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“As clinicians, what we say does not matter 
unless our patients are able to understand 
the information we give them well enough 

to use it to make good health-care 
decisions. 

Otherwise, we didn’t reach them, 
and that is the same 

as if we didn’t treat them.”

Surgeon General Regina Benjamin (2010)



Two decades of research indicate 
that much health information is presented 

in ways that are not understandable by most Americans. 
If health professionals want to reach people with information, 

they must make sure information, products, and services 
are accessible 

and understandable to their intended audiences.

CDC (2014)



But how is a CDE to judge the
quality of these materials? 

• Which ones are actually cognitively accessible—comprehensible to 
most patients, 

• especially individuals with low or declining cognitive ability? 

• And, how can the CDE determine that?



Learning Objectives

• Participants will be able to define cognitive accessibility and explain 
why it is important in diabetes education.

• Participants will be able to identify materials that are needlessly 
complex for all patients.

• Participants will be able to identify which learning tasks in readable 
materials are inherently complex, and why.

• Participants will be better able to select or create DSME/S materials 
that are cognitively accessible to patients or populations that are 
cognitively compromised. 







Educational status of DSME Participants:

• some college (17%)

• high school or GED degree (61%)

• some high school (13%)

(nearly identical to the proportions reported in 2012 

(16%, 61%, 13%, respectively).







Assessment Tools for Health Education Materials

• Patient Education Materials Assessment Tool (AHRQ)
• PMOSE/KIRSCH 
• The SMOG
• The SAM
• CDC: Healthy People 2020, Cut It Out
• Plain Language (NIH)
• Toolkit for Making Written Material Clear and Effective (CMMS)
• Health Literacy and Communication (ODPHP)
• Improving Health Literacy to Protect Patient Safety (Joint Commission)
• Clear Communication Index (CCI)



All these are assessment tools 

for the readability of health education and  

DSME/S materials 









http://www.cdc.gov/other/pdf/everydaywordsforpublichealthcommunication.pdf



http://www.cdc.gov/other/pdf/everydaywordsforpublichealthcommunication.pdf



http://www.cdc.gov/other/pdf/everydaywordsforpublichealthcommunication.pdf



http://www.cdc.gov/other/pdf/everydaywordsforpublichealthcommunication.pdf





https://www.nih.gov/institutes-nih/nih-office-director/office-communications-public-liaison/clear-communication/plain-language



Handout









https://www.jointcommission.org/assets/1/18/improving_health_literacy.pdf



https://www.jointcommission.org/assets/1/18/improving_health_literacy.pdf



https://www.jointcommission.org/assets/1/18/improving_health_literacy.pdf



https://health.gov/communication/



http://www.cdc.gov/ccindex/pdf/clear-communication-user-guide.pdf











http://www.cdc.gov/ccindex/pdf/full-index-score-sheet.pdf





Handout



• These highly useful guides for developing and evaluating health 

education materials neglect a less obvious but particularly 

important barrier to patient comprehension: 

• the inherent complexity of the self-care concepts and actions that 

patients must learn (e.g., if-then reasoning, spotting patterns, 

problem solving  in ambiguous situations). 



Simple words do not transform complex

ideas into simple ones, 

but knowing what makes a task inherently complex 

allows the educator to anticipate typical stumbling blocks in

patient learning and to design more effective instruction



Improving the Literacy Level (Readability)

of educational materials does not guarantee 

comprehension & compliance

because it does not reduce inherent cognitive demands.



Some ways to assess readability of written materials 

• Common readability indices 

• Readability necessary but not sufficient for understanding materials
• Simple words don’t make a complicated task easy

• ASW: Average syllables per word 
• ASL: Average words per sentence

– Flesch-Kincaid Grade Level = 
(0.39 * ASL) + (11.8 * ASW) -15.59

– Flesch Reading Ease = 206.835-
(84.6 * ASW) - (1.015 * ASL)



Handout



Handout



“low literacy” 



“very low” literacy



Readability doesn’t make a complex task easy 

Ingredients of readability:
ASW: Average syllables per word 
ASL: Average words per sentence

(0.39 * ASL) + (11.8 * ASW) -15.59

206.835- (84.6 * ASW) - (1.015 * ASL)



1987

National Adult Literacy Survey (NALS)



Four decades of literacy research
1987

National literacy surveys

• Use written info to perform a task 
(“reading to do”)

• Tasks simulate everyday activities
with familiar materials

• Very large representative samples



Surprising, common conclusion
1987

Literacy is a general ability:
• “complex information processing skills”
• “verbal comprehension & reasoning”
• “ability to understand, analyze, evaluate”

It is not:
• not knowledge
• not content specific (words, numbers, etc)
• not modality specific (read, listen)



A short, simple, and non-threatening method is the 

Single Item Literacy Screen (SILS)

“How often do you need to have someone help you when you read 
instructions, pamphlets, or other written material from your doctor 
or pharmacy?” 

The Single Item Literacy Screener: Evaluation of a brief instrument to identify limited reading ability
Nancy S Morris1, Charles D MacLean†, Lisa D Chew, and Benjamin Littenberg.

BMC Family Practice 2006, 7:21 doi:10.1186/1471-2296-7-21

How can we screen patients for literacy level?

