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A Comparison of Primary Care Dentists, 
2000 and 2010 
 

Introduction 
     Kansas’ primary care dentist shortage is well documented [1, 
2, 3]. The Bureau of Epidemiology and Public Health Informatics 
(BEPHI), in coordination with the Bureau of Local and Rural 
Health (BLRH), recently released the “Kansas Primary Care 
Dentist FTE Report by County, 2010” [4]. This biennial update 
of dental FTEs (full-time equivalents) was prepared in accor-
dance with guidelines set forth by the Code of Federal Regula-
tions [5] used for health professional shortage area (HPSA) 
designation. Utilizing the “Kansas Primary Care Dentist FTE 
Report by County, 2000” [6], trends can be identified tracking 
the Kansas primary care dentist supply between 2000 and 
2010. This comparison is highlighted below.  
 

Methodology 
     License renewal data provided by the Kansas Dental Board 
from 2000 and 2010 submitted for the fourth quarter of the cal-
endar year upon which the respective Primary Care Dentist FTE 
reports [4, 6] were based was used for preparation of the pre-
sent report. Both datasets contain information provided by pri-
mary care general and pediatric dentists on their license re-
newal forms. This data includes their number of hours worked 
per week and their practice locations [7]. FTEs were adjusted 
for hours and age as required by federal health professional 
shortage regulations*. Practice hours were limited to a maxi-
mum of 40 hours per dentist for all sites. Adjusted census data 
for 1999 [8] and 2009 [9], with group quarters population sub-
tracted from the Kansas total population, were used for calcula-
tion of persons per hours adjusted and age adjusted FTE den-
tist counts for 2000 and 2010†. 
 
*NOTE: Full-time Equivalent. One FTE is based on a 40 hour work 
week. In cases where a dentist’s total practice hours for all work sites 
exceeds 40 hours per week, the value for total hours is set to 40 and the 
hours are distributed across all sites in proportion to the actual practice 
hours. Hours per week practiced at each location are used to allocate a 
dentist’s FTE to multiple locations. 
Adjusted Full-time Equivalents. According to Federal Health Profes-
sional Shortage Area Guidelines, dentists’ FTEs should be adjusted to 
reflect variations in productivity; one measure of dentist productivity is 
the number of auxiliaries employed by the dentist’s office. Since that 
type of information was not available, an alternative measure of produc-
tivity based on age and the following values was used to compute age-
adjusted FTEs, i.e., under 55 years=1.2, 55 to 59=0.9, 50 to 64=0.8 and 
65+ years = 0.6. Due to the weighting, some dentists under age 55 had 
age-adjusted FTEs greater than 1.0; however, the theoretical maximum 
of 1.20 age-adjusted FTE was not exceeded [5]. 
 
†NOTE: Subtraction of group quarters population numbers for the 2000 
report excludes all institutional group quarters and non-institutional 
group quarters Kansas population counts. Subtraction of group quarters 
population numbers for the 2010 report excludes all institutional group 
quarters and a smaller sub-set of non-institutional group quarters Kan-
sas population counts per designation of medically underserved areas 
requirements by Health Resources and Services Administration [5]. 
 
      
 

Figures and tables summarized below represent the indicated 
value per site, not per dentist. This is not the same as per dental 
office, since three dentists, for example, sharing a single office 
are counted as three sites and a single dentist with two offices 
is counted as two sites. By definition, hours reported by dentists 
for activities other than direct patient care (e.g., teaching, ad-
ministration, research and other) are not included in primary 
care dentist calculations of FTEs, since primary care’s focus is 
direct patient care [10].    

Results 
     Comparing primary care dental FTE 2000 reports with 2010 
reports indicates that: 

• Rural, Densely-settled rural and Frontier peer group 
counties have lost population and primary care dentist 
FTEs. This has increased the number of persons per 
primary care dentist FTE over the last 10 year period.  

• Semi-urban and Urban peer group counties have 
gained population and primary care dentist FTEs. This 
has reduced the number of persons per FTE primary 
care dentist over the same time period, since the in-
crease in dentist FTEs has not kept pace proportionally 
with the population increases (Figure 1).  

• Kansas overall has gained in population and primary 
care dentist FTEs and the number of persons per FTE 
primary care dentist has declined somewhat.  

 

Figure 1. Kansas Population to Primary Care Dentist FTEs  
Adjusted by Hours and Age Ratio, Kansas 2000 and 2010 
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     Table 1 provides a comparison of Kansas dentist service 
ratios for 2000 and 2010.  

