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The U.S. population is getting older.....

Figure 1-1.
Population Aged 65 and Over: 1900 to 2050

{(For information on confidentiality protection, nonsampling error, and definitions, see
www.census.gov/prod/cen2010/doc/sf1.pdf
B 65+ population (left scale) ———— 65+ as proportion of total population (right scale)
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........and older

Figure 1-3. v
Population Aged 85 and Over: 1900 to 2050
{(For information on confidentiality protection, nonsampling error, and definitions, see
www.census.gov/prod/cen201 0/doc/sf1.pdf)
B &5+ population (left scale) ——ifp— 85+ as proportion of 65+ (right scale)
Millions — - - - — - Percant
20 25
18 —
16 — 20
14 (—
12 — 15
10 —
8 — 10
6 —
4 |— 5
 — »>
2 I
0
1900 1910 1920 19320 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 EDSGh
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U.5. Bureau of the Census, 1992; 2000, U.5 Census Bureau, 2001; 2010, U.5. Census Bureau, 2011; 2020 to 2050, U.5 Census
Bureau, 201 2a; 1900 to 2010, decennial census; 2020 to 2050, 2012 National Population Projections, Middle series.




Increase in population aged 65 and over, by decade

Table 1-1.
Population Aged 65 and Over by Age: 1900 to 2050
(Numbers in thousands. For information on confidentiality protection, nonsampling error, and definitions, see
WWW.census.gov/prod/cen2010/doc/sf1.pdf)
Source, year, and Total 65 and over 6510 74 7510 B4 85 and over
reference date population | Number Percent |  Number Percent|  Number Percent|  Number Percent
Census
1900 (June t)......... 75,895 3,080 4.1 2,187 29 i 1.0 122 0.2
1910 (April 15)........ 41,972 3,950 43 2,793 3.0 989 11 167 0.2
1920 (January 1) ...... 105,711 4,933 47 3464 3.3 1,250 1.2 210 0.2
1930 (April 1) . ........ 122,775 6,634 54 4,721 3.8 1,641 1.3 272 0.2
1940 (April 1) . ... ...t 131,669 9,019 6.8 6,376 4.8 2,278 1.7 365 0.3
1950 (April 1). ........ 150,607 12,270 8.1 8,415 5.6 3,278 22 577 0.4
1960 (Aprilt)......... 170,323 16,560 9.2 10,097 6.1 4,633 26 929 0.5
1970 (Aprilt)......... 203,212 20,068 99 12,435 6.1 6,118 3.0 1,511 0.7
1980 (April1)......... 226,546 25,549 11.3 15,581 6.9 7,729 34 2,240 1.0
1990 (April1)......... 248,710 31,242 12.6 18,107 73 10,055 4.0 3,080 1.2
2000 (Aprit1). ..ot 281,422 34,992 124 18,301 6.5 12,361 44 4,240 1.5
2010 (Apritt). ..ot 308,746 40,268 13.0 21,713 7.0 13,061 42 5,493 1.8
Projection
2020 (July 1) o oounl 333,806 55,960 16.8 32,796 9.8 16,480 4.9 6,693 20
2030 (July 1) ..ol 358,471 72,774 203 38,503 10.8 25,236 7.0 8,046 25
ﬁ 2040 (July 1) ..o n e 380,016 79,719 21.0 35,465 9.3 30,140 7.9 14,115 a7
2050 (July 1) ... ... 300,803 83,730 209 37,554 9.4 28,206 71 17,078 45
Naote: Data for 1900 to 1950 exclude Alaska and Hawaii.
Sources: 1900 to 1940, and 1960 to 1980, U.5. Bureau of the Census, 1983; 1950, U.5. Buraau of the Census, 1953; 1900, U.3, Bureau of the Cansus, 1992,
2000, U.8. Census Bureau, 2001; 2010, U.8. Census Bureau, 2011; 2020 to 2050, U.5. Census Bureaw, 2012b; 1900 to 2010, decennial census; 2020 to 20580,
2012 National Population Projactions, Middle saries.




Older adults are more likely to have diabetes

Diagnosed and undiagnosed diabetes
among people aged 20 years or older,
United States, 2012
Number with Percentage with
diabetes diabetes
{millions) {unadjusted)
Total
20 years or older 289 123
2 out of 5 adults By age
with diabetes 20-44 43 41
' "~ | 1out of 4
are =>65 years of age 45-64 134 16.2 | people over the age of 65 has
65 years or older ) 259 | e
By sex
Men 155 126
Women 124 11.2
Sources 2008-2012 Kational Health and Mutrition Examination Survey estimates applied
to 2012 US. Census data.




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

New Cases of Diagnosed Diabetes

New cases of diagnosed diabetes among people aged 20 years or older,
United States, 2012

Number of new Rate of new diabetes cases
diabetes cases per 1,000 (unadjusted)
Total
20 years or older 1.7 million 78
By age
20-44 371,000 3.6

45-64 852,000 12.0

65 years or older j‘ﬁ?’b 11.5

Source: 2010-2012 National Hannterﬁew Survey, 2009-2012 National Health and Nutrition

Examination Survey, and 2012 UZ. Census data.

% of newly
diagnosed




Figure 14.2. Prevalence of diagnosed diabetes among adults aged 18 and over, bx age

Sroup and sex: United States, January-September 2015
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NOTES: Data are based on housshold interviews of a sample of the civilizn noninstitutionalized population. Prevalence of diagnosed
diabetes is based on self-report of ever having been diagnosed with diabetes by a doctor or other health professional. Persons reporting

“borderine” diabetes status and women reporting diabetes only during pregnan
analyses exclude the 0.1% of persons with unknown diabetes status. See Technical Notes for more details.

wiere not coded as having diabetes in the analyses. The

National Health Interview Survey, January-September 2015

DATA SOURCE: CDC/MCHS, National Health Interview Survey, January-September 2015, Sample Adult Core component.

* Forboth sexes combined, the prevalence of diagnosed diabetes increased with age. Adults aged 65 and over
(21.9%) were more than 9 times as likely as those aged 18-44 (2.3%) to have been diagnosed with diabetes.
Men aged 65 and over (24.0%) were more than 10 times as likely as men aged 18-44 (2.0%) to have been
diagnosed with diabetes, while women aged 65 and over (20.2%) were more than 7 times as likely as women
aged 18-44 (2.7%) to have been diagnosed with diabetes.