52

Answers Literacy* Cognitive 
Help Needed

Always Very low Strong

Often
Sometimes

Low Moderate

Rarely
Never

Average - high Minimal

* Our judgment



Sample tasks



Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Time 
(breakfast)
Blood Sugar 

Medicine

Time 
(lunch)
Blood Sugar 

Medicine

Time 
(dinner)
Blood Sugar 

Medicine 

Time (bed)

Blood Sugar

Medicine

Handout



Typical literacy items, by difficulty level

NALS 
difficulty 
level (& 
scores) 

% US adults   
peaking at this level

Simulated everyday tasks
National Adult Literacy Survey (NALS), 1993)

Prose Docu Quant

5
(375-500)

3% 3% 4%  Use calculator to determine cost of carpet for a room (Q)
 Use table of information to compare 2 credit cards (D)

4
(325-375)

17% 15% 17%  Use eligibility pamphlet to calculate SSI benefits (Q)
 Explain difference between 2 types of employee benefits (P)

3
(275-325)

32% 31% 31%  Calculate miles per gallon from mileage record chart (Q)
Write brief letter explaining error on credit card bill (P)

2
(225-275)

27% 28% 25%  Determine difference in price between 2 show tickets (Q)
 Locate intersection on street map (D)

1
(0-225)

21% 23% 22% Total bank deposit entry (Q)
 Locate expiration date on driver’s license (P)

Daily self-maintenance in modern literate societies

Handout



Patients’ Literacy Levels 

require different cognitive support from 

DSME/S:

• Strong (NALS level 1)

• Moderate (NALS level 2)

• Minimal (NALS levels 3-5)



What makes some items more difficult?
“Information processing complexity”

NALS 
difficulty 
level 
(scores) 

% US adults Adult Literacy Survey, 1993)

Prose Docu Quant

5
(375-500)

3% 3% 4%  Use calculator to determine cost of carpet for a room (Q)
 Use table of information to compare 2 credit cards (D)

4
(325-375)

17% 15% 17%  Use eligibility pamphlet to calculate SSI benefits (Q)
 Explain difference between 2 types of employee benefits (P)

3
(275-325)

32% 31% 31%  Calculate miles per gallon from mileage record chart (Q)
Write brief letter explaining error on credit card bill (P)

2
(225-275)

27% 28% 25%  Determine difference in price between 2 show tickets (Q)
 Locate intersection on street map (D)

1
(0-225)

21% 23% 22% Total bank deposit entry (Q)
 Locate expiration date on driver’s license (P)

Three scales, 
same results 

Elements of “process complexity”

 level of inference

 abstractness of info

 distracting information

Not reading per se, but “problem 
solving”

 number of features to match

Handout



Task #1—Underline sentence saying how often to give the 
medicine

•One piece of 
info 
•Simple match
•But lots of 
irrelevant info

Caution!
Can train people 
to do this task, but
not all possible 
tasks like it

58



Task #1—Underline sentence saying how often to give medicine

NALS levels                                      1          2           3          4          5
LITERACY SCORES: 100                          200            250             300            350             400                           500

Mean = 272

•One piece of 
info 
•Simple match
•But lots of 
irrelevant info

#1
239

59



Column1 1
200 20

1

3
5 (hardest)

0

20

40

60

80

100

200 250 300 350 400

NALS 
task level

4
5

3
2

11
1 2

Error rate 
(%) 

at mean 
score

Mean score:
23% 28% 31% 15% 3%

% adults peaking in 
this range:

2Literacy level:
3 4 5

How difficult was item #1?

239

1 1



•Multiple features
to match
•Two-step task
•Infer proper math
operation
•Select proper
numbers to use
•Ignore the most
obvious but
incorrect number
•Calculate the
result

#3—Your child is 11 years old and weighs 85 pounds. How 
many 80 mg tablets can you give in 24-hr period?

61



NALS levels                                      1          2           3          4          5

#3—Your child is 11 years old and weighs 85 pounds. How many 80 
mg tablets can you give in 24-hr period?

•Multiple features
to match
•Two-step task
•Infer proper math
operation
•Select proper
numbers to use
•Ignore the most
obvious but
incorrect number
•Calculate the
result

LITERACY SCORES: 100                          200            250             300            350             400                           500

Mean = 272

329239 378
#3#2#1
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Column1 1
200 20

1

3
5 (hardest)

0

20

40

60

80

100

200 250 300 350 400

NALS 
task level

4
5

3
2

11
1 2

Error rate 
(%) 

at mean 
score

Mean score:
23% 28% 31% 15% 3%

% adults peaking in 
this range:

2Literacy level:
3 4 5

How difficult was item #3?

1 1

2

2

378

3

3 1

3
5 (hardest)

0

20

40

60

80

100

200 250 300 350 400

NALS 
task level

4
5

2
11

1 2
3



Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Time 
(breakfast)
Blood Sugar 

Medicine

Time 
(lunch)
Blood Sugar 

Medicine

Time 
(dinner)
Blood Sugar 

Medicine 

Time (bed)

Blood Sugar

Medicine



Complexity & aging



Column1 1
200 20

1

3
5 (hardest)

0

20

40

60

80

100

200 250 300 350 400

NALS 
task level

4
5

3
2

11
1 2

Error rate 
(%) 

at mean 
score

Mean score:
23% 28% 31% 15% 3%

% adults peaking in 
this range:

2Literacy level:
3 4 5

Seniors are at much greater risk
for low literacy

2
3

1

% of 60+ year-olds: 33%
4%16%

˜0%

47%



Using the Mind’s Eye to Spot Hazards

How many 
hazards can 
you spot? 

