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e Why ?
« Who ??
e Cognitive Decline ~ Aging

e Cognitive Demands ~ DSM
o Critical vs Difficult

 Psychometrics and DSM
o (Case Studies

 Re-design DSME
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.......Patient complaints

L]
Gripe-o-meter
based on a 10-point scale, with 10 being most bothersome.
Urclear explanatior af prablem | ¥ |
Test results not communicated fast

Billing disputes hard to resolve

Hard te get quick appointment when sick
Rushed during office wisit
Too-early discharge from hospital
Issues discussed within earshot of other patients
Side effects not fully explained |
Long wait for doctor in exam or waiting room [ 1
Hard to reach doctor by phone or e-mail [
Dactar too quick te recommend tests |
Inconvenient office hours |
Doctor won't renew prescription without visit [NENEIEREGNEGENEEEEEE -]
Doctor takes nates an device, not looking at patient (I - ]
Must fill out many forms inwaiting room I |
Dactor discourages alternative treatments IR
L 1 1 1 L |

i) 2 4 [ B il

Source: The Consumer Reparts National Research Center. O fferences of 0.4 poirts or less are not meaningful,

JUNE 2013 ConsumEerREroRTS. OFg 11

L7\

THE POINT OF possiELE [IFAYAYD]=k k1

PHILADELPHIA, PA
Sy L

AADE1Z
ANNUAL MEETING & EXHIBITION AUGUST 7-10, 2013



Why
and

Who
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E CDC Diabetes - Data & Trends - Prevalence of Diabetes - Windon
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National Diabetes Fact Sheet, 2011

Diabetes affects 25.8 million people
SL37 O e N pOpaTa

+  Among LS. reskdents aged 65 years and alder, 10U9 millon, or 26.9%,
had dizbetes n 2010

+  About 715,000 peaple younger than 20 years had diabetes (type 1 ar
type ) in the United States In 2010

»  About 1.9 milllon peopie aged 20 years or gider were newsy
diagnased with diabetes In 2010 in the United States,

= In 2005-3008, based on fasting glucose of hemogiobin AlC levels,
Centors for Disgase Control and 5%, of U5, aduits aged 20 years o older nad prediabetes (50% af
Pravontion National diabatos fact adfults aged &5 years oralder). Appiying this parcentage o the entira

sheet national estimates and genaral ats i 1 11T |
infoemation on diabetes and prodisbatos s i £ Cid -

in thea Uinitad States, 2001, Atants, GA: 3dUIEs S0ad 20 yaars of alder with predisbetes
U 5. Departmant of Haalth and Human
Sanvices, Centars for Disease Control and = Diabetes Is the lzading caussa af Kidney fallure, nontraumatic iower-

Pravuntion, 2011. limb ampustaticns, and new Ccases af bilndness among adults In the
Uindted States:

= Dlabetes s 3 major cause of heart disease and stroie.

= Diabetes |s the seventh leading cawse of death In he Unltad S1ates.

AADET3 PHILADELPHIA, PA THE POINT OF PossIELE YD) = & 28 k|
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Diagnosed and undiagnosed diabetes among people aged 20 years
or older, United States, 2010

Group MNumber or percentage who have diabetes

25.6 million urmuhll people in this age group

Men 13.0 million or 11.8% of all men aged 20 years or older
MNon-Hispanic whites 15.7 million or 10.2% of all non-Hispanic whites aged 20 years or older

Sufficient data are not available to estimate the total prevalence of diabetes (diagnosed and undiagnosed)
fior other U.5. racial/ethnic mincrity populations. _)

L.

2

AADE13
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Diagnosed and undiagnosed diabetes

Estimated percentage of people aged 20 years or older with diagnosed and undiagnosed diabetes,
by age group, United 5tates, 2005-2008

26.9%

13.7%

3.7%

20-44 45-64 265

Age Group
Source: 2005-2008 National Health and Mutrition Examination Survey

AADE13
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New cases of diagnosed diabetes

Estimated number of new cases of diagnosed diabetes
among people aged 20 years or older, by age group, United States, 2010

About 1.9 million people aged 20 years or older were newly diagnosed with diabetes in 2010.

1,052,000

465,000
J 390,000
20-44 45-64 >65

Age Group
Source: 2007-2009 Naticnal Health Interview Survey estimates projected to the year 20010

AADE13
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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 *2[],1 15,000 | 31,954,000
Diagnosed diabetes * 7,501,000 | 12,551,300
Undiagnosed diabetes 25920600 | 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 | 2,435,000
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 do... -, wp 10578 51668.0B
Annual medical costs 574.3B $1181B
Annual nonmedical costs £314B 2459B
& 2011 Institute for Alternative Futures Page 1of 2 www.altfulures.ong
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Physical Health Cognitive Ability

Memory loss
Dementia
Decreased processing speed
Slower learning

Neuropathy
Vision & hearing problems
Balance problems
Polypharmacy

Complexity of DSM Tasks

Many, varied, changing
Constant learning & reasoning
“Means-to-ends” uncertain

g
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Age-related cognitive decline

Coystallized (Pragalics) » Basic
- Indelligence as It I
Culuwal cultura
oot : ..... S Knowledge
vig ) T N
é {Symbols, higures) . .%} (G C)
£ (A f Learning & reasoning ability—>"-..  Age
- " 80 g - Basic
g
information
processing
X M
-( (GF)
L} T
: ca. 25 ca. 70
Age
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Normal age-related cognitive changes*

1.0

“Crystallized” intelligence [past learning]

e Breadth/depth of general knowledge
(e.g., language)

e Accrued over lifetime based on fluid
intelligence, education, interests

Z-Score

3
—®—— Vocahulary Knowledge X ‘?ixi
-1.0 AN §

—— & —— Spatial Visualization X% “Fluid” intelligence [on-the-spot learning & reasoning]
SRR Memony % *  Aptnessin processing information (e.g., learning,
g L BReEd 4 reasoning, abstract thinking, problem solving)
; : ' ' ' ' ' ' e Reflects overall integrity of brain (speed,
20 30 40 50 60 70 80 30 connectedness, etc.)
Chronological Age

*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.