# Foradults aged 45-54 and 65 and over, women were less likely than men to have been diagnosed with

diabetes.
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Median Duration of Diabetes Among Adults Aged 18-79 Years,
by Age, United States, 1997-2011

From 1997 to 2011, the median diabetes duration for adults aged 18-79 vears was longest among
adults aged 65-79 years and shortest among adults aged 18-44 years. During this period, the

median duration showed no change until 2000 and then increased among adults aged 158-44 years,
and declined until 2004 and then increased among adults aged 45-64 years. No changes in median
duration were cbserved in age group 65-79. In 2011, the median duration of diabetes was 5.2 vears
among adults aged 18-44 years, 6.7 years among those aged 45-64 years, and 9.8 years among_
those aged 65-79 years.
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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



Forecast for 2025:
50% increase in diabetes prevalence and costs among seniors

Pre-Diabetes and Diabetes Trends' among Seniors in the United States

U.S. Seniors Diabetes Data and Forecasts 2010 ™= 2025

Population 40,229,000 | 63,907,000
Pre-diabetes 20,115,000%” 31,554,000
Diagnosed diabetes ?:E-III“I.EIGD» 12,551,300
Undiagnosed diabetes E:EEG.EUD# 4 639,700
Total with diabetes [diagnosed and undiagnosed) 10,821,600 | 17,191,000
Total with pre-diabetes or undiagnosed diabetes 23,035,600 | 36,593,700
Complications:
Vigual impairment 1,607,800 bl-ﬁlSE.ﬂDD
Renal failure 20,250 26,700
Leg amputations 27,180 31,400
Annual deaths attributable to diabetes 109,520 135,900
Total annual cost (2010 dollars) $105.7 B8 516808
Annual medical costs 27438 $1181B
Annual nonmedical costs 23148 54998

& 2011 Institute for Alternative Futures ) www.altfutures.org




2014 data

HOW

DIABETES

AFFECTS OLDER ADULTS

1. Centers for Disease Control and Prevention: National diabetes statistics report: estimates of diabetes and its burden in the United
States A, GA: U.S. Department of Health and Human Services; 2014.

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
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DIABETES IS THE

LEADING CAUSE OF
DEATH IN THE US." 5

1 out of 4

people over the age of 65 has
diabetes.'

1. Centers for Disease Control and Prevention: National diabetes statistics report: estimates of diabetes and its burden in the United
States A, GA: LS. Department of Health and Human Services: 2014.
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M

2 out of 4

people over the age of 65 has
prediabetes.’

1. Centers for Disease Control and Prevention: National diabetes statistics report: estimates of diabetes and its burden in the United

States A, GA:; U.S. Department of Health and Human Services: 2014.

15
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HOW

DIABETES

AFFECTS OLDER ADULTS

Complications from diabetes:

Adults with diabetes are Diabetes is the 1in 5 people with
nearly 2 times more likely leading cause of diabetes has kidney
to die from heart non-traumatic lower disease and it's most
disease or stroke than limb amputations in common in older adults
adults without diabetes.’ the United States. over 70.2

1. Centers for Disease Control and Prevention: National diabetes statistics report: estimates of diabetes and its burden in the United
States A, GA: 1.5, Department of Health and Human Services; 2014.

3. Centers for Disease Control and Prevention (CDC). National Chronic Kidney Disease Fact Sheet: General Information and National
Estimates on Chronic Kidney Disease in the United States, 2014. Atlanta, GA: US Department of Health and Human Services,
Centers for Disease Control and Prevention: 2014.
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HOW

DIABETES

AFFECTS OLDER ADULTS

Older adults with diabetes:

Are 2 times more likely to develop dementia

1in5 has
than older adults without diabetes? vision problems?

—— - — L — e

2. Kirkman MS, Briscoe VJ, Clark N, et al. Diabetes in older adults. Diabetes Care. 2012;35(12):2650-64.

18



HOW

DIABETES

AFFECTS OLDER ADULTS

People with diabetes over 75 years are 2 times more

likely to visit the emergency room for low blood sugar
than the general population with diabetes.’

e B

2. Kirkman MS, Briscoe VJ, Clark N, et al. Diabetes in older adults. Diabetes Care. 2012;35(12):2650-64.

19



Hospital Admissions for
Medicare PWDs
age 65 and older

e 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.

e 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.



Persons aged 65-85+ with cognitive impairments

Figure 2-11.
Percentage of Population Aged 65 and Over With

Cognitive Impairments by Age, Race, and Hispanic
Origin: 2006

65 to 74 B 75 to 84 []185 and over
546
26.9

9.8
2.9

White Black Hispanic
. , o (of any race)
Source: Alzheimer's Association, 2010.
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Persons aged 65-85+ with functional impairments

Figure 2-14.

Functional Limitations in the Population Aged 65 and Over by Age: 2010
{In percent. For information on confidentiality protection, sampling error, nonsampling error, and definitions, see
WWW.CEHSUS.gov/acs/ www)

I 65 and over Es to 74 []75 to 84 [ &5 and over

726

With any Difficulty Difficulty Difficulty Difficulty Difficulty doing Difficulty walking/
disability hearing seaing remembering,/ dressing/ errands alone climbing stairs
— E— concentrating, bathing

making decisions

]
Source: U.S. Census Bureau, 2011a; American Community Survey, 2010, 1-year estimates.
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Neurocognitive
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Age-related
cognitive
decline

Cognitive and
Functional
Changes
Associated
With
DM
and
Aging

Age-related
functional
decline
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Age-related Geriatric Syndromes

functional
decline

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

Frailty Syndrome

Anorexia
Sarcopenia
Osteoporosis
Fatigue
Risk of Falls

Poor physical health



“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



The ADA goals for glycemic control do not specifi-
cally mention age. The recommendation for many adults is
an A1C <7%, but less stringent goals are recommended
for those with limited life expectancy, advanced diabetes
complications, or extensive comorbid conditions. "’

In collaboration with the ADA and other medical
organizations, the California HealthCare Foundation/
American Geriatrics Society panel published guidelines for
improving the care of older adults with diabetes in 2003.
A significant proportion of the recommendations concerns
geriatric syndromes. Highlights of diabetes-specific recom-
mendations include A1C targets of <7.0% in “relatively
healthy adults,” while for those who are frail or with life
expectancy less than 5 years, a less stringent target, such
as 8%, was considered appropriate. The guidelines also
suggested that the timeline of benefits was estimated to be
at least 8 years for glycemic control and 2-3 years for
blood pressure and lipid control.?