Handout







Beyond Health Literacy: 

The cognitive demands of 

diabetes 

self-management



Greater cognitive ability

Heavier
cognitive

load 
(complexity

of tasks)

P Probability of patient error (non-compliance)

2D version of matrix
(For NALS document Scale, US adults, 1993)

95 85 75 45 20

85 75 45 20 6

75 45 20 6 2

45 20 6 2 0

20 6 2 0 0

5

4

3

2

1
task
level

Good 
adherence in 
this sector—

but how many 
DSM tasks 

and patients 
are found 

here? 

Error rates



Greater cognitive ability

Heavier
cognitive

load 
(complexity

of tasks)

P Probability of patient error (non-compliance)

95 85 75 45 20

85 75 45 20 6

75 45 20 6 2

45 20 6 2 0

20 6 2 0 0

67

59

37

19

3

23 28 31 15 3 100%% of population:

% of tasks 
failed at 

this level:

Your patient?

2D version of matrix
(For NALS document Scale, US adults, 1993)

Error rates



Greater cognitive ability

Heavier
cognitive

load 
(complexity

of tasks)

P Probability of patient error (non-compliance)

95 85 75 45 20

85 75 45 20 6

75 45 20 6 2

45 20 6 2 0

20 6 2 0 0

67

59

37

19

3

23 28 31 15 3 100%% of population:

% of tasks 
failed at 

this level:

Your patient?

Expected
non-compliance 

rates on 



Column1 1
200 20

1

3
5 (hardest)

0

20

40

60

80

100

200 250 300 350 400

NALS 
task level

4
5

3
2

11
1 2

Error rate 
(%)

at mean 
score 

Mean score:
2Literacy level:

3 4 5

Matrix of cognitive risk

Cognitive burden

Cognitive resources

Cognitive risk

Handout



Greater cognitive ability

Heavier
cognitive

load 
(complexity

of tasks)

P Probability of patient error (non-compliance)

95 85 75 45 20

85 75 45 20 6

75 45 20 6 2

45 20 6 2 0

20 6 2 0 0

67

59

37

19

3

23 28 31 15 3 100%% of population:

% of tasks 
failed at 

this level:

Where are the most critical tasks?
Error rates



Greater cognitive ability

Heavier
cognitive

load 
(complexity

of tasks)

P Probability of patient error (non-compliance)

95 85 75 45 20

85 75 45 20 6

75 45 20 6 2

45 20 6 2 0

20 6 2 0 0

67

59

37

19

3

23 28 31 15 3 100%% of population:

% of tasks 
failed at 

this level:

For effective DSME, identify complexity, 
reduce it, if possible

Error rates



Common critical DSM errors 

Top 3 “precipitating factors” 
% of ED visits for IHE

1. Meal-related misadventure 46%
2. Unintentionally took wrong insulin product 22%
3. Unintentionally took wrong dose/confused units 12%

National Estimates of Insulin-Related Hypoglycemia
and Errors Leading to Emergency Department
Visits and Hospitalizations
Andrew I. Geller, MD; Nadine Shehab, PharmD, MPH; Maribeth C. Lovegrove, MPH; Scott R. Kegler, PhD;
Kelly N.Weidenbach, DrPH; Gina J. Ryan, PharmD, CDE; Daniel S. Budnitz, MD, MPH
JAMA Intern Med. 2014;174(5):678-686



Common critical errors 

Recall top 3 “precipitating factors” 
% of ED visits for IHE

1. Meal-related misadventure 46%
2. Unintentionally took wrong insulin product 22%
3. Unintentionally took wrong dose/confused units 12%

National Estimates of Insulin-Related Hypoglycemia
and Errors Leading to Emergency Department
Visits and Hospitalizations
Andrew I. Geller, MD; Nadine Shehab, PharmD, MPH; Maribeth C. Lovegrove, MPH; Scott R. Kegler, PhD;
Kelly N.Weidenbach, DrPH; Gina J. Ryan, PharmD, CDE; Daniel S. Budnitz, MD, MPH
JAMA Intern Med. 2014;174(5):678-686

What went wrong?

Insights from “near misses”



1. Meal-related misadventures  
• Took insulin, but 

• did not eat

• did not eat enough carbs (only a salad)
• did not count carbs

• counted carbs incorrectly—e.g., used weight grams rather than carb grams

Source for Case Studies:  Diabetes In Control, “Diabetes Disasters Averted “   www.diabetesincontrol.com

http://www.diabetesincontrol.com/


2. Unintentionally took wrong insulin
• Used up “leftover” insulin

• Mixed up bottles for bolus and basal insulins

• Used bolus at times when should use basal insulin

• Failed to stop old insulin when changed to new one

What's Hiding in that Insulin Box?
The patient had been using the two insulins together for about two years… When she brought 
them in everything seemed okay until our intern noticed that the bottles were switched in the 
boxes…The patient told us that it was easier for her to hold onto the bottles for dosing if she 
left then in the box and did not notice that she had switched then when she had taken them 
out to pop off the safety tops.

Source for Case Studies:  Diabetes In Control, “Diabetes Disasters Averted “   www.diabetesincontrol.com

http://www.diabetesincontrol.com/


3. Unintentionally took wrong dose

• Split or chewed time release pills

• Based dose on wrong factor 

• Administered dose improperly

Medication Safety Alert

A second patient also had mysteriously low blood glucose levels while 
using her pump. The pump has a bolus dosing "wizard" that allows patients 
to enter their blood glucose and the amount of carbohydrate grams 
they've eaten. 

patient was entering the measured blood glucose into the carbohydrate 
field instead of the number of carbohydrates eaten. For example, 220 was 
entered in the carbohydrate field instead of 60 grams.

