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Background
Burden of Diabetes
Burden of Diabetes

• Kansas Prevalence: 7.3% in 2007
8.1% in 2008

• Undiagnosed or unrecognized diabetes: 40% in 
adults ≥ 20 years

• $174 billion in direct & indirect costs in 2007

Diabetes Prevention
• Diabetes incidence can be reduced with lifestyle 

intervention or Metformin

Presenter
Presentation Notes
1. Prevalence is from BRFSS

2. Cowie et al, February 2009, Diabetes Care

3. American Diabetes Association Statement , prepared by the Lewin Group, March 2008, Diabetes Care

4. The Diabetes Prevention Program Research Group study showed that diabetes is preventable, even among those at high risk, through lifestyle modification.  That became a foundation for interest in screening to identify individuals at high risk for developing diabetes.
REF:
Diabetes Prevention Program Research Group.  (2002).  Reduction in the incidence of Type 2 Diabetes with lifestyle intervention or Metformin.  New England Journal of Medicine 346(6): 393-403. 


SEGUE: One effort toward screening high risk populations was the Diabetes Detection Initiative…
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Background
Diabetes Detection Initiative
Diabetes Detection Initiative

– Pilot Program for Select Screening of Persons at High 
Risk for Diabetes

– Funded by DHHS, Office of Public Health & Science
– 10 pilot sites, including Wichita-Sedgwick County
– Implemented in 2003-2004
– Social marketing approach

• Use of Media Channels
• Geo-demographic segmentation
• Promotion

Presenter
Presentation Notes
These are 3 of the principle strategies in social marketing: (See chapter in Glanz, Rimer & Lewis)
Reference: Lanza et al, American Journal of Health Behavior 2007

http://www.ndep.nih.gov/ddi/

SEGUE – DDI adapted the American Diabetes Association’s risk test (at the time) for use as a paper-and-pencil screening tool.



Our Vision – Healthy Kansans Living in Safe and Sustainable Environments

Background
Diabetes Risk Test

Presenter
Presentation Notes
Paper & pencil screening tool to identify individuals at high risk for diabetes

Includes:
a description of diabetes
quick worksheet for assessing risk
Guidance on getting a diabetes test if at high risk
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Background
Diabetes Risk Test

Data Elements
• History of delivery of a macrosomic infant
• Sibling with diabetes
• Parent with diabetes
• BMI
• Exercise
• Age

Presenter
Presentation Notes
We observed that adding questions on history of delivery of a macrosomic infant and having a first degree relative with diabetes to the BRFSS could make it possible to translate this tool for assessing risk in the Kansas population.

This particular risk assessment algorithm comes from Herman et al, Diabetes Care, March 1995
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Background
Diabetes Risk Test
Diabetes Risk Test (DRT)
• Initial Screening based on Paper & Pencil DRT

Sensitivity 69-78%
Specificity 50%

• For the DDI, specificity was improved by 
combining the DRT score with other data
– random glucose reading
– postprandial time
– other variables

Presenter
Presentation Notes
Specifity is poor, so DDI supplemented the risk test with other data for use in the Pilot study. (see tabei & herman, Diabetes Care, November 2002)

Evaluation paper: Rolka et al, Diabetes Care 2001
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Background
Study Questions
• Can the Behavioral Risk Factor 

Surveillance System (BRFSS) be used to 
assess diabetes risk for a population by 
adding questions from a standard pre-
screening questionnaire?

• What proportion of the Kansas population 
is at risk for diabetes? 
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Background
Kansas BRFSS
• Population-based surveillance system for health 

conditions and risk behaviors in Kansas
• Random digit dialed telephone survey of non-

institutionalized Kansas adults (18 years & older) 
residing in a private residence with a landline telephone

• Split Survey Methodology
• New (non-core) questions related to the DRT were 

added in an optional module on one arm
• Data from 2006-2008 combined

Presenter
Presentation Notes
Age, BMI, and physical activity were assessed in all respondents.

In a split survey methodology, core survey items are asked of all respondents.  State added and optional modules are split into two survey arms—each with about half of the total sample.
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Methods
Existing BRFSS Questions
What is your age?
About how much do you weight without shoes?
About how tall are you without shoes?
No physical activity (or zero minutes):

– Now, thinking about the [moderate/vigorous] activities you do [fill 
in “when you are not working” if “employed” or “self-employed”] 
in a usual week, do you do moderate activities for at least 10 
minutes at a time, such as brisk walking, bicycling, vacuuming, 
gardening, or anything else that causes some increase in 
breathing or heart rate?