The U.S. Department of Veterans Affairs and the U.S.
Department of Defense (VA/DOD) diabetes guidelines
were updated in 2010. As with other guidelines, the VA/
DOD guidelines do not distinguish by age-group. They
highlight the frequency of comorbid conditions in patients
with diabetes and stratify glycemic goals based on comor-

1'\';:’:“"1? I"1|"It’:| ]';'FP Tl T e 1 I Pl"l'l"' lT]Ur‘Pm';r‘ U'l’\'ﬂ]ﬂ Fl"l?‘" =l P

EXTETSIVE TEVIEW OT TIe ZUIIEIIES 15 DEYOIT T SCOPe
of this report, but there are similar themes, which suggest
pursuing an individualized approach with a focus on clini-
cal and functional heterogeneity and comorbidities, and
weighing the expected time frame of benefit of interven-
tions against life expectancy.

WHAT ISSUES NEED TO BE CONSIDERED IN
INDIVIDUALIZING TREATMENT
RECOMMENDATIONS FOR OLDER ADULTS?

Comorbidities and Genatric Syndromes

Diabetes is associated with increased risk of multiple coex-
isting medical conditions in older adults. In addition to the
classic cardiovascular and microvascular diseases, a group
of conditions termed gegatric syndromes, described below,
also occur at higher frequency in older adults with diabe-
tes and may affect self-care abilities and health outcomes
including quality of life.”®

Cognitive Dysfunction

Alzheimer’s-type and multi-infarct dementia are approxi-

mately twice as likely to occur in those with diabetes com-
NN, L, NPPURPPTIS [ [ L VLI e e L. »
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10. Older Adults

Diabetes Care 2016;39(Suppl. 1):581-585 | DOI: 10.2337/dc16-5013

Recommendations

e Consider the assessment of medical, functional, mental, and social geriatric
domains for diabetes management in older adults to provide a framework to
determine targets and therapeutic approaches. E
Screening for geriatric syndromes may be appropriate in older adults experi-
encing limitations in their basic and instrumental activities of daily living, as
they may affect diabetes self-management. E

e Older adults (=65 years of age) with diabetes should be considered a high-
priority population for depression screening and treatment. B

e Hypoglycemia should be avoided in older adults with diabetes. It should be
screened for and managed by adjusting glycemic targets and pharmacological
interventions. B

¢ Older adults who are functional and cognitively intact and have significant life
expectancy may receive diabetes care with goals similar to those developed for
younger adults. E

¢ Glycemic goals for some older adults might reasonably be relaxed, using indi-
vidual criteria, but hyperglycemia leading to symptoms or risk of acute hyper-
glycemic complications should be avoided in all patients. E

American Diabetes Association

E = Expert consensus or clinical experience

28



NEUROCOGNITIVE FUNCTION

Older adults with diabetes are at higher
risk of cognitive decline and institution-
alization (4,5). The presentation of cog-
nitive impairment ranges from subtle
executive dysfunction to memory loss
and overt dementia. Diabetes increases
the incidence of all-cause dementia,
Alzheimer disease, and vascular demen-
tia when compared with rates in people
with normal glucose tolerance (6). The

Diabetes Care 2016;39(Suppl. 1):581-585 | DOI: 10.2337/dc16-5013
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The presence of cognitive impairment
can make it challenging for clinicians to
help their patients to reach individual-
ized glycemic, blood pressure, and lipid
targets. Cognitive dysfunction makes it
difficult for patients to perform complex
self-care tasks, such as glucose monitor-
ing and adjusting insulin doses. It also
hinders their ability to appropriately
maintain the timing and content of diet.
When clinicians are managing these
types of patients, it is critical to simplify
drug regimens and to involve caregivers
in all aspects of care.

Diabetes Care 2016;39(Suppl. 1):581-585 | DOI: 10.2337/dc16-5013

30
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The exact pathophysiology of cognitive dysfunction in

Neurocognitive

efects diabetes is not completely understood, but
Ayperglycomi it is likely that these play significant roles:

e hyperglycemia
e hypoglycemia
e vascular disease

* insulin resistance

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



http://www.ncbi.nlm.nih.gov/pubmed/?term=Kodl%20CT%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Seaquist%20ER%5Bauth%5D

Neurocognitive
effects
of diabetes;
Hypoglycemia
Hyperglycemia

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

Hyperglycemia-
Induced End Organ
Damage
“Microvascular Disease”

“Macrovascular
Disease”
Cerebrovascular
Accident

Insulin Resistance

Cognitive Dysfunction in
Diabetes Mellitus

Absence of ;
Hypoglycemia

C-Peptide

Absence of
Apotd Allele
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http://www.ncbi.nlm.nih.gov/pubmed/?term=Kodl%20CT%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Seaquist%20ER%5Bauth%5D

Table 1

Summary of cognitive domains that have been found to be negatively affected by type 1 diabetes mellitus

Neurocognitive Slowing of information processing™®

effects

. Pzychomotor efficiency®
of diabetes; ¥ g

Hypoglycemia Atftention*®
Hyperglycemia
Memeory
Learning

Problem solving

Motor speed

Vocabulary

General intelligence
Visuoconstruction™

Visual perception
Somatosensory examination
Motor strength

Mental flexibility™®

Executive function

Domains marked by asterisks have particularly strong supporting data.

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



http://www.ncbi.nlm.nih.gov/pubmed/?term=Kodl%20CT%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Seaquist%20ER%5Bauth%5D

Table 2

Summary of cognitive domains that have been found to be negatively affected by type 2 diabetes mellitus

Neurocognitive
effects
of diabetes;
Hypoglycemia
Hyperglycemia

Memory*®
Verbal memory
Visual retention
Working memory
Immediate recall
Delayed recall
Pzychomotor speed®
Executive fonction®
Processing speed
Complex motor function
Verbal fluency
Attention

Depression

Domains marked by asterisks have particularly strong supporting data.