New FlexTouch Pens Not the Same as the Old s 
She was administering Levemir, 60 units, with a FlexPen. She said that she just dialed  
the dose to the maximum it would allow her as she knew it would only dial to 60 
units. She did not confirm the dose visually.... I knew that her next refill would probably 
be the FlexTouch pen, which dials to 80 units. I reiterated the importance of a visual 
confirmation

Source for Case Studies:  Diabetes In Control, “Diabetes Disasters Averted “   www.diabetesincontrol.com

http://www.diabetesincontrol.com/


Commonalities in patient errors

• Treated unlikes as interchangeable (e.g., different insulins)

• Did not grasp relevance of key distinctions  
• Performed only one step of multi-step task
• Performed one or more steps incorrectly 
• Did not coordinate timing of essential tasks
• Did not notice when things amiss
• Lacked basic skills and knowledge we often take for granted

What else did you observe?Elemental cognitive errors



For effective DSME/S, 

• identify complexity,

• reduce it,  if possible.



Cognitive ability

Lo

Hi

Lo

Hi

Lo HiTask complexity

Cognitive ability

Patients need personalized, differentiated DSME
Tolerable risk?



Cognitive ability

Lo

Hi

Lo

Hi

Lo HiTask complexity

Cognitive ability

Strategy #1 

1. Focus on patient’s biggest risks



Cognitive ability

Lo

Hi

Lo

Hi

Lo HiTask complexity

Cognitive ability

Strategy #2

1. Focus on patient’s biggest risks
2. Simplify task, if possible



Cognitive ability

Lo

Hi

Lo

Hi

Lo HiTask complexity

Cognitive ability

Strategy #3

1. Focus on patient’s biggest risks
2. Simplify task, if possible
3. Target instruction to ability level

Instruction



Cognitive ability

Lo

Hi

Lo

Hi

Lo HiTask complexity

Cognitive ability

Strategy #4
for DSME/S

1. Focus on patient’s biggest risks
2. Simplify task, if possible
3. Target instruction to ability level
4. Sequence learning objectives by 

complexity of cognitive processes

Pace instruction

How?

Handout



Bloom’s Taxonomy of Learning 
Objectives 

(2001 revision)

Bloom’s levels are  a continuum of cognitive complexity

Handout



90Handout

Assessment tool 4
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Handout

Assessment tool 5



Bloom’s taxonomy of 
educational objectives 
(cognitive domain)

Simplest tasks
1.  Remember

recognize, recall,
Identify, retrieve

2. Understand
paraphrase, summarize, 

compare, predict, infer,

3.  Apply
execute familiar task,,        

apply procedure to     
unfamiliar task

4.  Analyze
distinguish, focus, select, 

integrate, coordinate

5.  Evaluate
check, monitor, detect 

inconsistencies, judge 
effectiveness

6.  Create
hypothesize, plan, invent,
devise, design

Most complex tasks

To be or not to be, 
that is the question.

To be or not to be, 
that is the question.

To be or not to be, 
that is the question.

To be or not to be, 
that is the question.

To be or not to be, 
that is the question.

To be or not to be, 
that is the question.

“To be or not to be”



Bloom’s Taxonomy 

is the basis

for effective DSME/S, 

because it focuses on

the complexity of learning a task.

93



Anticipate effect 
of  exercise & 
foods on blood 
glucose.

Coordinate meds, diet, 
and exercise.
Manage sick days.

Determine when & why  
blood glucose is out of 
control

Monitor symptoms; assess 
whether action needed; 
evaluate effectiveness  of 
actions  

Create daily and contingency 
plans  that control blood 
glucose

Recall effects of  
exercise on 
glucose.

Remember to 
take  BGs  & Rx.

Remember to 
measure foods, 
drinks & read labels.

DSM
tasks differ in 

complexity

Bloom’s taxonomy of 
educational objectives 
(cognitive domain)*

Simplest tasks
1.  Remember

recognize, recall,
Identify, retrieve

2.  Understand
paraphrase, summarize, 

compare, predict, infer

3.  Apply
execute familiar task,,        

apply procedure to     
unfamiliar task

4.  Analyze
distinguish, focus, select, 

integrate, coordinate

5.  Evaluate
check, monitor, detect 

inconsistencies, judge 
effectiveness

6.  Create
hypothesize, plan, invent,

devise, design

Most complex tasks
*Revised 2001: Anderson, L. W., &

Krathwohl,D. R.  A taxonomy for learning, 
teaching,  and assessing: A revision of 

Bloom's taxonomy of educational 
objectives. NY: Addison Wesley Longman.

© Stroh, K., & Gottfredson, L. S. Beyond health literacy: 
Cognitive demands of diabetes self-management. 



Bloom’s taxonomy of 
educational objectives 
(cognitive domain)

Simplest tasks
1.  Remember

recognize, recall,
Identify, retrieve

2. Understand
paraphrase, summarize, 

compare, predict, infer,

3.  Apply
execute familiar task,,        

apply procedure to     
unfamiliar task

4.  Analyze
distinguish, focus, select, 

integrate, coordinate

5.  Evaluate
check, monitor, detect 

inconsistencies, judge 
effectiveness

6.  Create
hypothesize, plan, invent,
devise, design

Most complex tasks

Anticipate effect of  
various exercises on 

blood glucose

Coordinate meds, diet, 
and exercise

Determine when & why  
blood  glucose is out of 

control

Monitor symptoms; assess 
whether  action is needed;,  

evaluate effectiveness 
of actions.

Create daily and contingency 
plans that control blood 

glucose.

Remember to 
take Rx.