• The number of hours and age adjusted primary care 
FTE dentists increased by 82 between 2000 and 2010, 
from a total of 979 in 2000 to 1,061 in 2010 (Table 1).  

• The Kansas Adjusted Population to Dentist FTE Ratio 
was 44 fewer in 2010 than 2000. That is, the number 
of people in Kansas (adjusted population) divided by 
the number primary care FTE dentists (hours and age 
adjusted) fell from 2,662 in 2000 to 2,618 persons per 
hours and age-adjusted primary care FTE dentist in 
2010*. This means fewer persons were served by each 
dentist. 

 

Table 1. Age and Hours Adjusted Primary Care Dental FTEs  
by Peer Group‡, Kansas 2000 and 2010  

The age of each dentist was calculated as of December 31, 2000 or 
2010. 
‡Peer groups include: 
Frontier (less than 6 persons per square mile)  
Rural (6 to 19.9 persons per square mile) 
Densely-settled rural (20 to 39.9 persons per square mile) 
Semi-urban (40 to 149.9 Persons per square mile)  
Urban (150 or more persons per square mile) 

 

     Table 2 contains information on mean age of dentists and 
the practice-hours-and-age-adjusted FTEs by Kansas peer 
groups for 2000 and 2010.  

• The mean primary care dentist age rose in all peer 

group counties and the state between 2000 and 2010.  
• The 2010 data indicated a slight trend toward younger 

primary care dentists practicing in more urbanized 
peer group areas, while older primary care dentists 
trended slightly toward more rural settings. Frontier 
counties in 2010 had the highest mean age among the 
peer groups for primary care dentists. The age differ-
ence was greatest for frontier counties between 2000 
and 2010(Table 2 and Figure 2). 

• Among more urbanized peer group primary care set-
tings, dentists provided proportionally higher mean 
FTEs, while more rural peer group primary care setting 
dentists provided lower mean FTEs. This means that a 
slightly smaller average number of service hours were 
occurring in more rural settings, while a slightly larger 
average number of service hours were occurring in 
more urbanized settings. Mean peer group FTE distri-
butions were similar between 2000 and 2010, while the 
state mean increased somewhat. 

 

Table 2. Mean Age and Hours-and-Age-Adjusted FTEs by Peer 
Group, Kansas 2000 [6] and 2010 [4] 

Figure 2. Mean Primary Care Dentist Age by Peer Group,  
Kansas 2000 [6] and 2010 [4] 

     Review of primary care distribution of dental services com-
paring 2000 with 2010 information contained in the more the 
detailed reports indicates that:  

• In 2000, 26 Kansas counties were better served than 
the state average. This number decreased to 24 in 
2010 (2,662 persons per primary care dentist in 2000 
vs. 2,618 persons per primary care dentist in 2010).  

• The number of Kansas counties with an above aver-
age number of persons per primary care dental FTE 
decreased from 69 in 2000 to 67 in 2010 (had more 
persons per primary care dentist than the state aver-
age).  

  
Pop Density 
Peer Group 

2000  
Mean 
Age 

2010  
Mean 
Age 

Mean 
Age 
Diff 

2000 Mean 
Hours/ 

Age-Adj 
FTE 

2010 Mean 
Hours/ 

Age-Adj 
FTE 

 Frontier 44.9 56.5 11.6 0.71 0.73 
 Rural 49.3 53.8 4.5 0.77 0.74 
 Densely-settled 
 rural 48.1 51.8 3.7 0.85 0.82 
 Semi-urban 48.8 50.7 1.9 0.86 0.83 
 Urban 47.7 49.0 1.3 0.85 0.86 

  
Adjusted 

Population 

FTE  
Adjusted by 
Hours and 

Age 

Adjusted  
Population/FTE 

Adjusted by 
Hours and Age 

Kansas       
  2000 2,606,468 979.30 2,662 
  2010 2,778,506 1,061.34 2,618 
  Change 172,038 82 -44 
Frontier       
  2000 96,550 22.82 4,231 
  2010 85,804 18.16 4,725 
  Change -10,746 -5 494 
Frontier       
  2000 96,550 22.82 4,231 
  2010 85,804 18.16 4,725 
  Change -10,746 -5 494 
Rural       
  2000 280,944 86.04 3,265 
  2010 268,140 78.85 3,401 
  Change -12,804 -7 136 
Densely-settled 
rural      
  2000 454,672 141.83 3,206 
  2010 450,535 130.93 3,441 
  Change -4,137 -11 235 
Semi-urban       
  2000 407,034 135.86 2,996 
  2010 438,262 152.53 2,873 
  Change 31,228 17 -123 
Urban       
  2000 1,367,268 592.75 2,307 
  2010 1,535,765 680.88 2,256 
  Change 168,497 88 -51 
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• The number of Kansas counties with less than one full 
primary care dentist FTE increased from 14 in 2000 to 
17 counties in 2010 (Figures 3 and 4). 