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



http://www.ncbi.nlm.nih.gov/pubmed/?term=Kodl%20CT%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Seaquist%20ER%5Bauth%5D
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Age-related
cognitive
decline

Performance

Normal age-related cognitive decline
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Age-related
cognitive
decline

Z-Score

1.0

Normal age-related cognitive decline
A finer-grained look

-1.0

-1.5 -

——@—— Vocabulary Knowledge
w7 Reasoning

———&—— Spatial Visualization

——-—- Memory

— —& —  Speed

B

20 30 40 50 G0

Chronological Age

“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.



Age-related
cognitive
decline

Z-Score

Normal age-related cognitive decline
A finer-grained look

1.0

-1.0

-1.5 -

——@—— Vocabulary Knowledge
w7 Reasoning

———&—— Spatial Visualization

——-—- Memory

— —& —  Speed

et

20 30 40 50 G0

Chronological Age

“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.)

DSM tasks require
“fluid intelligence”

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



Age-related
cognitive
decline

Z-Score

1.0

Normal age-related cognitive decline
A finer-grained look

-1.0

-1.5 -

——@—— Vocabulary Knowledge
gz Reasoning I\ §
————— Spatial Visualization E\%
— ——-- Memory \
— —& —  Speed E

“Crystallized” intelligence [past learning]
e Breadth/depth of general knowledge
(e.g., language)
e Accrued over lifetime based on fluid
intelligence, education, interests
Growing gap — past learning is faulty guide to
current cognitive capacity

e

i

=~ “Fluid” intelligence [current ability to learn & reason]
e Aptnessin processing information (e.g., learning,
reasoning, abstract thinking, problem solving)

20 30 40 50 60 70 80 90
Chronological Age

* Includes executive function, working memory
e 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.



Age-related . - I
ge-re ate Example: Your patient is an elderly professor starting

cognitive

decline 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).



Age-related
cognitive
decline

Performance

Normal age-related cognitive decline

How important?

Cognitive ability a2 ability to learn & reason well a3 functional literacy
Cognitive ability ==) better DSM
Functional literacy ™= better adherence

Crystallized (Pragmatics)

» Basic
________________ amncem I I
......... Kie cultura
E;:mplcx: / ........... l// 1 Y KnOWIEdge
ot g \(G()
Learning & reasoning ability ... Age'
L o
| '\ -EQ 1 g - Basic
; information
\. |/ processing
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] T
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Age



Older adults have less functional literacy

% with very low functional literacy*

100

90 Most

80 have very
a 70 weak
°§D 60 learning
@ 50 skills
©
%5 40
X 30

20

10

0

Document

W 25-59 m60-69 m70-79 80 and older

Age

*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)



http://nces.ed.gov/pubs97/97576.pdf
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Typical literacy items, by difficulty level
National Adult Literacy Survey (NALS), 1993

Community dwelling

NALS % US adults peaking at Simulated everyday tasks

difficulty | this level: Prose scale
level

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 35 127 |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

L%te expiration date on driver’s license

Includes normal )
cognitive decline
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Typical literacy items, by difficulty level
National Adult Literacy Survey (NALS), 1993

NALS % US adults peaking at :
difficulty | this level: Prose scale SI mu |ated eve ryd ay tas kS
level
Age
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

____________
- ~
- ~

~ -
~~~~~~~~

__________
-~ S

~, 5
~~~~~~~

2 25 | 33 | 22 | 27 Determine difference in price between 2 show tickets

Locate intersection on street map

1 16 | 30 | 42 | 66 NOT reliable informants!

LULdLE TAPITALIUTIT Udlc UlT Urivetr S T1ILETISE
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Typical literacy items, by difficulty level
National Adult Literacy Survey (NALS), 1993

NALS % US adults peaking at :
difficulty | this level: Prose scale SI mu |ated eve ryday taSkS
level Age
g Daily self-maintenance in modern literate societies
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|, phlet to calculate SSI benefits
\ b The “simple between 2 types of employee benefits
\, \ i becomes
3 35 \27 \19 \ 6 | harder or " gallon from mileage record chart
N .| impossible to |xplaining error on credit card bill
\ \.\ \\ ! do

2 23‘\ 334 22 |97

\ \ LUCOUCUTC IIIL\-IJ\-\.—LIUll on Street map
N\ N \4 < Z

\ce in price between 2 show tickets

< e+

1 16 [¥30 2 \56 = Total bank deposit entry

= Locate expiration date on driver’s license
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Typical literacy items, by difficulty level
National Adult Literacy Survey (NALS), 1993

Simulated everyday tasks

b

complexity

Elements of “process
complexity”

number of features
to match

level of inference
abstractness of info

distracting info

NALS % US adults peaking at
difficulty | this level: Prose scale
level
Age B - . S -
16-59 60-69 70-79 80+
5 4 1 1 O | = Use calculator to determi
= Use table of information
4 20 | 8 5 1 | = Use eligibility pamphlet t
= Explain difference betwe
3 35 | 27 | 19 | 6 | = Calculate miles per gallon
= Write brief letter explaini
2 25 [ 33 | 22 | 27 | = Determine difference in
= Locate intersection on str|
1 16 | 30 | 42 | 66 | = Total bank deposit entry
= Locate expiration date on driver’s license
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Task difficulty level is not about readability,
but about “problem solving”




Burdens of diabetes for older adults

.
V.

Trends and prevalence of diabetes, by age
Age-related cognitive and functional decline
Declines that increase the burdens of DSM
DSM errors made by older adults

DSME/S that can lighten those burdens



Hospital Admissions for
Medicare PWDs
age 65 and older

Recall

e 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.

e 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 b¥ 11.7 percent.

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



Table 4. Number of Cases and Estimates of Precipitating Factors |dentified in ED Visits for IHEs (United States, 2007-2011°

Precipitating Factor No.

ED Visits for IHEs

Cases, Annual Mational
Estimate, % (95% Cl)

Ilustrative Cases”

Meal-related 952
misadventure

45.9(38.2-53.6)

Unintentionally took 132 22.1(17.2-26.9)
wrong insulin product
Unintentionally took 205 12.2 {9.2-15.2)

wrong dose/
confused units

Intentionally took 112 6.0 (4.4-7.6)
"additional” dose

Pump-related 38 1.5(0.7-2.2)
misadventure

Orther 211 13.4(10.4-16.4)

misadventure

= Unrastrained 19-year-old female driver hit tree and brick wall. Elood
glucose was 24. Took insulin 2 hours ago, but no time to eat. Diagnosis:
scalp abrasion, hypoglycemia.

