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Cognitive and Functional Burdens 
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IV. DSM errors  made by older adults
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The U.S. population is getting older….. 
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……..and older
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Increase in population aged 65 and over, by decade 
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Older adults are more likely to have diabetes

2 out of 5 adults 
with diabetes 

are =>65 years of age
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Newly diagnosed cases of DM in persons =>65 years of age

¼ of newly 
diagnosed
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National Health Interview Survey, January-September 2015 10



Data Source: Centers for Disease Control and Prevention (CDC), National Center for Health Statistics, Division of Health 
Interview Statistics, data from the National Health Interview Survey. Data computed by personnel in the Division of 
Diabetes Translation, National Center for Chronic Disease Prevention and Health Promotion, CDC

11



Forecast for 2025: 
50% increase in diabetes prevalence and costs among seniors 
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http://www.niddk.nih.gov/health-information/health-communication-programs/ndep/living-with-diabetes/older-adults/diabetes-older-adults-infographic/Documents/Diabetes-in-Older-Adults_Infographic_508.pdf

2014 data
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Burdens of diabetes for older adults

I. Trends and prevalence of diabetes, by age
II. Age-related cognitive and functional decline
III. Declines that increase the burdens of DSM
IV. DSM errors  made by older adults
V. DSME/S that can lighten those burdens
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Hospital Admissions for 
Medicare PWDs 
age 65 and older

• Data on almost 34 million individuals who received Medicare benefits between 
1999 and 2011 looking for information on diabetes patients who were hospitalized 
during those 12 years.

• The investigators calculated that the rate of admissions for hyperglycemia dropped 
by 38.6 percent over those 12 years, while the rate for admissions for hypoglycemia 
climbed by 11.7 percent.

Lipska, K. L., MD. JAMA Internal Medicine. Published online May 17, 2014. 20



Persons aged 65-85+ with cognitive impairments
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Persons aged 65-85+ with functional impairments
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Geriatric Syndromes

Cognitive  Dysfunction
Functional Impairment

Falls & Fractures
Polypharmacy

Depression
Vision & Hearing Impairment

Comorbidities (CVD)
Poor Oral Health 

Unique Nutrition Issues
Low Income

Decreased Physical  Activity & Fitness

Age-related 
functional 

decline
functional 

decline
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Frailty Syndrome

Anorexia

Sarcopenia

Osteoporosis

Fatigue

Risk of Falls

Poor physical health

Age-related 
functional 

decline
functional 

decline
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“Diabetes in Older Adults”

Consensus report published jointly by the American Diabetes Association (ADA) and 
the American Geriatrics Society (AGS). 

Based on information from the ADA Consensus Development Conference on Diabetes 
and Older Adults, held in February 2012. 

Kirkman MS, Briscoe VJ, Clark N, et al. Diabetes in older adults. Diabetes Care. 2012;35(12):2650-2664 26
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E  = Expert consensus or clinical experience 28
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The exact pathophysiology of cognitive dysfunction in 
diabetes is not completely understood, but 
it is likely that these play significant roles:

Endocr Rev. 2008 Jun; 29(4): 494–511. 
Cognitive Dysfunction and Diabetes Mellitus
Christopher T. Kodl and Elizabeth R. Seaquist

Neurocognitive
effects

of diabetes; 
Hypoglycemia
Hyperglycemia

cline

• hyperglycemia
• hypoglycemia
• vascular disease 
• insulin resistance 
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Neurocognitive
effects

of diabetes; 
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Hyperglycemia
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Burdens of diabetes for older adults

I. Trends and prevalence of diabetes, by age
II. Age-related cognitive and functional decline
III. Declines that increase the burdens of DSM
IV. DSM errors  made by older adults
V. DSME/S that can lighten those burdens
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g - Basic 
information 
processing
(GF)

Basic
cultural 
Knowledge
(GC)

Normal age-related cognitive decline

Learning & reasoning abilityAge 
8

Age 
80
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Age-related
cognitive
decline



39

“Crystallized” intelligence [past learning]
• Breadth/depth of general knowledge 

(e.g., language) 
• Accrued over lifetime based on fluid 

intelligence, education, interests

“Fluid” intelligence [on-the-spot learning & reasoning]
• Aptness in processing information (e.g., learning, 

reasoning, abstract thinking, problem solving)
• Includes executive function, working memory 
• Reflects overall integrity of brain (speed, 

connectedness, etc.) 

*This is the norm, but individuals vary a lot around the norm!

Source: Figure 1 in Salthouse, T. A. (2009). Selective review of cognitive aging, J of Int Neuropsych Soc, 16, 754-760.  