Recall  effects 
of  exercise on 
blood glucose.r

DSM Goals
• Keep BG 

under control
• Deal with 

unexpected events
• Prevent and/or

manage
complications

© Stroh, K., & Gottfredson, L. S. Beyond health literacy: 
Cognitive demands of diabetes self-management. 



Differentiated Instruction/DSME 
Or

And
Existing Literacy Strategies



• Recognize that “To be or not to be” is not easy to do.

• Assess and know implications of patient’s literacy level. 

• Minimize the unnecessary cognitive complexity of educational 
materials & programs.

• Recognize inherent cognitive complexity of patient’s DSM tasks

• Use Bloom’s Taxonomy to focus & sequence learning tasks 
from low to high in complexity level (thinking skills)

Components of Effective DSME/S



Increasing the

cognitive accessibility

of DSM

98

1. Target the most critical tasks

2. Identify tasks’ cognitive demands

3. Deliver instruction based on cognitive 
taxonomy (Bloom’s)   



• Deconstruct an error. What went wrong? ____________

• How might you simplify the mis-performed task (e.g., fewer 
steps)?____________

• How would you use Bloom’s Taxonomy of learning objectives to teach 
an at-risk patient to perform it with less risk.

For effective DSME/S: 



Anticipate effect 
of foods on BG

Coordinate Rx, diet, 
and exercise.

Manage sick days, if 
unable to eat.

Determine when & why  
BG is out of control.
Start hypoBG remedy.

Monitor symptoms; assess 
whether action needed; 
evaluate effectiveness  of 
actions  

Create daily and contingency 
plans  that prevent hypoBG

Recall effects of  
exercise on BG.

Remember to 
measure foods, 
drinks & read labels.

Bloom’s taxonomy of 
educational objectives 
(cognitive domain)*

Simplest tasks
1.  Remember

recognize, recall,
Identify, retrieve

2.  Understand
paraphrase, summarize, 

compare, predict, infer

3.  Apply
execute familiar task,,        

apply procedure to     
unfamiliar task

4.  Analyze
distinguish, focus, select, 

integrate, coordinate

5.  Evaluate
check, monitor, detect 

inconsistencies, judge 
effectiveness

6.  Create
hypothesize, plan, invent,

devise, design

Most complex tasks
*Revised 2001: Anderson, L. W., &

Krathwohl,D. R.  A taxonomy for learning, 
teaching,  and assessing: A revision of 

Bloom's taxonomy of educational 
objectives. NY: Addison Wesley Longman.

Instructional 
strategy—minimize 
unnecessary cognitive 
load 
• Teach essential DSM 

tasks first, one at a time 
• Sequence instruction 

from simple to complex 
ideas & skills

• Adjust speed and 
abstractness of 
instruction to 
accommodate 
individual’s learning 
needs

• Never assume that 
something is “simple” 
or obvious

• Confirm mastery before 
moving on

• Don’t squander  
individual’s cognitive 
resources by teaching 
non-essential skills and 
content, using too-
complex  materials, etc.   

© Stroh, K., & Gottfredson, L. S. Beyond health literacy: 
Cognitive demands of diabetes self-management. 



The challenge in 
DM self-management

Diabetes self-management is inherently complex

Relentless, evolving cognitive demands

Frequent cognitive overload

High-risk errors = noncompliance

Effective DSME includes 
recognizing the cognitive burdens of DSM

And educating for how to  reduce those 
burdens

101





Group Activities



Differentiated Instruction 
Or

And
Existing Strategies



What are we asking the patient to do ????
Identify               

Memorize

Recognize                         

Measure

Calculate

Repeat

. Collect         

Identify Pattern

Modify

Predict

Interpret

Distinguish

Compare

Cause/Effect

Make observations  

Use concepts to solve non-routine problems  

Draw conclusions

Connect    

Apply Concepts

Create

10
5



Creating and Evaluating DSME/S Materials 

• Formatting
• Literacy
• Cognitive complexity of task(s)



Assessment tools for DSME/S materials

1. Plain Language word suggestions

2. Clear Communication Index (abbreviated)

3. Bloom's Taxonomy 

4. Checklist for assessing cognitive burdens

5. Checklist for assessing patient’s cognitive resources



AADE-7  Self-Care Behaviors

Healthy Eating

Being Active

Monitoring

Taking Medication

Problem Solving

Reducing Risks

Healthy Coping

https://www.diabeteseducator.org/docs/default-source/legacy-docs/_resources/audio/03_HEALTHY_EATING.mp3
https://www.diabeteseducator.org/docs/default-source/legacy-docs/_resources/audio/01_BEING_ACTIVE.mp3
https://www.diabeteseducator.org/docs/default-source/legacy-docs/_resources/audio/04_MONITORING.mp3
https://www.diabeteseducator.org/docs/default-source/legacy-docs/_resources/audio/07_TAKING_MEDICATION.mp3
https://www.diabeteseducator.org/docs/default-source/legacy-docs/_resources/audio/05_PROBLEM_SOLVING.mp3
https://www.diabeteseducator.org/docs/default-source/legacy-docs/_resources/audio/06_REDUCING_RISKS.mp3
https://www.diabeteseducator.org/docs/default-source/legacy-docs/_resources/audio/02_HEALTHY_COPING.mp3




Healthy Eating



Subject: question

What kind of approaches do you take with someone who is illiterate and has DM? 

For example, a lot of carb counting info requires reading labels, or using measuring 
cups. How do you best portray that or do you have any handouts you give them to 
take home other than the “Plate Method” of meal planning?