SR
ﬁﬁr
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Normal age-related cognitive changes

1.0

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

L (e.g., language)
{% e Accrued over lifetime based on fluid
N \% intelligence, education, interests
—&—— Vocabulary Knowledge x '?\.‘jixi
1 0 R Reasoning R §
o ———&—— Spatial Visualization 3'\; “Fluid” intelligence [on-the-spot learning & reasoning]
——>—- Memory % e Aptnessin processing information (e.g., learning,
g L BReEd 4 reasoning, abstract thinking, problem solving)
' - - ' ' ' ' ' e Reflects overall integrity of brain (speed,
20 30 40 30 60 70 80 90 connectedness, etc.)
Chronological Age
%% DSM tasks require
« el . ”
fluid intelligence
R

AAD@IKCE Figure 1 in Salthouse, T. A. QOOQ)P‘?ﬁFﬁBEEdﬁ&é&“ cognitive aging, J of Int Neuropsych Soc} 16, r754|7EJ'>Q_ Tl T
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Normal age-related cognitive changes

1.0

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

L (e.g., language)
{§ e Accrued over lifetime based on fluid
N \% intelligence, education, interests
oeaaTERTGHadG8 X :\-L & Growing gap.—. past Iear.ning is faulty guide to g;:’}
1 g Reasonlng 5\ § . current cognitive capacity
7| | —— = —— Spatial Visualization 3'\; “Fluid” intelligence [current ability to learn & reason]
—SoEE Memory % e Aptnessin processing information (e.g., learning,
g L BReEd 4 reasoning, abstract thinking, problem solving)
' ' ' ' ' ' ' ' e Reflects overall integrity of brain (speed,
20 30 40 50 60 70 80 90 connectedness, etc.)
Chronological Age

Source: Figure 1 in Salthouse, T. A. (2009). Selective review of cognitive aging, J of Int Neuropsych Soc, 16, 754-760.
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Your patient is an elderly professor starting
a new meter and/or insulin device

He may be literate
and express understanding (crystallized intelligence),
but that does not guarantee
he can perform

the new DSM task (fluid intelligence).

AADE13 s S S s s .
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What do teachers,
nurses,
nuclear plant operators
and

people with diabetes

have In common ?°?

AADET3
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Their “jobs”
have heavy cognitive burdens
that pile up.

Learn and recall relevant information

Reason and make judgments

Deal with unexpected situations

|dentify problem situations quickly

React swiftly when unexpected
problems occur

Apply common sense to solve problems

Learn new procedures quickly

Be alert & quick to understand things

<N X X X X X X X

*Job analysis by Arvey (1986)

* ﬂfl'l-." R : T s ..E,'__'u'
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he challenges in DM self-management

= Dijabetes self-management is inherently complex
=5 Relentless, evolving cognitive demands
=== Frequent cognitive overload

=== Non-compliance/non-adherence= High-risk errors

AADE
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Patient-centered operational DSM

Goal: Maintain blood glucose within normal limits

Learn about diabetes in general (At “entry’)
— Physiological process
— Interdependence of diet, exercise, meds
— Symptoms & corrective action
— Consequences of poor control

pply knowledge to own case (Daily, Hourly)
Implement appropriate regimen
— Continuously monitor physical signs
— Diagnose problems in timely manner
— Adjust food, exercise, meds in timely and appropriate manner

Coordinate with relevant parties (Frequently)
— Negotiate changes in activities with family, friends, job
— Enlist/capitalize on social support
— Communicate status and needs to practitioners

Update knowledge & adjust regimen (Occasionally)
— When other chronic conditions or disabilities develop
— When new treatments are ordered
— When life circumstances change

Conditions of work—24/7, no days off, no retirement

PHILADELPHIA, PA

ANMUAL MEETING E- EXHIBITION AUGUST 7-10, 2013
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CDEs recognize
the cognitive

burdens of DSM

and

Instruct to

reduce those

burdens

. war:uﬂrd? : ? ‘*.L...;. it A ; _T .,,;a_,mm i ; -' 'r____ ._L .J £ - i - ] :1:_-":-:-' .
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Improving the literacy level (readability)
of educational materials
does not guarantee
comprehension
and/or
compliance
because it does not reduce

cognitive demands.

B T, W% M TGN Sl T m y
i T e T P FEIRITE - RGN
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Readability doesn’t make a complex task easy |
To be or notto be, that is the question. Readability Statisics L9
Counts

Words 10

Characters 32

H HH Paragraphs 1

Ingredients of readability: ol .