= 75-year-old male is an insulin-dependent diabetic, had a syncopal episode
at home, found with blood glucose in the 20s by paramedics. EMS gave
patient an ampule of D50 [dextrose 50%] intravenously. Per wife, patient
has been having low blood glucose and it has been difficult to keep
elevated. She feels it is due to chemotherapy, possibly not eating enough.
Diagnosis: hypoglycemia.

= 51-year-old male, per spouse she injected patient with 50 units of
Novolog instead of 50 units of Lantus, blood glucose 33 at time of arrival.
Diagnosis: hypoglycemia.

= 57 -year-old male accidentally took wrong medication. Confused Humalog
insulin with Humulin insulin, blocd glucose 36. Diagnosis: hypoglycemia.

= Patient started new insulin regimen, 30-25 units of Lantus, 3-6 units
of Movolog; patient took 35 units of Novolog accidentally; blood glucose
40. Diagnosis: insulin overdose.

= 5.2 -year-old male given 40 wnits of regular insulin instead of 4,
finger-stick blood glucose 47. Diagnaosis: insulin overdose, hypoglycemia.

= §9-year-old male hypoglycemic—patient’s blood glucose was over 400;
took 12 units insulin in addition to his insulin pump; blood glucose dropped
t2 38; found unresponsive by wife. Diagnosis: insulin shock.

» 33.year-old female accidentally gave self bolus of 36 units regular insulin
while changing insulin pump. Diagnosis: overdose, accidental.

= 27 -year-old male is an insulin-dependent diabetic on insulin pump, had a
witnessed tonic-clonic seizure, EMS found blood glucose of 20. Patient
admitted that he had eaten dinner but his pump had run out so he gave
himsalf an injection and feals he may have overcompensated. Diagnosis:
hypoglycemia, seizure.

» 76-year-old male with syncopal episode after mowing lawn for 3 hours;
took usual insulin at noon rather than in the moming—passed out.
Diagnosis: hypoglycemic reaction.

IHE = Insulin-related
Hypoglycemia
And errors

b Case descriptions are based on verbatim excerpts as reported by medical
coders basad on review of ED'medical record narrativa (with spelling
corrected and abbreviations spelled cut).

= "Other misadventure” included insulin administration at the incorrect time or

Abbreviations: ED, emergency department; EMS, emergency medical services;

IHEs, insulin-related hypoghyoemia and errors.

4 Case counts and estimates are from the National Electronic Injury Surveillance
System-Cooperative Adversa Drug Event Surveillance project, Centars for

Disgase Comtrol and Praventicn. Percentages are of a total of 1829 cases

(20 346 estimated ED visits) for which a precipitating factor was documentad.

Refar to eTable 1 [Supplemant] for definitions of precipitating factors.

without regard to checking blood glucose levels; administraticn of “too much
insulin,” not further described; or medication armor with insulin, not otherwisa
specified.

Percantages may total more than 100%: because categories ara not mutuwally
exclusiva.

National Estimates of Insulin-Related Hypoglycemia

and Errors Leading to Emergency Department

Visits and Hospitalizations

Andrew |. 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 52
JAMA Intern Med. 2014;174(5):678-686



DSM factors identified in ED visits for hypoglycemic events

Table 4. Number of Cases and Estimates of Precipitating Factors Identified in ED Visits for IHEs (United States, 2007-2011)*

ED Visits for IHEs

Cases, Annual National
Precipitating Factor No. Estimate, % (95% CI)

Illustrative Cases”

Meal-related 952 45.9 (38.2-53.6)
misadventura

Unintentionally took 332 22.1(17.2-26.9)
wrong insulin product

Unintentionally took 205 12.2 (9.2-15.2)
wrong dose

confused units

Intentionally took 113 6.0 (4.4-76)
"additional” dose

Pump-related 38 1.5 {0.7-2.2)

misadventura

Other 211

) 13.4 (10.4-16.4)
misadventure

= Unrestrained 19-year-old female driver hit tree and brick wall. Blood
glucose was 24. Took insulin 2 hours ago, but no time to eat. Diagnosis:
scalp abrasion, hypoglycemia.

= 75-year-old male is an insulin-dependent diabetic, had a syncopal episode
at home, found with bleod glucose in the 20s by paramedics. EMS gave
patient an ampule of D50 [dextrose 50%] intravenously. Por wife, patient
has been having low blood glucose and it has been difficult to keep
elevated. She feels it is due to chemotherapy, possibly not eating enough.
Diagnosis: hypoglycemia.

= 51.year-old male, per spouse she injected patient with 50 units of
NovoLog instead of 50 units of Lantus, blood glucose 33 at time of arrival.
Diagnosis: hypoglycemia.

= 67 -year-old male accidentally took wrong medication. Confused Humalog
insulin with Humulin insulin, blood glucose 36. Diagnosis: hypoglycemia.

= Patient started new insulin regimen, 30-35 units of Lantus, 2-6 units

of Novolog; patient took 35 units of Novolog accidentally; blood glucose
40. Diagnosis: insulin owerdose.

= 6.2-year-old male given 40 units of regular insulin instead of 4,
finger-stick blood glucose 47. Diagnosis: insulin overdose, hypoglycemia.

= 59-year-old male hypoglycemic—patient's blood glucose was over 400;
took 12 units insulin in addition to his insulin pump; blood glucose dropped
t0 38; found unresponsive by wife. Diagnosis: insulin shock.

= 33-year-old female accidentally gave self bolus of 36 units regular insulin
while changing insulin pump. Diagnosis: overdose, accidental.

= 27-year-old male is an insulin-dependent diabetic on insulin pump, had a
witnessed tonic-clonic seizure, EMS found blood glucose of 20. Patient
admitted that he had eaten dinner but his pump had run out 5o he gave
himself an injection and feels he may have overcompensated. Diagnosis:
hypoglycemia, seizure.

= 76-year-old male with syncopal episode after mowing lawn for 2 hours;
ook usual insulin at noon ra than in the moming—passed out.
Diagnosis: hypoglycemic reaction.