Meal-related misadventures  

• Took insulin, but 
• did not eat
• did not eat enough carbs (only a salad)
• did not count carbs
• counted carbs incorrectly—e.g., used weight grams rather 

than carb grams

Source for Case Studies:  Diabetes In Control, “Diabetes Disasters Averted “   www.diabetesincontrol.com

http://www.diabetesincontrol.com/


1. Meal-related misadventures  
• Took insulin, but 

• did not eat

• did not eat enough carbs (only a salad)
• did not count carbs

• counted carbs incorrectly—e.g., used weight grams rather than carb grams

Source for Case Studies:  Diabetes In Control, “Diabetes Disasters Averted “   www.diabetesincontrol.com

http://www.diabetesincontrol.com/


Healthy Eating:

Multiple Dietary Changes





Healthy Eating:

The Nutrition Label







Attention-diverting labeling 



Attention-diverting labeling 



Information 
is better 
• In chart 

form

But: 
• Confusing 

technical 
symbols

•
Can you spot 

them?
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Pros:
• Fewer items
• Single vertical list 
• Major headings 

stand out Cons:
• Lots of irrelevant 

info

• Seemingly 
inconsistent info



Bloom’s taxonomy of 
educational objectives 
(cognitive domain)

Simplest tasks
1.  Remember

recognize, recall,
Identify, retrieve

2. Understand
paraphrase, summarize, 

compare, predict, infer,

3.  Apply
execute familiar task,,        

apply procedure to     
unfamiliar task

4.  Analyze
distinguish, focus, select, 

integrate, coordinate

5.  Evaluate
check, monitor, detect 

inconsistencies, judge 
effectiveness

6.  Create
hypothesize, plan, invent,
devise, design

Most complex tasks

Distractors
CHOs vs Fiber vs Fat

Carb vs non-carb ??
Sequence of label
Total CHOs = important; 
“Sugars” not = Total CHOs
Volume vs wt

Part of meal or OK snack ?
CHOs in intended serving ? 
CHOs vs Fat/Chol vs Na 

Location of relevant 
CHO gms

How many CHO gms in 1 serving  ?
Subtract fiber gms from CHO gms ?

Plan a meal or snack



Grams vs. grams on label

12
4

Diabetes Disaster Averted series:
http://www.diabetesincontrol.com/articles/practicum

http://www.diabetesincontrol.com/articles/practicum


Complexity of task/opportunity for error:  

• Patient did not recognize the correct location for CHO grams. 
• Label is inherently complex.

DSME/S for labels: 

• Identify correct location for CHO grams.
• Differentiate weight in grams vs Total CHO.
• Locate total CHO.

Do not assume that patients understand labels !

Source of error:
• Person error (cognitive mistakes) 
• Task demands (cognitive burden)
• Compounding of label/information & person errors.

Grams vs. grams on label
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Distracting, non-relevant
information makes a task

more complex.

Eliminating non-relevant
information makes a task

less complex



Milk Label 



Handout



Handout



Handout



Macaroni and cheeseHandout



Grilled ChickenHandout

5 oz.



Hazelnut Liquid Creamer

Handout



Handout





Healthy Eating:

Planning Recommended Daily Menus



Handout



Anticipate effect 
of  exercise & 
foods on blood 
glucose.

Coordinate meds, diet, 
and exercise.
Manage sick days.

Determine when & why  
blood glucose is out of 
control

Monitor symptoms; assess 
whether action needed; 
evaluate effectiveness  of 
actions  

Create daily and contingency 
plans  that control blood 
glucose

Recall effects of  
exercise on 
glucose.

Remember to 
take  BGs  & Rx.

Remember to 
measure foods, 
drinks & read labels.

DSM
tasks differ in 

complexity

Bloom’s taxonomy of 
educational objectives 
(cognitive domain)*

Simplest tasks
1.  Remember

recognize, recall,
Identify, retrieve

2.  Understand
paraphrase, summarize, 

compare, predict, infer

3.  Apply
execute familiar task,,        

apply procedure to     
unfamiliar task

4.  Analyze
distinguish, focus, select, 

integrate, coordinate

5.  Evaluate
check, monitor, detect 

inconsistencies, judge 
effectiveness

6.  Create
hypothesize, plan, invent,

devise, design

Most complex tasks
*Revised 2001: Anderson, L. W., &

Krathwohl,D. R.  A taxonomy for learning, 
teaching,  and assessing: A revision of 

Bloom's taxonomy of educational 
objectives. NY: Addison Wesley Longman.

© Stroh, K., & Gottfredson, L. S. Beyond health literacy: 
Cognitive demands of diabetes self-management. 







Being Active



Physical activity:

Using a Pedometer



Increasing Physical Activity by using a Pedometer.

The goal is to track your steps to increase by 10% each week during the month.

• Do you have an activity tracker or pedometer? 

• Now could be a good time to purchase an inexpensive option OR if not, you can always download a FREE pedometer app and keep your cell 
phone in your pocket. 

• At the end of each week during the month, your goal is:

1. Increase steps by 10%

OR

2. Reach an average of 10,000 steps per day over the course of one week (TOTAL of 70,000 steps)

• How to track steps:

• Use a Pedometer, Activity Tracker, or Pedometer App on your phone to log steps at the end of each day 

• Log TOTAL STEPS at the end of the week (if you reach at least 70,000 steps at the end of the week.

• Take your total steps and multiply by 1.1 (this increases that number by 10%) 

• Your new goal for the next week is to INCREASE YOUR STEPS BY 10% 

Handout



Handout







Teaching the teacher: Script for CDE when prescribing “Rx for Walking” 

Provides the CDE with:

Educationally sound curriculum
• Key ideas 
• Content, sequence, and pace of 

instruction, etc.

