 5 3, a 5 1

(option to accept or reject the patient), and t 5 9 main ques-

tions. Using the recommendation that (nta/c� 500), a mini-

mum sample size of 166 was suggested for this study (24).

Multinomial logistic regression was used to calculate the

utility values for all factor levels, represented by model

parameters (Table 3, Model A). The dependent variable was

the response choice (yes or no). The relative importance of

each factor as a whole was calculated using these utility values

as [exp (highest utility per factor) – 1]. Model parameters were

then used to calculate the overall likelihood of accepting a

Medicaid patient for each scenario. Only main effects were

estimated; interaction effects involving two or more factors

were assumed to be zero.

A second regression model was generated that included

dentist demographic and practice characteristics collected

through the initial dentist survey and the Iowa Dentist Track-

ing System (Table 3, Model B). In the initial dentist survey,

respondents were asked to report gross practice production

during the previous year and the proportion of their patients

enrolled in Medicaid. Perceived workload was assessed using

the standard busyness question – “How would you best

describe busyness of your practice during the past 12

months?” Provider-specific characteristics cannot vary within

the hypothetical scenarios and therefore, could not be treated

in the same way as CBCA factors. This second model allows

us to capture the effect, if any, of dentists’ individual charac-

teristics on the likelihood of accepting a Medicaid patient in

general.

Holdout scenarios are extra CBCA scenarios presented to

respondents but are not used in model estimations (utility

estimation); rather, they are used to assess the predictive

validity of the model. Holdout scenarios are presumed to rep-

resent how the respondent would choose in the real world

(25). We assessed predictive validity of Model A by compar-

ing model predictions for each holdout scenario with what

respondents actually chose in those two scenarios.

Given the fractional-factorial design of the survey, we were

also able to use the model parameters to estimate the proba-

bility of dentists accepting a Medicaid patient for any possible

combination of factors and levels (simulation scenarios). For

this study, we focused on simulation scenarios that repre-

sented potentially modifiable conditions with policy

relevance.

The University of Iowa Institutional Review Board (IRB)

approved the protocol for this project, including the survey

questionnaire. All analyses were conducted using SPSS Ver-

sion 18.0 (SPSS Inc. Released 2009. PASW Statistics for

Windows. SPSS Inc., Chicago).

Results

A total of 168 general dentists engaged in private practice

responded to the online survey, for a response rate of 61.8

Predicting dentists’ decisions E.T. Kateeb et al.
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percent, representing 15.3 percent of general dentists in the

state. Table 2 describes demographic and practice characteris-

tics of survey respondents and compares our study popula-

tion with all general dentists in Iowa. Respondents did not

differ significantly from the overall population of dentists

with regard to age, full-time status, or practice urbanicity.

However, males were significantly more represented among

survey respondents than females when compared to the gen-

eral dentist population in Iowa.

Table 3 presents the results of the regression models; Model

A includes the four factors from the ecological model, while

Model B also includes dentist demographic characteristics.

Parameters from Model A were used to calculate the utility of

the CBCA factors and their levels (Figure 2). Relative impor-

tance was highest for reimbursement rate followed by patient

behavior, claim approval, and the presence of other local

practices accepting Medicaid patients.

Dentists had the strongest preference for reimbursement

rates set at 85 percent (Table 3). The difference between accep-

tance of patients with reimbursement rates of 85 percent and

55 percent was statistically significant (P< 0.0001) and both

were significantly different from 35 percent (P< 0.0001).

The second most important factor was patient behavior;

patients who never miss appointments were significantly pre-

ferred to patients who often miss appointments (P< 0.0001).

Regarding the effect of other providers in the area, respond-

ents were more willing to accept a patient when no other local

practices accepted Medicaid (P 5 0.001).

Table 3 Multinomial Regression Models Predicting Likelihood of Medicaid Patient Acceptance (N 5 168)

Model A Model B

Odds ratio (95% CI) P value Odds ratio (95% CI) P value

Claim approval on first submission

Approved 1.78 (1.35–2.39) <0.0001* 1.86 (1.33–2.61) <0.0001*

May or may not be approved 1.16 (0.85–1.57) 0.334 1.22 (0.86–1.72) 0.262

Unlikely to be approved Ref. Ref. Ref. Ref.

Patient behavior

Never misses an appointment 2.35 (1.74–0.16) <0.0001* 2.40 (1.72–3.35) <0.0001*

Sometimes misses an appointment 1.30 (0.95–1.77) 0.930 1.31 (0.92–1.86) 0.133

Often misses an appointment Ref. Ref. Ref. Ref.