• The number of Kansas counties that had no primary 
care FTE dentist providing dental services in their 
county (zero FTEs) increased from 10 counties in 2000 
to 14 counties in 2010 (Figures 3 and 4).  

 

Figure 3. Distribution of Kansas Primary Care Dentist FTEs  
Adjusted by Hours and Age by County, 2000  

                               

Figure 4. Distribution of Kansas Primary Care Dentist FTEs  
Adjusted by Hours and Age by County, 2010 † 

Conclusion 
     Kansas dentist service ratios have changed between 2000 
and 2010.  

• The number of hours-and-age-adjusted primary care 
FTE dentists in Kansas increased by 82 between 2000 
and 2010 (Table 1). 

• The adjusted population number per primary care den-
tist FTE in Kansas improved by 44, meaning that in 

2010 there was an average of 44 fewer persons per 
primary care dentist than in 2000 (Table 1). 

• The average age of Kansas primary care dentists in-
creased over the 10 year review period from 2000 to 
2010 (Table 2).  

• In 2010 in Kansas, the younger the primary care den-
tist, the more likely they were to be found practicing in 
more urbanized areas, while the reverse is seen in 
2000 (Table 2).  

• More urbanized Kansas service areas tend to receive 
higher average primary care FTE dental services 
(Table 2).  

• The number of Kansas counties with less than one 
FTE increased, as did the number of counties with no 
FTEs, from 2000 to 2010 (Figures 1 and 2). 

     A comparison between the 2000 and 2010 Primary Care 
Dentist FTE Reports highlights a growing primary care dentist 
shortage, particularly in rural areas. In areas of the state where 
the population and dentist FTEs are declining, but dentist FTEs 
have a proportionally higher decline, the person to provider ratio 
climbs, which may in turn lead to less access to dental care. To 
assure that the dental needs of Kansans are met, attention must 
be focused on developing and implementing plans to address 
Kansas primary care dentist shortages.  
     For more information contact the BEPHI at 785-296-5281 
with report questions or for additional information. 

Rachel Lindbloom, MA, LSCSW 
Roger Bukovatz 

Bureau of Epidemiology and Public Health Informatics 
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Enteric Disease Investigation Pilot Project 
     The surveillance of infectious diseases in Kansas includes 
the collection, analysis and dissemination of reportable disease 
data. In order to conduct this surveillance the Kansas Depart-
ment of Health and Environment (KDHE) maintains a list of re-
portable infectious diseases for Kansas that can be accessed at 
www.kdheks.gov/epi. The data obtained through infectious dis-
ease surveillance are used to measure the burden of disease in 
Kansas, monitor disease trends, detect infectious disease  
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measures, support planning and policy efforts, prioritize the allo-
cation of public health resources and provide a basis for epide-
miologic studies. When an infectious disease is reported to 
KDHE the data is entered into an electronic disease surveillance 
system which is maintained at KDHE. The local health depart-
ments have the responsibility of monitoring this system and con-
ducting follow-up on infectious diseases identified in their re-
spective counties. This follow up includes collecting clinical in-
formation from the physician and case-patient as well as deter-
mining exposures that could have lead to disease transmission.  
     Completeness of the investigations for Salmonella, Shiga-
toxin Escherichia coli (STEC), Giardia and Cryptosporidium 
cases that were reported to KDHE and investigated by the local 
health departments was evaluated. During 2010, 433 cases of 
Salmonella, 104 cases of STEC, 211 cases of Giardia, and 141 
cases of Cryptosporidium were reported to KDHE (Table 3). Of 
those, only 51 percent - 60 percent of cases were fully investi-
gated, (Table 3). 
 

Table 3.  Number of Salmonella, STEC, Giardia, and  
Cryptosporidium cases reported in 2010 with the number and  
percent of cases with completed enteric supplemental forms. 