Implicit training 
• Be concrete, personalize,  

use meaningful metaphors, etc.





??





Curriculum design: Don’t assume they know what’s obvious to you

Can’t assume:

That patient will know: 
• What a pedometer is
•How to wear it 
• The exact regimen of the Rx

That the CDE will know:
• Aim of  script (e.g., extra steps)
• How to explain & adjust regimen



Graduated Rx
Basic Rx

increases

speed



Monitoring



SMBG Accuracy Factors 



Factors Affecting BGM  Results

• Factors that interfere with  BGM overall accuracy: 
• Environmental issues (eg, cold temperature, high altitude)
• Contaminants on the skin from food sources and lotions. 

• Reduced accuracy and precision in tests performed by patients/other lay users 
compared with trained health professionals. 

• Under filling the test strip can introduce errors >20% 
• Use of alternate sites (sampling from palm, upper arm, forearm, thigh, or calf) 

can generate inaccurate results

• Particularly true when glucose levels are changing rapidly  

• after meals or exercise
• when the patient is ill or under stress
• shortly after insulin administration5,6

BGM = blood glucose monitor.



Measuring blood sugar: Version 1Handout



Measuring blood sugar: Version 2
Handout



“Low literacy” 



“Very low” literacy



Blood Glucose Logs







Handout



Date Time Blood Glucose Other Information

Handout



Date Before Breakfast 2 hours after 
breakfast

Before lunch 2 hours after 
lunch

Before dinner 2 hour after 
dinner

Bedtime 

Blood Glucose LogHandout



Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Time 
(breakfast)
Blood Sugar 

Medicine

Time 
(lunch)
Blood Sugar 

Medicine

Time 
(dinner)
Blood Sugar 

Medicine 

Time (bed)

Blood Sugar

Medicine

Handout



Before 
breakfast

2 hours 
after 
breakfast

Before 
lunch

2 hours 
after 
lunch

Before 
dinner

2 hours 
after 
dinner

Monday X X

Tuesday X X

Wednesday X X

Thursday X X

Friday X X

Saturday X X

Sunday X X

Paired Testing 



Anticipate effect 
of  exercise & 
foods on blood 
glucose.

Coordinate meds, diet, 
and exercise.
Manage sick days.

Determine when & why  
blood glucose is out of 
control

Monitor symptoms; assess 
whether action needed; 
evaluate effectiveness  of 
actions  

Create daily and contingency 
plans  that control blood 
glucose

Recall effects of  
exercise on 
glucose.

Remember to 
take  BGs  & Rx.

Remember to 
measure foods, 
drinks & read labels.

Bloom’s taxonomy of 
educational objectives 
(cognitive domain)*

Simplest tasks
1.  Remember

recognize, recall,
Identify, retrieve

2.  Understand
paraphrase, summarize, 

compare, predict, infer

3.  Apply
execute familiar task,,        

apply procedure to     
unfamiliar task

4.  Analyze
distinguish, focus, select, 

integrate, coordinate

5.  Evaluate
check, monitor, detect 

inconsistencies, judge 
effectiveness

6.  Create
hypothesize, plan, invent,

devise, design

Most complex tasks
*Revised 2001: Anderson, L. W., &

Krathwohl,D. R.  A taxonomy for learning, 
teaching,  and assessing: A revision of 

Bloom's taxonomy of educational 
objectives. NY: Addison Wesley Longman.

© Stroh, K., & Gottfredson, L. S. Beyond health literacy: 
Cognitive demands of diabetes self-management. 

Monitoring Tasks



Taking Medication



Insulins 
Oral agents 

Non-insulin injectables  

Syringes  

Pens 

Insulin Pumps 

Non-diabetes Rxs 



Taking Medication:

Assessing Barriers to Adherence 



Task #1—Underline sentence saying how often to give the 
medicine

•One piece of 
info 
•Simple match
•But lots of 
irrelevant info

Caution!
Can train people 
to do this task, but
not all possible 
tasks like it
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Diabetes Disaster Averted series:
http://www.diabetesincontrol.com/articles/practicum

http://www.diabetesincontrol.com/articles/practicum


Diabetes Disaster Averted series:
http://www.diabetesincontrol.com/articles/practicum

http://www.diabetesincontrol.com/articles/practicum


Changing doses can be confusing
Complexity of task/opportunity for error:  

Patient must recognize  that this is an 
addition to the Rx schedule.

Inference  was assumed.
Patient had  “literal thinking”.        

DSME:  
Remember to clarify “Addition”
Explicit instructions about 

what to remember.
Do not assume that patient 

can infer new Rx schedule.
Confirm instructions.

Source of error:
Person error (cognitive mistakes) 
Task demands (cognitive burden

Diabetes Disaster Averted series:
http://www.diabetesincontrol.com/articles/practicum

http://www.diabetesincontrol.com/articles/practicum




Handout









http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1681370/?report=printable



Using insulin: Version 1 
Handout



Using insulin: Version 2
Handout



“Low literacy” 



“Very low” literacy



Using syringes: Version 1 Handout



Using syringes: Version 2Handout



“Low literacy” 



“Very low” literacy



Needle safety: Version 1
Handout



Needle safety: Version 2
Handout



“Very low” literacy



“Low literacy” 



Diabetesincontrol.com



Calculating Your Insulin Doses

Continue your long-acting insulin: 11 units daily. Your goal is to wake up with blood 
sugars between 100-150 as much as possible. Cover food with 1:20 ratios at breakfast 
and lunch and 1:13 at dinner. Correct blood sugars higher than 120 (as long as it’s been 
at least 3 hours since the last fast-acting insulin dose) with blood sugar minus 120 and 
divide by 60. 