Normal age-related cognitive declineAge-related
cognitive
decline A finer-grained look
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“Crystallized” intelligence [past learning]
• Breadth/depth of general knowledge 

(e.g., language) 
• Accrued over lifetime based on fluid 

intelligence, education, interests

“Fluid” intelligence [on-the-spot learning & reasoning]
• Aptness in processing information (e.g., learning, 

reasoning, abstract thinking, problem solving) 
• Includes executive function, working memory
• Reflects overall integrity of brain (speed, 

connectedness, etc.) 

Source: Figure 1 in Salthouse, T. A. (2009). Selective review of cognitive aging, J of Int Neuropsych Soc, 16, 754-760.  

DSM tasks require 
“fluid intelligence”

Normal age-related cognitive declineAge-related
cognitive
decline A finer-grained look



“Crystallized” intelligence [past learning]
• Breadth/depth of general knowledge 

(e.g., language) 
• Accrued over lifetime based on fluid 

intelligence, education, interests

“Fluid” intelligence [current ability to learn & reason]
• Aptness in processing information (e.g., learning, 

reasoning, abstract thinking, problem solving) 
• Includes executive function, working memory
• Reflects overall integrity of brain (speed, 

connectedness, etc.) 

Growing gap – past learning is faulty guide to 
current cognitive  capacity

41
Source: Figure 1 in Salthouse, T. A. (2009). Selective review of cognitive aging, J of Int Neuropsych Soc, 16, 754-760.  

Normal age-related cognitive declineAge-related
cognitive
decline A finer-grained look



Example: Your patient is an elderly professor starting 
a new meter and/or insulin device

He may be highly literate and well-read (crystallized 
intelligence), but that does not guarantee he 
grasped your instructions for how and when to use 
the new device (fluid intelligence).

42
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g - Basic 
information 
processing
(GF)

Basic
cultural 
Knowledge
(GC)

Learning & reasoning abilityAge 
8

Age 
80
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How important?
Cognitive ability         ability to learn & reason well       functional literacy
Cognitive ability            better DSM
Functional literacy           better adherence

≈ ≈

Normal age-related cognitive declineAge-related
cognitive
decline



Older adults have less functional literacy

Age prose document
25-59 31 44
60-69 63 74
70-79 75 84
80+ 93 96
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% with very low functional literacy*

25-59 60-69 70-79 80 and older

*Level 1 or 2 on NCES adult literacy survey’s 5-level scale  Source: Tables 1.2 and 1.3 of Literacy of Older Adults in 
America, 1996, http://nces.ed.gov/pubs97/97576.pdf (accessed 8/1/14)

Most 
have very 

weak 
learning 

skills
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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)



NALS 
difficulty 
level

% US adults peaking at 
this level: Prose scale Simulated everyday tasks

Age
16-59 60-69 70-79 80+

5 4 1 1 0  Use calculator to determine cost of carpet for a room 
 Use table of information to compare 2 credit cards 

4 20 8 5 1  Use eligibility pamphlet to calculate SSI benefits 
 Explain difference between 2 types of employee benefits 

3 35 27 19 6  Calculate miles per gallon from mileage record chart 
Write brief letter explaining error on credit card bill 

2 25 33 22 27  Determine difference in price between 2 show tickets 
 Locate intersection on street map 

1 16 30 42 66  Total bank deposit entry 
 Locate expiration date on driver’s license 

Daily self-maintenance in modern literate societies

Typical literacy items, by difficulty level
National Adult Literacy Survey (NALS), 1993

Includes normal 
cognitive decline

Community dwelling
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NALS 
difficulty 
level

% US adults peaking at 
this level: Prose scale Simulated everyday tasks

Age
16-59 60-69 70-79 80+

5 4 1 1 0  Use calculator to determine cost of carpet for a room 
 Use table of information to compare 2 credit cards 

4 20 8 5 1  Use eligibility pamphlet to calculate SSI benefits 
 Explain difference between 2 types of employee benefits 

3 35 27 19 6  Calculate miles per gallon from mileage record chart 
Write brief letter explaining error on credit card bill 

2 25 33 22 27  Determine difference in price between 2 show tickets 
 Locate intersection on street map 

1 16 30 42 66  Total bank deposit entry 
 Locate expiration date on driver’s license 

Daily self-maintenance in modern literate societies

NOT reliable informants!