ASW: Average syllables per word ersges

ASL: Average words per sentence — E

ords per Sentence I

Characters per Word 3.0

Readabiity

206.835 - (84.6 * ASW) - (1.015 * ASL) pste et o%

I Flesch Reading Fase 100.0

Flesch-Kincaid Grade Level .
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Typical literacy items, by difficulty level
National Adult Literacy Survey (NALS), 1993

Wi

:@_‘-Slt ‘Vc:jU“S Simulated everyday tasks
O s
scores) | atthis level
5 3% = Use calculator to determine cost of carpet for a room
w ~0% = Use table of information to compare 2 credit cards
4 15% = Use eligibility pamphlet to calculate SSI benefits
(325-375) 4% = Explain difference between 2 types of employee
benefits
3 31% = Calculate miles per gallon from mileage record chart
(275-325) 16% = Write brief letter explaining error on credit card bill
2 28% = Determine difference in price between 2 show tickets
(225-275) 33% = Locate intersection on street map
1 23% = Total bank deposit entry
’TM A47% = Locate expiration date on driver’s license

AADE13 PHILADELPHIA, PA B s e
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How to minimize errors in DSM

1. Target the most critical tasks

2. ldentify complexity (cognitive difficulty) of DSM
tasks

3. Deliver instruction based on both complexity of
tasks and abllity of person.

4. Use Integrated devices, “reminders,” telehealth,
apps (??)

AADET3 DTS
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Critical vs. Difficult

DSM tasks

: X
AADE13
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Survey of Diabetes Health Care Providers

Survey of Diabetes Health Care Providers
"ldentifying the most critical challenges in diabetes self-management”

A joint research project of the University of Delaware and the Delaware Division of Public Health
LD School of Education, Linda S, Gottfredson, PhD
UD Center for Disahilities Studies, Eileen Sparling, Ed
DPH Diabetes Prevention and Control Program, Kathy Stroh, MS, RD, CDE

This project's aim is to develop more effective diabetes self-management tools, especially for individuals who
also have an intellectual disability. The project's first step is to survey professionals like you who are in a
position to report diabetes patients' most difficult challenges in learning and performing essential tasks in
self-management.

Thank you for your participation. Please know that your name, answers and all other personal information will be
lkept confidential. Participation is completely voluntary. Data from all participants will be pooled before analysis
and reporting. Flease contact Eileen Sparling at sparlingi@udel edu or 202-831-8802 if vou have any gquestions.

Part | - Characteristics of tasks in diabetes self-management

cult for patients to learn and perform
not performed well. VWe are interested in

Definitions: Managing one's diabetes is a complex job. Mot only isit
wiell, but it can have dire consequences for their health and well-bei
twio characteristics of various tasks in diabetes self-managemen

perform this task as required?
rs) to learmn how to perform this task well?

® Criticality: How critical is it for patients (or their caretakers) to ac
& [ntellectual difficulty; How difficult is it for patients (or their car

This project's aim is to identify self-management tas at are both critical and difficult to learn in order to set

priorities in instruction.

Tasks are more critical to health

A

l'op prionity
for instruction Tasks are
more
difficult
1o leamn

FEE TR e =T o F i 5
L T R R | ;ﬁlﬂﬁ ﬂ’. vk b m
: p4a - g s S
FH : TR R : 'ﬁe%ﬂ"i%-&\ﬁ.-w“’
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« More complex tasks generate more cognitive errors
 Aging (more functional deficits) increases the risk of error
 Errors on critical tasks are more dangerous

« Highest risk of harm occurs at intersection of critical and difficult

Tasks are more critical to health

l'op priority
for instruction Tasks are
more
difficult
to leamn

g i Wl FFa TR ; i S| ; | i AT
Sb i O i858 AR e A,
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Rankings of task criticality and difficulty

How critical to health? | How hard to learn?
CORE TASKS IN DIABETES SELF-CARE Average rank by providers
(least=3, 1=most)
EAT HEALTHY DIET 3 2 1|3 2 1
Eat correct serving sizes P °

Identify foods with carbs
Eat on schedule

GET EXERCISE
Recognize signs when to stop
Exercise correct amount
Time exercise relative to food, meds

®
9

MONITOR BLOOD SUGAR
Recognize when sugar too high or low
Use correct testing technique
Monitor blood sugar on schedule

USE MEDICATION CORRECTLY
Take meds in correct amount and time
Identify meds that raise blood sugar
Respond correctly when dose delayed

SPOT & SOLVE PROBLEMS
Take correct action with sugar too low
Follow sick day rules
Plan for disruptions in routine

REDUCE RISKS
Call doctor if sugar persistently high
Inspect feet daily for sores
Schedule required eye & dental exams

ADAPT SELF OR SITUATION
Identify barriers to effective self-care
Identify stressors that raise blood sugar
Recognize signs of depression

[ ]
L ]

IF TAKING INSULIN
Time meals & exercise relative to insulin
Use correct technique when using insulin
Adjust units of insulin as needed

PHILADELPHIA, PA

AUGUST 7-10, 2013

“1" = ranked most
critical/difficult
of 3 core tasks

Tasks ranked within 8 categories

\




?? Do all staff
agree
about

task criticality

and

difficulty 2?27

AADE13
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Examples of

DSM errors

that may not
seem

“critical” or “difficult”

T e o el e L A ATA N
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Changing doses

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 return appointment, disbetes
education was prescribed and the patient
was instructed to continue on her other
medications. During a review of her
treatment regimen during the fourth week
after the initial prescription, the patient
reported having gastrointestinal side
effects.