Handout



Problem Solving



She did not accurately remember (“eat dinner”) the DM ed,
She did not understand (“eat vs had meal”),
Could not apply instructions appropriately,
Could not  analyze her situation
Could not evaluate what she did wrong

Diabetes Disaster Averted series:
http://www.diabetesincontrol.com/articles/practicum

http://www.diabetesincontrol.com/articles/practicum


© Stroh, K., & Gottfredson, L. S. Beyond health literacy: 
Cognitive demands of diabetes self-management. 



Good glucose control requires good judgment

 IT IS NOT mechanically following a recipe
 IT IS keeping a complex metabolic system under control in often 

unpredictable circumstances (like accident prevention process)
 Coordinate a regimen having multiple interacting elements
 Adjust parts as needed to maintain good control of system buffeted by many 

other factors
 Anticipate lag time between (in)action and system response
 Monitor advance “hidden” indicators (blood glucose) to prevent system veering 

badly out of control 
 Decide appropriate type and timing of corrective action if system veering off-

track
 Monitor/control other shocks to system (infection, emotional stress)
 Coordinate regimen with other daily activities
 Plan ahead (meals, meds, etc.) 

 For the expected 
 For the unexpected and unpredictable

 Prioritize conflicting demands on time and behavior 



Bloom’s taxonomy of 
educational objectives 
(cognitive domain)

Simplest tasks
1.  Remember

recognize, recall,
Identify, retrieve

2. Understand
paraphrase, summarize, 

compare, predict, infer,

3.  Apply
execute familiar task,,        

apply procedure to     
unfamiliar task

4.  Analyze
distinguish, focus, select, 

integrate, coordinate

5.  Evaluate
check, monitor, detect 

inconsistencies, judge 
effectiveness

6.  Create
hypothesize, plan, invent,
devise, design

Most complex tasks

Anticipate effect f  
various exercises 
on blood glucose

Coordinate meds, diet, 
and exercise

Determine when & why  
blood  glucose is out of 

control

Monitor symptoms; assess 
whether  action is needed;,  

evaluate effectiveness 
of actions.

Create daily and contingency 
plans that control blood 

glucose.

Remember to 
take Rx.

Recall  effects 
of  exercise on 
blood glucose.r

DSM Goals
• Keep BG 

under control
• Deal with 

unexpected events
• Prevent and/or

manage
complications

© Stroh, K., & Gottfredson, L. S. Beyond health literacy: 
Cognitive demands of diabetes self-management. 



Without readability
Handout



With readability
Handout



Traveling with Diabetes

1. Plan Ahead
2. Talk to your healthcare provider 
3. Pack everything you need
4. Know TSA rules 
5. Keep everything with you
6. Know your time zone
7. Know when to take medication
8. Get information about how to prevent DVTs
9. Protect yourself against dehydration on long plane trips
10. Guard against infection; use hand sanitizer
11. Plan for activity
12. Plan for local foods
13. Always have a glucose source
14. Be ready for disruptions in schedules, lost luggage, etc.

Practical Diabetology  May/June 2016
HealthinAging.org

Handout



Reducing Risks







Handout



Foot Care 



Dr. Najafi, professor of surgery at Baylor College of Medicine, Houston, said that in 2015, 
approximately one-third of all diabetes-related costs in the United States 
were spent on diabetic foot ulcers (DFUs). “Unfortunately, many DFUs 
end up in amputation, which could devastate patients and their 
families,” he said. 
“On the same note, persons within the lowest income brackets are 
estimated to have 38% higher amputation rate, compared with those in 
the highest income bracket. 
All these highlight an important gap in effective management of DFUs, 
in particular among poor working-class people.” 

2016 ADA Annual Scientific Sessions 



Eye Care:

Eye exam 
vs 

Dilated Retinal Eye Exam



Bloom’s taxonomy of 
educational objectives 
(cognitive domain)

Simplest tasks
1.  Remember

recognize, recall,
Identify, retrieve

2. Understand
paraphrase, summarize, 

compare, predict, infer,

3.  Apply
execute familiar task,,        

apply procedure to     
unfamiliar task

4.  Analyze
distinguish, focus, select, 

integrate, coordinate

5.  Evaluate
check, monitor, detect 

inconsistencies, judge 
effectiveness

6.  Create
hypothesize, plan, invent,
devise, design

Most complex tasks



CVD Risk Reduction 

Dietary Requirements 



Carbs
Fats

Sodium

Cholesterol

Enjoy!!



Distracting, non-relevant
information makes a task

more complex.

Eliminating non-relevant
information makes a task

less complex



Healthy Coping







IPQ-DM

Handout



IPQ-DM

Handout



IPQ-DM

Handout



IPQ-DM



IPQ-DM



DDSS



DDSS



DDSS
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Handout

Assessment tool 5



Smart people busy making life more complex 

Goal = make DSM more cognitively 
accessible.





Linda Gottfredson      gottfred@udel.edu

Kathy Stroh                  kathy.stroh@westsidehealth.org

Slides available at: 
http://www1.udel.edu/educ/gottfredson/AADE16workshop.pptx

mailto:gottfred@udel.edu
mailto:kathy.stroh@westsidehealth.org
http://www1.udel.edu/educ/gottfredson/reprints/AADE16eworkshop.pptx
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