Abbreviations: ED, emergency department; EMS, emergency medical services;

IHES, insulin-related hypoghycemia and errors.

* Case counts and estimates are from the Mational Electronic Injury Surveillance
System-Cooperative Adverse Drug Event Surveillance project, Centers for
Diseasa Control and Pravention. Percentages are of a total of 1829 cases

(20 346 estimated ED visits) for which a precipitating factor was documented.

Refar to eTable 1 [Supplemsant] for definitions of precipitating factors.
Percentages may total more than 100% because categories are not mutualky
exclusive.

b Case descriptions are based on verbatim excerpts as reported by medical
coders basad on review of ED medical record narrative (with spelling
corrected and abbreviations spelled out).

= "Other misadventure™ included insulin administration at the incormect time or
without regard to checking blood glucose lavels; administration of “too much
insulin.” not further described; or medication error with insulin. not otherwise
specified.

Meals-related misadventure
Unintentionally took wrong insulin product
Unintentionally tool wrong dose/confused
units

Pump-related misadventure

Other misadventure



Burdens of diabetes for older adults

1.
V.

Trends and prevalence of diabetes, by age
Age-related cognitive and functional decline
Declines that increase the burdens of DSM
DSM errors made by older adults

DSME/S that can lighten those burdens



Functional status Cognitive Ability

Memory loss
Dementia

Decreased processing speed
Unidentified cognitive deficits

Neuropathy
Comorbidities

Vision & hearing problems
Balance problems
Polypharmacy
Depression

DM supplies/Rx
Complexity of DSM tasks



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.

e Comorbidities: cardiovascular and macrovascular
disease

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

e Nutrition issues: risk for undernutrition; restrictive
eating patterns

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

e 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



The presence of cognitive impairment
can make it challenging for clinicians to
help their patients to reach individual-
ized glycemic, blood pressure, and lipid
targets. Cognitive dysfunction makes it
difficult for patients to perform complex
self-care tasks, such as glucose monitor-
ing and adjusting insulin doses. It also
hinders their ability to appropriately
maintain the timing and content of diet.
When clinicians are managing these
types of patients, it is critical to simplify
drug regimens and to involve caregivers
in all aspects of care.

Diabetes Care 2016;39(Suppl. 1):581-585 | DOI: 10.2337/dc16-5013
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Bloom’s Taxonomy of Learning Objectives
(2001 revision)

Bloom’s levels = continuum of cognitive complexity

lower order thinking skills

Table 1. The cognitive processes dimension — categories, cognitive processes (and alternative names)
higher order thinking skills

remember

understand

apply

analyze

evaluate

create

recognizing

recalling

(identifying)

(retriewving)

interpreting
(clarifying,
paraphrasing,
representing,
translating)

exemplifying
(illustrating,
instantiating)
classifying
(categorizing,
subsuming)
summearizing
(abstracting,
generalizing)
inferring

(concluding,
extrapolating,
interpolating,
predicting))
comparing
(contrasting,
mapping, matching)
explaining

{constructing
models)

axecuting
(carrying out)
implementing

differentiating
(dizcriminating,
distinguizhing,
focusing, selecting)

checking
(coordinating,
detecting,
monitoring, tes

Learning

objectives

Assessment of
learning

materials

Learning activities &

ing)

generating

(hypothesizing)

planning
(designing)

producing
(construct)

(Table 1 adapted from Anderson and Krathwaohl, 2001, pp. 67-68.)
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DSM

tasks differ in

complexity

Remember to
measure foods,

drinks & read labe&ls .
Remember to
take BGs & Rx<

Recall effects of
exercise on glyeose

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

© 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.

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.
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DSM

tasks differ in strategy—minimize

complexity

Instructional

unnecessary cognitive e her
measure foods,
Ioad drinks & read lapgls
i Remember to
e Teach essential DSM take BGs & Rx:
tasks first, one at a time Recall effects of
* Sequence instruction exercise on glucose
from simple to complex
ideas & skills Anticipate effect of
. exercise & foods on
* Adjust speed and blood glucose.

abstractness of

Instruction to Coordinate meds, diet,

accommodate and exercise.
T . Manage sick days.
individual’s learning
needs

* Never assume that ,
- s ” Determine when & why
something is “simple blood glucose is out of
or obvious control

e Confirm mastery before
moving on Monitor symptoms; assess

° Don’t squander whether action needed;

L. , . evaluate effectiveness of

individual’s cognitive actions

resources by teaching

non-essential skills and

content using too- eate daily and contingency
’

. ans that control blood
complex materials, etc. |icose

© 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.

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.



DSME must assure cognitive accessibility of

information & materials.

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



Case 1: Meal-related misadventure

Table 4. Number of Cases and Estimates of Precipitating Factors Identified in ED Visits for IHEs (United States, 2007-2011)°

ED Visits for [HEs

(ases, Annual National
Precipitating Factor No. Estimate, % (95% Cl) llustrative Cases”
Meal-related 852 45.9(38.2-53.6) v Unrestrained 19-year-old female driver hit tree and brick wall. Blood

glucose was 24. Took insulin 2 hours ago, but no time to eat. Diagnosis:

scalp abrasion, hypoglycemia.
¢ 75-year-old male is an insulin-dependent diabetic, had 2 syncopal episode

at home, found with blood glucose in the 20s by paramedics. EMS gave
/ patient an ampule of D50 [dextrose 50%] intravenously. Per wife, patient
has been having low blood glucose and it has been difficult to keep

elevated, She feels it is due to chemotherapy, possibly not eating enough.
Diagnosis: hypoglycemia.

misadventure

National Estimates of Insulin-Related Hypoglycemia
and Errors Leading to Emergency Department

Visits and Hospitalizations

Andrew |. 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
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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