After questioning the patient further and
digging 2 little deaper, the medical staff
discovered that she was taking two
500myg glucophage at bedtime just once
weskly.

Switching her schedule to one 500mg

tablet before breakfast and dinner cut

down on the side effects and improved

the blood glucose control by the time she
retumed for more education three weeks later

Lesson Learned:

Following up with patients whenever there is a change of medication or dosage can help
prevent medication emors.

| Marthy Mendez BN MEN. CCRC

T e o el i AT ANTTA N
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Changing insulins — 2 long-acting

Changing Medications

At a recent support group meeting, a patient raised his hand and told me that he
had been prescribed both Lantus and Levemir, and was taking them both at
night.

| advised him that he would not have
been prescribed both since they were both
long-acting insulins. However the patient
insisted he was started on 10 units of
Lantus and then was ordered 13 units of
Levemir and told to take them both.

After the support group mesting | called
his physician’s office and advised them
of the patient's medication regimen. The
medical staff person then told me the
patients had been switched from Lantus
to Levemir due to issues with weight, and
it was assumed he understood that he
would no longer be taking Lantus. The
doctor's of fice was very appreciative of
my report since the patient had been
deing this for 3 months with some low
blood sugars in the morning.

Lesson Learned

When changing drug regimens, make absolutely sure the patient understands what is being
discontinued, and what medications are being added as replacement(s).

Jeanine Hinman, RN, COE

Report Medication Errors to 15MP:

Diabetes in Control is partnered with the Institute for 3afe Medication Practices (I3MP) to
help ensure errors and near-miss events get reported and shared with millions of health care
practitioners. The 13MF is a Patient Safety Organization obligated by law to maintain the
anonymity of anyone involved, as well as omitting or changing contexfual details for that
nurnase Heln saws lives and neatent natienis and ealleznues by confidentialle renarfing

AADE13
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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.

| explained that these have little or no
effect on raising glucose levels in non-
insulin using patients and that, like fiber,
they could subtract this number from the
total carbs. The Pecan Delights

from Russell-Stover were quite popular
with only 1 net carb per 2 pieces of
candy.

During the next session | asked if they'd
tried any of the foods discussed the week
before. Most patients reported positive
results, and a couple -- who tested their
glucose after eating the candies - found
no increase in glucose levels.

Howewver, one gentleman complained that
his glicose increased over 100 mg/dl on
the 3 occasions he tried the product. |
found this odd and others in the class thought he was chesting.

He then pulled out the package and my patients saw immediately what was wrong. The
fellow had bought "fat free’ not "sugar free” -- 4 pieces of this "fat free” candy had B3
carbs rather than the 2 carbs he thought he was getting. His wife picked the candy up at
the grocery store for him, mistakenly thinking he wanted "fat free.” | am quite proud of
these patients for figuring cut the solution themselves.

Lesson Learned

Patients are often looking for ways to control their glucose levels without giving up
everything they like, so recommending products that can help is a good idea. Ask them to
write down the full name and description of specific products recommended though, and
alzo talk to their spouses and any other carsgivers sbout their distary needs.

Shani Dawis, ARNF, CLE

ANTIAITHENG

Report Medication Errors to ISHE:
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Insulin pen

Insulin Pen Delivery Failures

|just encountered the second patient in the past six months new to using pens
who was "taking" the insulin with the inner needle shield left on,

The first was an 82-year-old gentleman
who had started on 10 units of Lantus and
was calling in his weekly numbers. The
physician had been increasing the dose
over the phone. The patient was akso
coming to our Diabetes Education Center
for Medical Nutrition Therapy, and on one
visit he happened to mention to the
dietitian that his insulin was starting to
“leak” when he took it. The digtitian then
asked me to evaluate the situation and
determing the cause. On his next visit,
the patient demonstrated his technique
and | quickly discovered the emor. The
insulin everflow likety did not occur until
the dose increased past 20 units.

In the second instance, a B3-year-old

female in one of our diabetes education
classes asked what might be causing bleeding with her recent injections? There were two
other insulin users so | threw the question out to them. The first question they asked was,
was she re-using the pen needles? She stated she was. She also shared with the group that
she liked to inject in one particular abdominal site because it hurt less. | reviewed all of
the abdominal sites appropriate for injection excluding areas within one inch of the navel.
She had thought she had to take it within one inch of her navel. She also shared that she
had previous taken her injection with the "little cover” on the needle.

Lesson Learned:

« Always have your patients demonstrate how they use their pens. Ask them if they
are taking off both covers. Review esch insulin user's technigue, timing they take it
at any new encounter.

«+ The quality of the cutcome is directly related to the quality of the communication.
Confirm that the instructions are understood and properly implemented before
relzasing the patient.

T e o el e AT N A
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Grams vs. grams on label

Diabetes Disaster Averted #11: Label Literacy

| am a dietitian working as a diabetes educator. | often work with patients on
insulin, and teach insulin to carb ratios and correction factors....

Patients need to be able to read food
labels and know portion sze in order to
dose their mealtime insulin correctly. |
often get referred patients who have had
some education about food choices and
carbs and | help them determine these
raties.

| was reviewing a patient’s food logs and
insulin dose, and | questioned the amount
of carbohydrate he had stated for a
particular food item, 35 it seemed high. |
quickly found out the patient was actually
looking at the weight of the food item in
grams instead of looking at Total
Carbohydrates grams on the food label.
T The patient had emoneously calculated a
higher insulin dose based on weight grams
not cark grams. Luckily, he experienced no hypoglycemia.