Other practices that accept Medicaid

No other practices in the area 1.65 (1.21–2.27) 0.001* 1.76 (1.25–2.48) 0.001*

Few other practices in the area 1.16 (0.86–1.56) 0.351 1.14 (0.82–1.59) 0.444

Many other practices in the area Ref. Ref. Ref. Ref.

Reimbursement rate

85% UCR 7.52 (5.57–10.13) <0.0001* 9.18 (6.50–12.95) <0.0001*

55% UCR 2.26 (1.65–3.09) <0.0001* 2.48 (1.73–3.55) <0.0001*

35% UCR Ref. Ref. Ref. Ref.

Demographic characteristics

Sex 0.051

Male Ref.

Female 1.47 (0.99–2.17)

Age 0.99 (0.98–0.99) 0.022*

Medicaid patients (%) 1.03 (1.02–1.04) <0.0001*

Perceived workload 1.03 (0.87–1.21) 0.748

Gross production ($) 0.93 (0.88–0.98) 0.008*

*P< 0.05.

Table 2 Demographic Characteristics of Survey Respondents and All

General Dentists in Iowa

Survey respondents All general dentists

N (%) N (%) P value

Number 168 1,101

Age (years) 0.606

<30 14 (8.3) 73 (6.6)

30–59 117 (69.6) 763 (69.4)

�60 37 (22.0) 263 (23.9)

Sex 0.049*

Male 141 (83.9) 834 (75.8)

Female 27 (16.1) 266 (24.2)

Practice type 0.546

Solo 82 (48.8) 509 (46.2)

Other 86 (51.2) 592 (53.8)

Practice urbanicity 0.082

Metro 91 (54.2) 663 (60.2)

Non-metro 77 (45.8) 438 (39.8)

Full-time† status 0.075

Full-time 149 (88.7) 917 (83.3)

Part-time 19 (11.3) 184 (16.7)

*P< 0.05.

†Full-time defined as working 32 hours or more per week.

E.T. Kateeb et al. Predicting dentists’ decisions
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Predictive validity for the CBCA model (Model A) was rel-

atively high. For the first holdout scenario, the CBCA model

predicted a 7.4 percent probability that dentists would accept

the patient in the given scenario. This compared favorably to

the reported 7.7 percent probability of acceptance. For the

second holdout, the model predicted a 9.5 percent probability

of acceptance compared to the reported probability of 9.3

percent.

Model B (Table 3) tested whether preferences varied with

demographic and practice characteristics. Dentists’ age, per-

centage of Medicaid patients currently served by the dentist’s

practice, and gross production were significantly associated

with the decision to accept a new Medicaid patient. In gen-

eral, dentists who served a higher percentage of Medicaid

patients had greater odds of reporting they would accept new

Medicaid patients under the circumstances provided in the

scenarios (OR 5 1.03, P< 0.0001). Age of the dentist was sig-

nificantly associated with the odds of accepting a new Medic-

aid patient (OR 5 0.99, P< 0.022); for every additional 10

years of age, dentists had 10 percent lower odds of accepting

new Medicaid patients. Additionally, dentists with higher net

gross production (OR 5 0.93, P< 0.008) had a significantly

lower odds ratio of reporting they would accept new Medic-

aid patients in the scenarios.

We used model parameters to estimate the probability of

dentists accepting a new Medicaid patient for several simula-

tion scenarios, including a “best case” scenario in which

reimbursement was set at 85 percent, the first claim submis-

sion was approved, the patient never missed an appointment,

and no other local practices accepted Medicaid. Given these

preferred conditions, the probability of Medicaid acceptance

was 81 percent. The probability of accepting a new Medicaid

patient was as low as 7.4 percent when conditions were set to

their lowest levels. However, if reimbursement was increased

from 35 percent to 55 percent and all other parameters

remained constant in the worst case scenario, the predicted

probability of acceptance increased to 16 percent. If only

patient behavior and claim approval were optimized, the pre-

dicted probability of acceptance increased to 45 percent.

Seventy-seven percent of our respondents varied responses

to scenarios based on the conditions presented (n 5 129). Fur-

ther bivariate analyses were conducted to assess differences

between these dentists, dentists who refused all scenarios, and

those who accepted all scenarios. There were no statistically

significant differences by age, gender, busyness of the dental

practice, or gross production (i.e., P > 0.05 for all bivariate

comparisons). However, dentists who varied their responses

were significantly more likely to accept Medicaid than those

who refused all scenarios (Chi-square 5 11.0; P 5 0.03).