 
 
 
 
 
 
 

     In order to determine how well the current enteric forms per-
formed, an evaluation of the clusters of diseases was con-
ducted. During 2010, 33 clusters of Salmonella and six clusters 
of STEC that matched by both serotype and molecular subtype 
were detected; however, no common exposures for any of these 
clusters or cases could be identified. For Cryptosporidium and 
Giardia no common exposures for any of these cases could be 
identified. The inability to discover a common transmission 
source for any of the clusters or cases was the result of incom-
plete disease investigation and a lack of specific exposure infor-
mation collected with the current enteric supplemental forms 
used to interview cases reported to KDHE.  
     In order to improve the surveillance data that is collected for 
Salmonella, STEC, Giardia, and Cryptosporidium cases that are 
reported to KDHE, the Bureau of Epidemiology and Public 
Health Informatics (BEPHI) along with 31 local health depart-
ments are conducting a pilot project. The pilot project objectives 
are to increase the percent of questionnaires completed for Sal-
monella, STEC, Giardia, and Cryptosporidium cases that are 
reported and to improve the quality of the surveillance data that 
is collected. In order to meet these project objectives, new dis-
ease specific enteric supplemental forms were developed for 
Salmonella, STEC, Giardia and Cryptosporidium.  The forms 
developed for Salmonella and STEC were a modification of a 
form that was developed by six states in collaboration with the 
Centers for Disease Control and Prevention.  This form is de-
signed to collect many additional exposures in the initial inter-
view so that common exposures can be identified quickly and 
compared across states to facilitate the implementation of con-
trol and prevention measures to prevent the spread of disease. 
The forms developed for Giardia and Cryptosporidium are more 
focused on the specific activities and exposures known to be 
associated with the spread of these diseases. 

  This pilot project began on April 1, 2011 and will end on Oc-
tober 1, 2011. On a monthly basis during the pilot project, qual-
ity indicators that measure timeliness and completeness of the  
investigation will be sent to all participating counties.  After the 
pilot ends, analysis of the new enteric supplemental form data 
will be conducted and feedback from the participating counties 

on the use of the new forms will be collected.  With these re-
sults, enhancements to these four supplemental forms will be 
completed, and final forms will be incorporated into the disease 
investigation protocols for all local health departments.  

Sheri Anderson, MPH, MS 
Bureau of Epidemiology and Public Health Informatics 

 
Arthritis and Overweight or Obesity as a  
Potential Barrier to Physical Activity among 
Kansas Adults  
 

Background 
     Regular physical activity, including aerobic exercise and 
strength training, has been shown to reduce the risk of several 
chronic diseases [2,5] and is important for healthy aging [5]. 
The Kansas Behavioral Risk Factor Surveillance System 
(BRFSS) shows a high number of overweight and obese per-
sons (Body Mass Index/BMI >25 kg/m2) also having arthritis [4]. 
As many inactive adults with arthritis indicate fear of increased 
arthritis or joint pain as a barrier to physical activity [9], arthritis 
pain in overweight and obese patients may contribute to physi-
cal inactivity.  

Objective 
     This study aims to examine the physical activity status 
among Kansans who are overweight or obese (Body Mass In-
dex > 25) and have arthritis, using 2009 Kansas BRFSS data 
[4]. 

Methods 
     2009 Kansas BRFSS data were analyzed. Kansas BRFSS is 
an annual population-based random digit-dial telephone survey, 
tracking health conditions and risk behaviors of non-
institutionalized asults ages 18 years and older, residing in a 
private residence with a landline telephone. The sample size for 
the 2009 Kansas BRFSS survey was 18,912 respondents.  
     Respondents were considered to be overweight or obese if 
they had a Body Mass Index (BMI) greater than or equal to 25 
kg/m2. BMI is calculated by dividing self-reported weight in kilo-
grams by self-reported height in meters squared. Respondents 
were considered to have arthritis if they responded “yes” to the 
question, “Have you ever been told by a doctor or other health 
professional that you have some form of arthritis, rheumatoid 
arthritis, gout, lupus, or fibromyalgia?”  
     Weighted analysis of Kansas BRFSS data was performed 
using SAS 9.2 software to calculate population-based estimates 
for Kansas adults ages 18 years and older. Age- and gender-
specific prevalences of arthritis among overweight or obese 
adults were calculated, along with physical activity status 
among overweight or obese adults with arthritis.  