Now | make sure to point out to patients the difference in serving weight and Total
Carbohydrates, and to use only the value next to Total Carbohydrates (adjusting for
serving size).

He has not been the only patient who gets confused by this.

Marilyn Baker M5, RO COE

Take home message:

In addition to looking at weight grams patients often use the % of daily allowance as the
amount of carbs they eat. And even the most experienced counter can make a big
mistake. |t is always good to remind your patients exactly what they should be looking for
on the label each time you see them.

Diabetes Disaster Averted #60: Helping Patients
Decipher Nutrition Labels

I had a patient who came in for instruction on carbohydrate counting in order to
dose his insulin based on his carbohydrate intake. | instructed him on the use of
food lists and food labels. When the patient returned for follow-up, his doses of
insulin did not correlate with the amount of carbohydrate in some of his foods....

| asked him where he got the amount of
carbohydrate in a particular food. It turns
out he was using the weight of the food in
grams listed at the top of the food label
(e.g., 58 grams), rather than the amount
listed next to Total Carbohydrates (24 g).
His blood sugars were still elevated, so
luckily he had not experienced any
hypoghycemia. We again reviewsed how to
read a food label, and the patient was
able to calculate the correct amount of
carbohydrate.

Lesson learned:

Never assume a pafient knows how fo
read a food label. Now | point out the
difference between the weight in grams
and the tofal carbs.

Marityn Baker, M5, RD, CDE

PHILADELPHIA, PA
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Patient-centered operational DSM

Learn about diabetes in general (At “entry’)

Physiological process

Interdependence of diet, exercise, meds
Symptoms & corrective action
Consequences of poor control

Apply knowledge to own case (Daily, Hourly)

Implement appropriate regimen
Continuously monitor physical signs

Diagnose problems in timely manner
Adjust food, exercise, meds in timely and appropriate manner

Coordinate with relevant parties (Frequently)

Negotiate changes in activities with family, friends, job
Enlist/capitalize on social support
Communicate status and needs to practitioners

Update knowledge & adjust regimen (Occasionally)

When other chronic conditions or disabilities develop
When new treatments are ordered
When life circumstances change

Conditions of work—24/7, no days off, no retirement

" AAD

"
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Insights on error from psychometrics

Science of accurately measuring differences in cognitive
performance (in training, education, jobs, etc.)

Studies error: kinds, number, sources, consequences, control
1. Device error (test accuracy)

Person error (cognitive mistakes)

Task demands (cognitive burden)

Compounding of device & person errors increases with age
Criticality of errors increases with age A

&~ Wb

Applies to diabetes self-management

e
AADE1T3 S e e
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Sample patient’s operational challenge

Goal: Maintain blood glucose within normal limits

! 4 days BG readings !

Hypoglycemia

P T T 4m L T LT a8 T e g - [ S N - 1" EL T
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AADE13 PHILADELFHIA, PA THE POINT OF POSSIBLE

ANNUAL MEETING & EXHIBITION AUGUST 7-10, 2013

i TR T R W T R _
RIS R s S SN POt e - T



Must prevent being knocked off course—or get
back on course

e
Hypoglycemia
Wi
-_.'..l.l- .
o S P
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e Preventing/minimizing excursions is cognitive process ‘
e 24/7 job for patient

158 r
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Physical health Cognitive ability

Memory loss
Dementia
Decreased processing speed

’ I Slower learning

Neuropathy
Vision & hearing problems
Balance problems
Polypharmacy

Complexity of DSM Tasks

Cognitive errors increase with age ‘

A —

s :.'.ijw“ EE" i ! I i 4
AADEIS PHILADELPHIA, PA THE POINT OF POSSIBLE
ANNUAL MEETING & EKHIBITIDH AUGUST 7-10, 2013 S S A

AADE13 46
T T TR 7 05 e ey FEE




Psychometrics and DSM

Device error (test accuracy)

Person error (cognitive mistakes)

Task demands (cognitive burden)
Compounding of device & person errors
Criticality of errors

A

. i X
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FDA standards for BG monitor accuracy

0 Current FDA standards

>95% of meter readings within 20% of lab reference value (within 15% for BG <75)

80 420
60 330 A
240 : :
40 150 | : :
20 86 A i i :
A : | '
0 i 4 : ! | Ref value (“true” value)
00 0 200 225 250 275 300 325 330
-0 suéﬁ\l 1\35 150 175 ? 5 25 TS 5 sli
1 1 1
100 ! I i
40 ~ : :
160 1
-60 20—V
.80 280

! ; PR\
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Sample results on BG meter accuracy