Typical literacy items, by difficulty level
National Adult Literacy Survey (NALS), 1993
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NALS 
difficulty 
level

% US adults peaking at 
this level: Prose scale Simulated everyday tasks

Age
16-59 60-69 70-79 80+

5 4 1 1 0  Use calculator to determine cost of carpet for a room 
 Use table of information to compare 2 credit cards 

4 20 8 5 1  Use eligibility pamphlet to calculate SSI benefits 
 Explain difference between 2 types of employee benefits 

3 35 27 19 6  Calculate miles per gallon from mileage record chart 
Write brief letter explaining error on credit card bill 

2 25 33 22 27  Determine difference in price between 2 show tickets 
 Locate intersection on street map 

1 16 30 42 66  Total bank deposit entry 
 Locate expiration date on driver’s license 

Daily self-maintenance in modern literate societies

The “simple”  
becomes 
harder or 

impossible to 
do  

a
b
i
l
i
t
y

Typical literacy items, by difficulty level
National Adult Literacy Survey (NALS), 1993
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NALS 
difficulty 
level

% US adults peaking at 
this level: Prose scale Simulated everyday tasks

Age
16-59 60-69 70-79 80+

5 4 1 1 0  Use calculator to determine cost of carpet for a room 
 Use table of information to compare 2 credit cards 

4 20 8 5 1  Use eligibility pamphlet to calculate SSI benefits 
 Explain difference between 2 types of employee benefits 

3 35 27 19 6  Calculate miles per gallon from mileage record chart 
Write brief letter explaining error on credit card bill 

2 25 33 22 27  Determine difference in price between 2 show tickets 
 Locate intersection on street map 

1 16 30 42 66  Total bank deposit entry 
 Locate expiration date on driver’s license 

Daily self-maintenance in modern literate societies

Elements of “process 
complexity”

 number of features 
to match

 level of inference

 abstractness of info

 distracting info

co
m

pl
ex

it
y

Task difficulty level is not  about readability, 
but about “problem solving”49

Typical literacy items, by difficulty level
National Adult Literacy Survey (NALS), 1993



Burdens of diabetes for older adults

I. Trends and prevalence of diabetes, by age
II. Age-related cognitive and functional decline
III. Declines that increase the burdens of DSM
IV. DSM errors  made by older adults
V. DSME/S that can lighten those burdens
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Hospital Admissions for 
Medicare PWDs 
age 65 and older

• Data on almost 34 million individuals who received Medicare benefits between 
1999 and 2011 looking for information on diabetes patients who were hospitalized 
during those 12 years.

• The investigators calculated that the rate of admissions for hyperglycemia dropped 
by 38.6 percent over those 12 years, while the rate for admissions for hypoglycemia 
climbed by 11.7 percent.

Lipska, K. L., MD. JAMA Internal Medicine. Published online May 17, 2014. 51
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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

IHE = Insulin-related
Hypoglycemia
And errors
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• Meals-related misadventure

• Unintentionally took wrong insulin product

• Unintentionally tool wrong dose/confused 

units

• Pump-related misadventure

• Other misadventure 

DSM factors  identified in ED visits for hypoglycemic events
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Burdens of diabetes for older adults

I. Trends and prevalence of diabetes, by age
II. Age-related cognitive and functional decline
III. Declines that increase the burdens of DSM
IV. DSM errors made by older adults
V. DSME/S that can lighten those burdens
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Functional status Cognitive Ability

DSME/S

Neuropathy
Comorbidities
Vision & hearing problems
Balance problems
Polypharmacy
Depression

Memory loss
Dementia
Decreased processing speed
Unidentified cognitive deficits

DM supplies/Rx
Complexity of DSM tasks
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Diabetes is associated with increased risk of multiple coexisting 
medical conditions in older adults that may impact self-care 

abilities and health outcomes, including quality of life. 

• Comorbidities: cardiovascular and macrovascular 
disease 

• Geriatric syndromes: cognitive dysfunction; functional 
impairment; falls and fractures; depression; visual and 
hearing impairment 

• Nutrition issues: risk for undernutrition; restrictive 
eating patterns 

• Special needs in diabetes-self-management 
education/training and support: may need to account 
for sensation, cognition, and functional/physical 
impairments 

• Ability to perform physical activity: decreased muscle 
mass, strength, fitness may be present 

• Life expectancy: take into account when making 
decisions re: treatment targets, interventions.

Kirkman MS, Briscoe VJ, Clark N, et al. Diabetes in older adults. Diabetes Care. 2012;35(12):2650-2664 56
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Bloom’s Taxonomy of Learning Objectives
(2001 revision)

Bloom’s levels = continuum of cognitive complexity

Learning activities & 
materials     

Assessment of
learning     

58



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. Presented at the annual meeting of the American Association of Diabetes Educators, Indianapolis, August 2, 2012.
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tasks differ in 

complexity



DSM
tasks differ in 

complexity

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. Presented at the annual meeting of the American Association of Diabetes Educators, Indianapolis, August 2, 2012.

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.   
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DSME must assure cognitive accessibility of 
information & materials.