How should hypoglycemia in
diabetes be defin and
reported? —ypoglycemia puts pa-
tients at risk tor mjury and death. Conse-
quently the worlegroup defines iatrogenic
hypoglyocemia in patients with diabetes as
all episodes of an abnormally low plasma
glucose concentration that expose the
individual to potential harm. A single
theshaold value for plasma gluooses conoen-
tmtion that defines hy poglyoemia in diabe-
tes cannot be assigned bocause glycemic
threshaolds for *-T'.-'mr!:-rn-ru-'i af hypoglycemia
(among other responses) shik o lowser
plasma glucoss concentrarions afer rocent
antecedent hypoglycemia (8-12) and to
higher plasma gluonse conomitrations in pa-
ticnits with poody controlled disbetes and
infrequent h‘.-'p-:'lE]".-‘-ZEm‘E. {13}
MNonetheless, an alert walue can be
defined that dra.w:q the anention of both
patients and m@regivers o the potendal
harm associated with hypoglyeemia. The
warlkgroup (1) sugpests that patients at
risk for hypoglycemia (i.c., those treated
with a sulfonylurea, E'|11'L1dc or insulind
should be alert to the possibility of dewel-
aping hypoglycemia at a self-monitored
plasma E'lucrlqe—-nr continuous glucose
monitoring  subcutaneous  glocose—
concentration of =70 megdL (=39
mmalfl}. This alert vahie is data driven
and pragmatic (14} Given the limited
acoumracy of the monitoring devioes, it ap-
proxmates the lower mit of the normal
postabsorptive plasma gluoose conomim-
tion {15}, the glreemic thresholds for acti-
vation of glucose  counter regulatory
systems in nondiabetic individuals (15),
and the upper limit of plasma ghicose Euﬂ
reported to reduce counterregulatory re-

IJL\.'!-_L'L"'L"'III.'\-;'LLHHL'III.IL_'f'I_#xl_'f\_ul.l.L'l. HLALIEH IR E S,
Consistent with past recommenda-
tions (1), the workgroup suggests the tol-
lowring dassihcation of hypoglyoemia in
diabertes:
1} Severe hypoghyoemia. Severs hypo-
Elycemia is an event requiring assistanos
of another person o agively administer
carbohydrates, glumgon, or ake other
corrective actions. Plasma glucose con-
centrations may not be available during
an event, but neurological recovery fol-
lomwring the return of plasma _E'Iu-._n-az Lo
normal is considered sufhdent evidence
that the event was induced by a low
plasma glucose concentration.
2} Documented symptomatic hypogly-
cemia. Docomented symptomatic hypo-
Elyocemia is an event during which typical
symptoms of hypoglyoemia are acocompa-
nied by a measured |_'.-]3:—Trn3. glucose con-
centration =70 mgfdl (=39 mmol/)L
31 Asympromatic hypoglhyoemia. Asymp-
tomatic hypoglyormia is an event not
accompanied by typical symptoms of hy-
poghcermia but with a measired plasma
ghicose conoentration = 70 mgidl (=39
mrnalLL
4) Probable sympiomatc hypoghoe-
mia. Probable symptomatic hypoglyeemia
is an event during which symptoms typical
of hypoglyoemia are not acoompamed by a
plasma ghioose determination bat that wwas
presumably cavsed by a plasma gluoose
conenraton = 70 mg/dL (=39 mmald).
5) Pseudo-hypoglyocemia. Fseudo-
hypoglycemia is an event during which
the person with disbetes reports any of
the typical symptoms aof hvpnglw_cm11
with a measured plasma glucose conoen-
tmtion =70 mefdl (=39 mmol/L) but ap-
praaching that level.



Case 1: Meal-related misadventure

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

Table 4. Number of Cases and Estimates of Precipitating Factors |dentified in ED Visits for IHEs (United States, 2007-2011)*

ED Visits for IHEs

Cases, Annual National
Precipitatinag Factor No. Estimate. % (95% Cl) llustrative Cases”
Unintentionally took 332 22.1(17.2-26.9) » 51-year-old male, per spouse she injected patient with 50 units of
wrong insulin product /V NowvoLog instead of 50 units of Lantus, blood glucose 33 at time of arrival.

Diagnosis: hypoglycemia.
ey * b7 -year-old male accidentally took wrong medication. Confused Humalog
insulin with Humulin insulin, blood glucose 36. Diagnosis: hypoglycemia.

National Estimates of Insulin-Related Hypoglycemia

and Errors Leading to Emergency Department

Visits and Hospitalizations

Andrew |. 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
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Case 2: Unintentionally took wrong insulin

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

Table 4. Number of Cases and Estimates of Precipitating Factors |dentified in ED Visits for IHEs (United States, 2007-2011)°

ED Visits for IHEs

Cases, Annual National
Precipitating Factor Ko. Estimate. % (95% CI} llustrative Cases” } } o
Unintentionally took 205 12.2(9.2-15.2) » Patient started new insulin regimen, 30-35 units of Lantus, 3-6 units
wrong dose/ /V of NovoLog; patient took 35 units of Novolog accidentally; blood glucose
confused units 40. Diagnosis: insulin overdose.
> + 1 37 -0ld male given 40 units of reqular insulin instead of 4,

finger-stick blood glucase 47. Diagnosis: insulin overdose, hypoglycemia.

National Estimates of Insulin-Related Hypoglycemia
and Errors Leading to Emergency Department

Visits and Hospitalizations
Andrew |. 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

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

Table 4. Number of Cases and Estimates of Precipitating Factors Identified in ED Visits for IHEs (United States, 2007-2011)°

ED Visits for IHEs

Cases, Annual Mational
Precipitatina Factor No. Estimate. % (95% CI) Illustrative Cases”

Intentionally took 113 0.0 (44-76] » §3-year-old male hypoqlycemic—patient's blood glucose was over 400;
"additional” dose took 12 units insulin in addition to is insulin pump; blood glucose dropped
to 38; found unresponsive by wife. Diagnasis: insulin shock.

National Estimates of Insulin-Related Hypoglycemia
and Errors Leading to Emergency Department

Visits and Hospitalizations
Andrew |. 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



III

Case 4: Unintentionally took “additional” dose

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

Table 4. Number of Cases and Estimates of Precipitating Factors |dentified in ED Visits for IHEs (United States, 2007-2011)*

ED Visits for IHEs

Cases, Annual National
Precipitatina Factor No. Estimate. % (95% CI) Illustrative Cases”

lther ] [14(104-164) o 6-year-0ld male with syncopal episode atter mowing (2w for 3 hours;
Misadentire -l to0k usLal insulin 3t noon rather than inthe moming~Dassed aut.
Diaqnasis: hypoatycemic reaction.