A Meter A vs. Reference B Meter B vs. Reference
60% mean blas=-2.1%% s mean bias= 3.9%%
p— 95045 LA= -17.7% to 13.5% 0% - 95% LA=-13.6% t021.5%
-40%
60% -60% . ; ; - . ;
0 100 200 300 400 500 GOO 0 100 200 300 400 500 600 All evaluated under
Qlyspesibieds G i controlled conditions
C Meter C vs. Reference D Meter D vs. Reference
60% - 60% )
mean bias= -2.5% bigs=-2.0%
o 959 LA=-24.5% t019.4% | SO E A Ay ok aaB Accuracy prOflles
. differ
e & T L L 20%
£ ol r%‘:'-;:\‘ £ o
) s 2 A
3. .. M =
) X Rl i, S T A—— 220% L
0% ° 40%
60% ; ; ' -60% : - ; : - '
0 100 200 300 400 500 60O 0 100 200 300 400 500 60O
Olympus AUG40 (mg/dL) Olympus AUG40 (mg/dL)
E Meter E vs. Reference F Meter F vs. Reference
60% & mean bias= -0.8% 60% mean bias= 0.9%
40% - 95% LA=-38.9% (037.3% prea : 950 LA=-252% to 27.0%
e
20% M.’A 20%
- -
£ s I
S 0% s LA 2
i s ° ©
20% e 0% -
B T R oy s —p e ce okt s
A% [ g 0%
¢
-60% . : : : : - -60% . s L : L ;
/'i‘c‘:u‘i;:"ggliters 0 100 200 300 400 500 600 0 100 200 300 400 500 ml
4 . Olympus AUG40 (mg/dL) OlympusAUGH0 (mg/dL)
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Under controlled But patients don’t live in
conditions controlled conditions

m 300
ACME Blood
Glucose Strips

Standard Accuracy Data

sk
Values within:
20% | 99%

15% | 91%

10% | 68%

5% | 43%

200

40°C

100

Measured glucose

0
0 3 6 9 12
Time (months)

Figure 4. Example of af hypothetical labelffor blood glucose strips that

would give meaningful dataZ#bout the accuracy of the system and
allow constmers to- compaghic value.of systems. Figure 7.|Effect of temperature on strip accuracy.|Glucose strips are
fragile and must ored for [imited time under specitfic conditions.
Shown here is thefeffect of storing strips at 40 “C (104" Fahrenheit) for
an extended j#

/

Source: pp. 905, 906 in Ginsberg, B. H. (2009). Factors affecting
blood glucose monitoring: Sources of errors in measurement.
Journal of Diabetes Science and Technology, 3(4), 903-913.
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Psychometrics and DSM

Device error (test accuracy)

Person error (cognitive mistakes)

Task demands (cognitive burden)
Compounding of device & person errors
Criticality of errors

A
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User errors can degrade BG readings

(effect electrochemical reactions in monitor)

Effect of hand contaminants on accuracy
500
%' 5% Solution
"E 25% Solution
400 i
: ..
=
o
200
g &
L]
100
s B
L]
Control w“nk Kaeri Lotion Ieory Soap

sokies (Chips Ahoy) raised

Figure 15. Sugary substances such as
only a minor effect and

glucose readings substantially. Lotions ha
soap had almost none.

Source: p. 910 in Ginsberg, B. H. (2009). Factors affecting
blood glucose monitoring: Sources of errors in measurement.
Journal of Diabetes Science and Technology, 3(4), 903-913
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300

200

40°C

100

Measured glucose

0
U 34 B8 ¥ 12
Time (months)

Figure 7. Effect of temperature on strip accuracy. Glucose strips are
fragile and must be stored for limited time under specific conditions.
Shown here is the effect of storing strips at 40 “C (104° Fahrenheit) for
an extended time.
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Factors that affect patient’s use of devices

The ability of a user to operate a medical device depends on his or her personal
characteristics, including:

Physical size, strength, and stanina,

Physical dextenty, flexibility, and coordination,

Sensory abilities (1.e., vision, hearmg, factile sensitivity),
Cognitive abilities, including memory,

Medical condition for which the device 1s being used,
Comorbadities (1.e., multiple conditions or diseases),
Literacy and language skills.

General health status.

Mental and emotional state,

Level of education and health literacy relative to the medical condition involved,
General knowledge of similar types of devices,
Enowledge of and experience with the particular device,
Ability to learn and adapt to a new device, and
Willingness and motivation to use a new device.

THESE same factors affect
B — the use of information

Usability Engin ng to Optimize
Medical D ce Design

Draft Guidance for Industry and

N, T R e . A AEAN
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: Huge glycemic excursions
Hypoglycemia > | II.."_
m L] L] - --l.l

f
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e Preventing/minimizing excursions is cognitive process
e Spotting hazards é is cognitive process
o 24/7 job for patient
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Psychometrics and DSM

Device error (test accuracy)

Person error (cognitive mistakes)

Task demands (cognitive burden)
Compounding of device & person errors
Criticality of errors

A
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Complexity invites error in using devices

0 AILUR
; R

Figure 1, Use-Belated Hazards. Device Failure Hazards, and Their Intersection.

Use-related hazards occur for one or more of the following reasons:

*  Device use requires physical, perceptual, or cognitive abilities that exceed the
abilifies of the user;

* The use environment affects operation of the device and this effect is not
recognized or understood by the user;

» The particular use environment impairs the user’s physical, perceptual, or
cognitive capabilities when using the device to an extent that negatively affects
the user’s interactions with the device;

+  Device use is inconsistent with user’s expectations or intuition about device
operation;

* Devices are used in ways that were not anticipated; or

* Devices are used in ways that were anficipated but inappropriate and for which
adequate controls were not applied.