Results 
     In Kansas, about 24 percent of adults ages 18 years and 
older have doctor-diagnosed arthritis and about 65 percent of 
adults are overweight or obese. Among adults without arthritis, 
approximately 62 percent are overweight or obese, as com-
pared to almost three-fourths (74%) of adults with arthritis (see 
Figure 5). Participation in recommended levels of physical activ-
ity is lower among persons who are overweight or obese (O/O), 
as compared to persons who are not (O/O: 45%, 95%CI: 43.9-
46.4; Normal/underweight: 56.0%, 95%CI: 54.2-57.9; see Table 
4). Among adults with arthritis, about 41 percent (95%CI: 39.0-
42.2) participate in recommended levels of physical activity [6] 
as compared to 51percent of adults without arthritis (95%CI: 
49.7-52.2). 
     Participation in recommended levels of physical activity is 
lower among normal weight (BMI less than 25 kg/m2) adults 
with arthritis as compared to those without arthritis (Arthritis: 
47%, 95% Confidence Interval (CI): 43.3-49.6; No arthritis: 

Disease 
Number of 

Cases 
Number (%) with 

Completed Investigations 
Salmonella 433 233 (54%) 
STEC 104 62 (60%) 
Giardia 211 108 (51%) 
Cryptosporidium 141 84 (60%) 
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recommended physical activity levels is seen among over-
weight or obese adults who also have arthritis. Just under half 
(48%, 95%CI: 46.0-49.1) of overweight or obese adults without 
arthritis report levels of physical activity that meet recommen-
dations, as compared to only 39 percent (95%CI: 37.2-48.0) of 
overweight or obese adults with arthritis. The highest propor-
tion of adults reporting no physical activity is also among this 
group. Over one-fifth (21%, 95%CI: 19.2-22.1) of overweight or 
obese Kansas adults with arthritis are inactive. This proportion 
is significantly higher than that in overweight or obese adults 
without arthritis (11%, 95%CI: 9.9-11.8). 
Figure 5. Prevalence of Overweight & Obesity Among Adults 

Discussion 
     The long-term benefits of physical activity have been estab-
lished [8], yet statewide surveillance shows many Kansans do 
not get enough physical activity. Previous studies have shown 
that overweight and obese patients indicate injury, disability 
and/or arthritis as a barrier to becoming more physically active 
[1,3]. In Kansas, about three-fourths (74%) of adults who have 
arthritis are overweight or obese, and almost two-thirds of adults 
who are overweight or obese and have arthritis do not partici-
pate in recommended levels of physical activity. Health care 
providers should assess the arthritis status of overweight and 
obese patients before making recommendations for physical 
activity, as arthritis pain may be an additional barrier to being 
physically active. Providers should also be aware of programs 
available for persons with arthritis that help them become active 
without causing further damage to arthritic joints. The Kansas 
Arthritis Program supports the implementation of such pro-
grams, including Arthritis Foundation Exercise Program and 
Walk with Ease, both of which allow participants with arthritis to 
successfully become physically active while improving the me-
chanics and range of motion of arthritic joints.  
     This study is subject to a few limitations. Doctor-diagnosed 
arthritis, weight and height (for BMI), and activity level are self-
reported in BRFSS; however, self-reports have been shown to 
be valid for surveillance purposes [7]. In addition, the findings in 
this report do not account for persons with undiagnosed arthri-
tis.  
     The study results indicate a need for implementation of pro-
grams directed towards helping overweight or obese adults with 
arthritis to become physically active.  

Elizabeth Walsh, MPH 
Ghazala Perveen, MBBS, PhD, MPH 

Bureau of Health Promotion 
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Table 4. Physical Activity Levels Among Kansas Adults with and without Arthritis 

*NW/UW: Normal Weight/Underweight: BMI < 25kg/m2;  O/O: Overweight/ Obese: BMI > 25 kg/m2 
†CI: Confidence Interval 
‡Significant difference within group 
¶ Physical Activity Recommendations: Meets Recommendations: moderate physical activity at least  
5 days per week for at least 30 minutes or more per day, or vigorous physical activity on at least 3 
days per week for at least 20 minutes per day, or both; Insufficient: some activity but not enough to 
meet recommendations; Inactive: No physical activity. Physical activity includes leisure-time, house-
hold, and transportation. 
Source: 2009 Kansas BRFSS, Bureau of Health Promotion 

  Physical Activity Level 

  Meets Recommendations 
Percent (95%CI†) 

Insufficient Activity 
Percent (95%CI†) 

Inactive 
Percent (95%CI†) 

NW/UW w/ Arthritis 46.5 
(43.3-49.6) 

35.9  
(32.8-39.0)‡ 

17.6 
 (15.4-19.9)‡ 

O/O w/ Arthritis 39.0  
(37.2-40.8) 

40.4  
(38.5-42.2) 

20.6 
 (19.2-22.1)‡ 

NW/UW w/o Arthritis 58.0  
(55.9-60.1) 

34.0  
(31.9-36.0)‡ 

8.0  
(7.0-9.1)‡ 

O/O w/o Arthritis 47.5  
(46.0-49.1) 

41.6  
(40.1-43.2)‡ 

10.8  
(9.9-11.8)‡ 
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