National Estimates of Insulin-Related Hypoglycemia
and Errors Leading to Emergency Department

Visits and Hospitalizations

Andrew |. 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
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Case 5: Insulin timing misadventure

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

Changing Doses Can Be Confusing

A woman with newly diagnosed type 2 diabetes mellitus and also on blood
pressure and anti-lipid medication was given prescriptions for: glucophage
500mg QD for one week, and then an increase to two 500mg tablets the second
week.

On her ppointment

education v prescribed tient
was instructed to continw her
medications. During 3 re

trestment regimen during wesk
after the initial prescript stient
reported having gastroint

effects

After guestioning the patient further and
diig d he medicsl sta
discow that s= taking two
EQDmg glucophage at bedtime just once
weskly

Following up th patients whaenever there is 3 change of medication aor dosage can help
ST Ing wp paTENLE Eneve 2re Is Chnange o i on Or dosage T3 i
prayvant medicstion smrors
preye =0l O 2Imors

D|apetes Disaster Averted series: _
IN CONTROL.COM http://www.diabetesincontrol.com/articles/practicum

MNews and Information for Medical Profess



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

Substituting

is more complex

than

adding or

subtracting something.



Case 6: Changing doses can be confusing

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

Changing Medications
At a recent support group meeting, a patient raised his hand and told me that e
had been prescribed both Lantus and Levemir, and was taking them both at
night.
d him that he would not have
sCrioed both since t"E;." vere ooth
g Insuims. AowWeYer the patient
h2 was started on 10 wnits of
nd then was ordersed 13 units of
and told to take them both.
After the support group mesting | called
ns phiysician s © fice and advised them
O the patient = medic3tion =eqimen. Thez
matical staff parso then told mes the
patients had dEen = tched rom Lantus
to Levemir dus to isswes with E;"t 3l M
I was assumad he undsrstodd that he
Wouild o :";E’:EI:E-':.";_E"LE The
doctors of fice IS VEry apprec ative o
'y report since the patient had Dssn
Dolmg this or 3 months with =ome lo
DEOO Sugars in the morn e
Lesson Learned
‘hen Changjing dregy regimens, make abso ute Y Sure the patient understands nat 1= Demng
dizcontinued, and what maedications are DEIng addsd 3as raep sceEment]{s

Diabetes Disaster Averted series:
http://www.diabetesincontrol.com/articles/practicum
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Case 7: Changing insulins—2 long-acting

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?



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:

Case 8

The Power and Dangers of Advertising

Recently a 69 year old man returned to see me after being started on a single
bedtime dose of Levemir via the Flex pen along with a long acting sulfonylurea.
He had received education about basal insulin action from the start. On return
his morning glucose was terrible but | noticed that the rest of the day his

ﬂII.ICEIE-E wWas near Qﬂﬂl. I EEQEI’I to wonder It his E-I.I"DI'IH'IIJTEE Was 'IH'{IITEIHQ

betier with the addimoon of basal insulin but was puzzled by the worsening
overnight rise. | was considering lowering the oral dose and increasing the

basal dosing to balance glucose control better when he volunteered a critical
piece of information nonchalantly....

He proudly announced that he had been
istening to NowvoMordisk commercials on
TW and realized that when you use the
Flex pen you need to eat a meal right
afterwards. Since he was getting his
nsulin at bedtimea, he decided he should

add a fourth meal to the day. This was
aococurring after his bedtime dose of
nsulin and AFTER his glucose check.

t was then ocbviocus he did not need a
basal rate increase but instruction in the
action of Levemir and the differemce to
the Movolog Flex pem action. If
adjustments had been made withouot
changing the dietary cause. this
ndividual may hawve needad a very high
basal dose to comtrol this pramdial
problem and could hawve experienced increased hypoglycemia during the day.

Lessom Learmed:

amy other sources of information through the media are now available and can be veary
confusing to a patient. Take time to re-evaluste a patient's understanding of their
medications at subsequent visits.

http://www.diabetesincontrol.com/articles/practicum
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Case 8: Power and dangers of advertising

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”

"Do Not Crush, Chew or Cut"

From the Institute for Safe Medication Practices (ISMP): When a patient is
prescribed a timed release medication such as Glucotrol XL or Glucophage
XR, clinicians need to ensure that the patients understand that they should not
crush, chew or cut these pills. The medications must be swallowed whole.

In one case an elderly patient was prescribed Glucotrol XL to treat elevated
blood sugars. This is a specially formulated medication that releases an entire
day's supply of the medication slowly over a 24-hour period. The pill was too
large for the woman to swallow, so she chewed it. She soon complained of
feeling dizzy, weak, listless, and lethargic. Chewing the drug caused it to be
released all at once, causing dangerously low blood glucose levels, which
could have been fatal....

In some cases pills are coated so the
medication won't be released in the
stomach where it may cause irritation. In
other cases, special coatings or other
properties slow the delivery of the
medication into the body so that the drug
is delivered over a period of time. This is
more convenient than having to take a
drug several times a day, but if these
pills are crushed or chewed, the way
they are supposed to work will be
destroyed and the medication may go
into the body too fast. If that happens,
then a large amount of the drug will be
released all at once, which could cause
side effects or serious harm.

Diabetes Disaster Averted series:
http://www.diabetesincontrol.com/articles/practicum
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Case 9: “Do not crush, chew or cut”

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

The Wrong "Sugar-Free"” Candy

At a recent diabetes education class | give for a local utility company, we went
over label reading. The discussion on sugar alcohols was very lively as patients
noticed the number of sugar-free foods that contain these products.

| explainaed th tle or no
zffect on rais S W M-
nEuim wsing p Ke FiDer
hew d = & from the

n o5

,.,.
T
]

i
]
11}
=
i1}

Howewer, one gentleman complained that
his 3 Loc= eI ass sl o =L T iy S il
3 ons he tried the prodect. |
found this odd and ot 1
= then pulled ocwt th tehy what was wrong. The
fellow had bought "fa = "fat free” candy had 8
carbs rather than the fe picked the candy up at
C store for free.” | am guite proud of
t= for fig
rmned
often loo wels thout giving up
hay liks pis 3 good ides. Ask them to
h= full n= = recommended though, and
heir spouses =ir distsry nesds

Diabetes Disaster Averted series:
http://www.diabetesincontrol.com/articles/practicum
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Case 10: Sugar-free candy

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?






Contact Info:



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