Draft Guidance for Industry and

i COMPLEXITY ALSO INVITES ERRORIN

Applying Human Factors and
Usability Engineering to Optin‘lize

e e USING information

ot P
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Cognitive complexity
Invites error in using
device/information,
such as
meters, food labels,

Insulin, Rx

g
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Patient's interface with label—cognitively complex

Macaroni and Cheese

Nutrition Facts

Serving Size 1 cup (2284g)
Servings Per Containgr 2
|

Amount Per Serving

Calories 250 Calories from Fat 110
% Daily Value*®
Total Fat 12g 18%
Saturated Fat 3g 15%
Cholesterol 30mg 10%
Sodium 470mg 20%
Total Carbohydrate 31g 10%
Dietary Fiber Og 0%
Sugars 59
Protein 5g
ieesss=aes
Witamin A 4%
Witamin C 2%
Calacium 20%
Iran 4%

* Percent Daily Values are based on a 2 000 calorie dist
Yowr Chanly Valuss may be higher or lower depanding on
vour calorie neeads:

Calones 2,000 2,300
Totad Fat Less than AS5g 80g
Sat Fat Les=s than 209 250
Cholesterol Less than I00mg 300mg
Sodium Lesa than 2.400mg 2 400mg
Total Carbohy drate 300 375a
Crietary Fibar 25g 20g
i 1t RN FRET T ‘ s o Bt a1 raag : .
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Psychometrics and DSM

Device error (test accuracy)

Person error (cognitive mistakes)

Task demands (cognitive burden)
Compounding of device & person errors
Criticality of errors

A
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CORE TASKS IN DIABETES SELF-CARE

AT HEALTHY DIET

Eat correct serving sizes
Identify foods with carbs
Eat on schedule

GET EXERCISE
Recognize signs when to stop
Exercise correct amount
Time exercise relative to food, meds

MONITOR BLOOD SUGAR
| Recognize when sugar too high or low
Use correct testing technique
r Monitor blood sugar on schedule
USE MEDICATION CORRECTLY
Take meds in correct amount and time
Identify meds that raise blood sugar
Respond correctly when dose delayed
POT & SOLVE PROBLEMS
Take correct action with sugar too low
Follow sick day rules
Plan for disruptions in routine
REDUCE RISKS
Call doctor if sugar persistently high
Inspect feet daily for sores
Schedule required eye & dental exams
|ADAPT SELF OR SITUATION

Identify barriers to effective self-care
Identify stressors that raise blood sugar
Recognize signs of depression

TAKING INSULIN

Time meals & exercise relative to insulin
Use correct technique when using insulin
Adjust units of insulin as needed

AADE13 PHILADELFHIA, PA
ANNUAL MEETING & EXHIBITION AUGUST 7-10, 2013

interferences

Cognitive |
complexity |

Cognitive

(drains)

!

All increase cognitive load

Core tasks:
<~ Interdependence

<~ Multi-step

“If-then” decisions

Work conditions:
« Time pressure

» Distractions

e Unpredictability

e Interruptions

Must extinguish old habits

Coghiﬁ\(e

oVerl-oatI
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Intersecting hazards magnify (not just add to) BG error

Meter
accuracy

Contaminants on hands

AADET3
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SMBG error Wrong
Carb/label

calculation

?2??7? Insulin

AADE13
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Psychometrics and DSM

Device error (test accuracy)

Person error (cognitive mistakes)

Task demands (cognitive burden)
Compounding of device & person errors
Criticality of errors

A

. i X
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Critical Errors

And

Critical Incidents

. \
AADET3
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CORE TASKS IN DIABETES SELF-CARE

How critical to health? | How hard to learn?

Average rank by providers

(least=3, 1=most)

|JEAT HEALTHY DIET

Eat correct serving sizes

3 2

e 2 1

i ith carbs
Eat on schedule

Recognize signs when to stop
Exercise correct amount
Time exercise relative to food, meds

®

9

Survey reports of
“critical incidents”

|[MONITOR BLOOD SUGAR

Recognize when sugar too high or low
Use correct testing technique
Monitor blood sugar on schedule

L

alfalais '.

Respond correctly when dose delayed

Take meds in correct amount and time
L1e \ neag d d - & d

Took Rx on time:

* but delayed meal» hypoglycemia
e or ate only a salad

SPOT & SOLVE PROBLEMS

Take correct action with sugar too low
Follow sick day rules
Plan for disruptions in routine

® 5

|IREDUCE RISKS
Call doctor if sugar persistently high
Inspect feet daily for sores

Schedule required eye & dental exams =

ADAPT SELF OR SITUATION

Identify barriers to effective self-care

Recognize signs of depression

Identify stressors that raise blood sugar °

IF TAKING INSULIN

Adjust units of insulin as needed

Use correct technique when using insulin

Time meals & exercise relative to insulin °

AADE1Z
ANNUAL MEETING & EXHIBITION

PHILADELPHIA, PA
AUGUST 7-10, 2013

mso dklg_b%%al_:th- providers ._(MD: RN, RNP, RD, CDE, other)

Critical Error:

Did not understand causal

nexus:
food, Rx, blood sugar
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CORE TASKS IN DIABETES SELF-CARE

How critical to health? I How hard to learn?