– How many days per week do you do these moderate activities 
for at least 10 minutes at a time?
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Methods
Added BRFSS Questions
Which of the following family members, if any, have been 

told by a doctor that they have diabetes? Include only 
blood relatives. Do not include adoptive or those related 
only by marriage. [Mark all that apply]

1 Mother 5 No One
2 Father 7 Do not know/ Not sure
3 Brothers 9 Refused
4 Sisters

Have you had a baby weighing more then 9 pounds at 
birth? [female only]

1 Yes 7 Do not know/ Not sure
2 No 9 Refused



Our Vision – Healthy Kansans Living in Safe and Sustainable Environments

Methods
DRT Scoring System

Item Points
Woman who delivered a macrosomic (≥9 pounds) infant 1
At least one sibling with diabetes 1
At least one parent with diabetes 1
BMI 27 or higher 5
Younger than 65 and little or no exercise in the past

month 5

Age 45-65 5
Age 65 and older 9

Score 3 to 9  “Low risk”

Score 10 or higher  “High risk”

Presenter
Presentation Notes
A score was computed ONLY if data for all items in the DRT scoring system were available.  If any piece was missing, a risk test score was not computed.
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Results

Prevalence of History of Macrosomic Infant by 
Diabetes Status, 2006-2008 Kansas BRFSS
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Presenter
Presentation Notes
These are results for all respondents for the added risk test questions

Missing (9, .)	-	134	1.70%
unknown (7) 	-	13	0.16%
for female respondents to survey branch qstver=1 (same each year)
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Results

Prevalence of 1st Degree Relative with Diabetes by 
Diabetes Status, 2006-2008 Kansas BRFSS
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Presenter
Presentation Notes
These are results for all respondents for the added risk test questions

Missing (9, .)	-	216	2.0%
unknown (7) 	-	116	0.9%
for all respondents to this arm of the survey
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Results
Diabetes Risk Test Scores among Non-

Diabetic Respondents, 2006-2008 Kansas 
BRFSS
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More than 1 in 4 adult Kansans 18 years and older without diabetes 
are at high risk of developing diabetes.

Presenter
Presentation Notes
error bars represent 95% confidence intervals

Only Non-diabetic respondents included

More than 1 in 4 adult Kansans 18 years and older without diabetes 
are at high risk of developing diabetes.
This translates into about 541,000 non-diabetic adult Kansans who are at high risk for developing diabetes.

(There are about 170,000 adult Kansans with diabetes in 2008.)
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Results

Prevalence of High Risk (DRT 10 or Higher) for Developing 
Diabetes by Educational Status, 2006-2008 Kansas BRFSS
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Presenter
Presentation Notes
statistically significant association between educational attainment and prevalence of being in the “High Risk” group
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Results

Prevalence of High Risk (DRT 10 or Higher) for Developing 
Diabetes by Household Income, 2006-2008 Kansas BRFSS
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Presenter
Presentation Notes
statistically significant association between household income and prevalence of being in the “High Risk” group



Our Vision – Healthy Kansans Living in Safe and Sustainable Environments

Results

Prevalence of High Risk (DRT 10 or Higher) for 
Developing Diabetes by Race & Ethnicity, 2006-2008 

Kanasas BRFSS
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Presenter
Presentation Notes
No statistically significant association between being at high risk and race or ethnicity.  

Unexpected finding, since race and ethnicity are associated with diabetes prevalence in Kansas.  
It would be inappropriate to adjust for age since age part of the risk test algorithm. Usually race/ethnicity disparities are more evident after age-adjustment.
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Results

Prevalence of High Risk (DRT 10 or Higher) for Developing Diabetes by 
County Population Density Category, 2006-2008 Kansas BRFSS
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Presenter
Presentation Notes
statistically significant association between county population density category and prevalence of being in the “High Risk” group

Interpretation:
The prevalence of being at high risk for developing diabetes is lower for counties with higher population density.  Although this association is not strong, it is consistent with other data showing that low-population density is associated with some risk factors for diabetes including:
obesity
not participating in leisure physical activity





Our Vision – Healthy Kansans Living in Safe and Sustainable Environments

Conclusions

• Data on all DRT questions can be 
collected through the BRFSS

• Information is valuable for understanding 
the prevalence of being at high risk for 
developing diabetes

• Disparities exist in different population 
subgroups

• Useful for planning primary prevention 
strategies for diabetes in Kansas

Presenter
Presentation Notes
The new questions seem to be reasonably valid in the context of BRFSS
Response rates are adequate
associations between diabetes status and responses to these questions are in the expected direction




The risk assessment algorithm is from a 1995 paper.  There is more recent work in diabetes risk screening – and the American Diabetes Association updated its Diabetes Risk Test.  
It may be possible to adapt newer risk screening tools for population-level assessment.
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Contact Information

Eric Cook-Wiens
Kansas Department of Health & Environment
1000 SW Jackson, Suite 230
Topeka, KS 66612

785.368.7058

ecook-wiens@kdheks.gov


	Slide Number 1
	Diabetes Risk Assessment through the Behavioral Risk Factor Surveillance System (BRFSS) Using Questions from the �Diabetes Risk Test Tool ���Eric Cook-Wiens, MPH�Kate Watson, MA, MPA�Ghazala Perveen, MBBS, PhD, MPH �
	Background�Burden of Diabetes
	Background�Diabetes Detection Initiative
	Background�Diabetes Risk Test
	Background�Diabetes Risk Test
	Background�Diabetes Risk Test
	Background�Study Questions
	Background�Kansas BRFSS
	Methods�Existing BRFSS Questions
	Methods�Added BRFSS Questions
	Methods�DRT Scoring System
	Results
	Results
	Results
	Results
	Results
	Results
	Results
	Conclusions
	Contact Information