Even if the  DSM “job” did not get more complex,
cognitive decline makes it more difficult.
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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

Case 1: Meal-related misadventure
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Hypoglycemia and Diabetes: A Report
of a Workgroup of the American
Diabetes Association and The Endocrine
Society.
Diabetes Care 36:1384–1395, 2013



1. What was the error?

2. Describe the patient behavior resulting in the error? 

3. Describe the task from the patient's’ point of view.

4. What made it too difficult for the patient? 

a. Cognitive demands (complexity of task)?

b. Physical/perceptual demands?

5. What is essential DSME/S for this patient?

6. Does someone else need to be involved to assure correct DSM?

Case 1: Meal-related misadventure



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

Case 2: Unintentionally took wrong insulin

65







1. What was the error?

2. Describe the patient behavior resulting in the error? 

3. Describe the task from the patient's’ point of view.

4. What made it too difficult for the patient? 

a. Cognitive demands (complexity of task)?

b. Physical/perceptual demands?

5. What is essential DSME/S for this patient?

6. Does someone else need to be involved to assure correct DSM?

Case 2: Unintentionally took wrong insulin



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

Case 3: Unintentionally took wrong dose
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1. What was the error?

2. Describe the patient behavior resulting in the error? 

3. Describe the task from the patient's’ point of view.

4. What made it too difficult for the patient? 

a. Cognitive demands (complexity of task)?

b. Physical/perceptual demands?

5. What is essential DSME/S for this patient?

6. Does someone else need to be involved to assure correct DSM?

Case 3: Unintentionally took wrong dose



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

Case 4: Unintentionally took “additional” dose

71



1. What was the error?

2. Describe the patient behavior resulting in the error? 

3. Describe the task from the patient's’ point of view.

4. What made it too difficult for the patient? 

a. Cognitive demands (complexity of task)?

b. Physical/perceptual demands?

5. What is essential DSME/S for this patient?

6. Does someone else need to be involved to assure correct DSM?

Case 4: Unintentionally took “additional” dose



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

Case 5: Insulin timing misadventure
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1. What was the error?

2. Describe the patient behavior resulting in the error? 

3. Describe the task from the patient's’ point of view.

4. What made it too difficult for the patient? 

a. Cognitive demands (complexity of task)?

b. Physical/perceptual demands?

5. What is essential DSME/S for this patient?

6. Does someone else need to be involved to assure correct DSM?

Case 5: Insulin timing misadventure



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

Case 6: Changing doses can be confusing

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


Substituting

is more complex 

than

adding or 

subtracting something.
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1. What was the error?

2. Describe the patient behavior resulting in the error? 

3. Describe the task from the patient's’ point of view.

4. What made it too difficult for the patient? 

a. Cognitive demands (complexity of task)?

b. Physical/perceptual demands?

5. What is essential DSME/S for this patient?

6. Does someone else need to be involved to assure correct DSM?

Case 6: Changing doses can be confusing



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

Case 7: Changing insulins—2 long-acting

78
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1. What was the error?

2. Describe the patient behavior resulting in the error? 

3. Describe the task from the patient's’ point of view.

4. What made it too difficult for the patient? 

a. Cognitive demands (complexity of task)?

b. Physical/perceptual demands?

5. What is essential DSME/S for this patient?

6. Does someone else need to be involved to assure correct DSM?

Case 7: Changing insulins—2 long-acting



These tasks were low complexity.

Cognitive complexity was minimal.

But 

tasks were difficult for these patients, 

because their

cognitive abilities were declining.



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

Case 8

81
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1. What was the error?

2. Describe the patient behavior resulting in the error? 

3. Describe the task from the patient's’ point of view.

4. What made it too difficult for the patient? 

a. Cognitive demands (complexity of task)?

b. Physical/perceptual demands?

5. What is essential DSME/S for this patient?

6. Does someone else need to be involved to assure correct DSM?

Case 8: Power and dangers of advertising



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

Case 9: “Do not crush, chew or cut”
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1. What was the error?

2. Describe the patient behavior resulting in the error? 

3. Describe the task from the patient's’ point of view.

4. What made it too difficult for the patient? 

a. Cognitive demands (complexity of task)?

b. Physical/perceptual demands?

5. What is essential DSME/S for this patient?

6. Does someone else need to be involved to assure correct DSM?

Case 9: “Do not crush, chew or cut”



Case 10: Sugar-free candy

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

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


1. What was the error?

2. Describe the patient behavior resulting in the error? 

3. Describe the task from the patient's’ point of view.

4. What made it too difficult for the patient? 

a. Cognitive demands (complexity of task)?

b. Physical/perceptual demands?

5. What is essential DSME/S for this patient?

6. Does someone else need to be involved to assure correct DSM?

Case 10: Sugar-free candy
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Contact Info:

kathy.stroh@westsidehealth.org

gottfred@udel.edu

mailto:kathy.stroh@westsidehealth.org
mailto:gottfred@udel.edu
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