Discussion

Although previous research has examined the ranking and

rating of perceived problems with the Medicaid program, to

our knowledge this is the first study that has quantified the

relative importance of these factors or assessed these factors

in a choice-based context. The CBCA design required dentists

to make trade-offs between factors and aimed to minimize

social desirability bias, while the ecological framework helped

clarify the relative importance of multiple levels of influence.

In general, our findings were similar to previous findings

in the existing literature (9-11). However, CBCA results from

this study were based on a richer context which presented a

patient scenario, and therefore assessed more than one factor

Figure 2 Relative importance† of factors affecting dentists’ decisions to accept Medicaid. †Calculated as exp (highest utility per factor) – 1.

Predicting dentists’ decisions E.T. Kateeb et al.
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at a time in order, over multiple levels of influence, to dem-

onstrate how dentists trade-off between factors. For example,

reimbursement rates were still the single most important fac-

tor, but clearly could be influenced by other information

affecting the decision-making process.

The influence of having other local practices that accept

new Medicaid patients was counter to our original hypothe-

sis. The simple ranking process used in the initial 2013 survey

of Iowa dentists demonstrated that the presence of other local

practices that accept Medicaid patients was an important fac-

tor (19). However, when considered in combination with

other issues, dentists were more willing to accept the patient

if no other local practices accepted Medicaid. While multiple

dentists in our first survey commonly indicated via free

response comments that they did not want to be the only

local dentist who treated Medicaid patients, feelings of social

responsibility may take precedence to that concern – at least

in certain situations.

The simulation scenarios present the results of the CBCA

in an easy-to-understand format and may also be especially

important for policy-related discussions. For example, the

majority of dentists were willing to accept a new Medicaid

patient when they were offered less reimbursement as long as

the patient would never miss an appointment and the claim

would be approved on initial submission. From a policy per-

spective, this could be extremely important because Medicaid

programs cannot control reimbursement rates, which are

typically set by state legislatures, but they can assist with

issues like improving claims processing and the provision of

care coordination to assist with transportation and other fac-

tors affecting appointment keeping.

When all factors were set to their least desirable levels, 8

percent of dentists were willing to accept a Medicaid patient.

This reflects a strong commitment to care for this vulnerable

population, corresponding to findings from the initial 2013

survey of dentists (19). Conversely, when factors were set to

optimal levels – including reimbursement rates at 85 percent

of usual fees – nearly 20 percent of dentists still refused to

accept any Medicaid patients. These dentists are unlikely to

participate regardless of any programmatic change, suggest-

ing that the most gain in Medicaid participation can be

achieved by focusing on the dentists in the middle – those

who varied their responses based on conditions presented in

the survey scenarios. Among the 129 dentists who varied their

responses to survey scenarios, 30 percent (n 5 39) reported

in the initial survey (19) that they were currently not accept-

ing new Medicaid patients. Future research is planned to

examine how attitudes about Medicaid participation vary

across these categories.

There are several potential limitations to these findings.

First, respondents may not be representative of the overall

population of general dentists in Iowa or representative of

dentists in other states. For example, they self-selected to par-

ticipate in the CBCA survey after they had already partici-

pated in the first survey about their general participation in

Medicaid. Second, conjoint analysis, like all stated preference

methods, has been critiqued for its cognitive burden and

design issues, such as information bias (i.e., framing in an

overly “logical” way) and hypothetical bias (i.e., lack of real-

ism) (26). Despite this limitation, conjoint analysis has been

shown to predict actual decisions quite well when stated and

actual choices are compared (27). However, our findings are

based on self-reported responses and are subject to the limita-

tions inherent to survey research.

Finally, beyond the individual demographic variables col-

lected, we did not assess intra-personal factors such as den-

tists’ self-efficacy to treat vulnerable populations, which

appear to play an important role in Medicaid participation.

Intra-personal factors can be addressed by interventions that

focus on providing education to dentists rather than system

reforms and community support, which were the focus of

this study. Other factors beyond those in our survey affect

dentists’ decisions; future research should explore this area

through the use of a “revealed preference” follow-up survey,

in which stated and actual choices are combined.

Our study has many strengths and provides new insights

about the decision-making process dentists employ when

considering acceptance of a new Medicaid patient. Our

results provide a snapshot of current preferences and valua-

tions among dentists, options for policymakers, and also offer

a framework for other researchers interested in evaluating

changes to program policy and administrative reforms.
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