Average rank by providers
(least=3, 1=most)

|IEAT HEALTHY DIET

Eat correct serving sizes
Identify foods with carbs
Eat on schedule

3 2 e 2 1

IGET EXERCISE

Recognize signs when to stop
Exercise correct amount

Time exercise relative to food, meds

[ 4

[ ]

|[MONITOR BLOOD SUGAR

Recognize when sugar too high or low
Use correct testing technique
Monitor blood sugar on schedule

JUSE MEDICATION CORRECTLY
Take meds in correct amount and time
Identify meds that raise blood sugar
Respond correctly when dose delayed

SPOT & SOLVE PROBLEMS

Sick, not eating/vomiting:

Take correct action with sugar too low
| Follow sick day rules ¢
an for disruptions in roufine

« noinsulin or B DKA

|REDUCE RISKS

Call doctor if sugar persistently high
Inspect feet daily for sores

Schedule required eye & dental exams

b took same dose risked hypo

ADAPT SELF OR SITUATION
Identify barriers to effective self-care
Identify stressors that raise blood sugar
Recognize signs of depression

Critical Error:
Did not shift rule when

IF TAKING INSULIN
Time meals & exercise relative to insulin
Use correct technique when using insulin
Adjust units of insulin as needed

conditions changed

; e |
AADE1Z
ANNUAL MEETING & EXHIBITION

PHILADELPHIA, PA THE Pt
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mﬁ) iqueal_th- providers (MD, RN, RNP, RD, CDE, other)
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CORE TASKS IN DIABETES SELF-CARE

How critical to health? | How hard to learn?

Average rank by providers
(least=3, 1=most)

EAT HEALTHY DIET 2 1z 2
Eat correct serving sizes | ® ®
e S

Eat on schedule

GET EXERCISE

F

Exercise correct amount €
Time exercise relative to food, meds

MONITOR BLOOD SUGAR

Recognize when sugar too high or low

Monitor blood sugar on schedule

Eating to prevent hypoglycemia,
not testing blood glucose, no
physical activity:

« chronic high sugar

Brain
damage

JUSE MEDICATION CORRECTLY
Take meds in correct amount and time
Identify meds that raise blood sugar
Respond correctly when dose delayed

SPOT & SOLVE PROBLEMS

Take correct action with sugar too low
Follow sick day rules
Plan for disruptions in routine

® 5

|IREDUCE RISKS

Call doctor if sugar persistently high
Inspect feet daily for sores

Schedule required eye & dental exams

ADAPT SELF OR SITUATION

Identify barriers to effective self-care
Identify stressors that raise blood sugar
Recognize signs of depression

IF TAKING INSULIN
Time meals & exercise relative to insulin
Use correct technique when using insulin
Adjust units of insulin as needed

X Y ".&“’1;

d .ﬁ‘; Ak

AADE1Z
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mso dklg_b%%al_:th- providers ._(MD: RN, RNP, RD, CDE, other)

Critical Error:

Could grasp only
one cause,

one effect,

one tactic at a time
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CORE TASKS IN DIABETES SELF-CARE

How critical to health? | How hard to learn?

Average rank by providers
(least=3, 1=most)

||EAT HEALTHY DIET

Eat correct serving sizes
Identify foods with carbs
Eat on schedule

2 e 2 1

IGET EXERCISE
Recognize signs when to stop
Exercise correct amount

[

ONITOR BLOOD SUGAR

Use correct testing technique
Monitor blood sugar on schedule

Recognize when sugar too high or low Q—ﬁ

Did not control diet

JUSE MEDICATION CORRECTLY
Take meds in correct amount and time
Identify meds that raise blood sugar
Respond correctly when dose delayed

SPOT & SOLVE PROBLEMS

Take correct action with sugar too low
Follow sick day rules
Plan for disruptions in routine

chronic high sugar

poor wound healing

Feared pain of treating
necrotic foot nearly lost foot

Call doctor if sugar persistently high
Inspect feet daily for sores
Schedule required eye & dental exams

ADAPT SELF OR SITUATION

Identify barriers to effective self-care
Identify stressors that raise blood sugar
Recognize signs of depression

IF TAKING INSULIN
Time meals & exercise relative to insulin
Use correct technique when using insulin
Adjust units of insulin as needed

X Y ".&“’1;

d .ﬁ‘; Ak
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Critical Error:

One goal

(avoid immediate pain)
One tactic

(avoid medical treatment)

AADE13
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Teaching to reduce
critical errors

In DSM
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Bloom’s Taxonomy of Learning Objectives

(2001 revision)

Bloom’s levels = continuum of cognitive complexity

Table 1. The cognitive processes dimension — categories, cognitive processes (and alternative names)

extrapolating,
interpolating,
predicting}

comparing L

(contrasting,

P

Patient <

assessment

DSME activities &
materials

mapping, matching)

explaining
(constructing
modelsy

lower order thinking skills higher order thinking skills
remember understand apply analyze evaluate create
recognizing interpreting executing differentiating checking generating
(identifying) (clarifying, (carrying out) (discriminating, (coordinating, (hypothesizing)
. paraphrasging, . ) distinguishing, detecting, .
recalling representing, implementing focusing, =electing) menitoring, testing) | Planning
(retrieving) translating) (designing)
exemplifying producing
(illustrating, Treatment goals (construct)
instantiating)
classifying
(categorizing,
subsuming})
summarizing
(abstracting, wae
generalizing) Cogmhve
inferring complexity
(concluding,

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

PHILADELPHIA, PA
AUGUST 7-10, 2013
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* |dentify
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
AADE13
ANNUAL MEETING & EXHIBITION P e THE POINT OF POSSIBLE AADE13 72

L rd i



Strategies in DSME

blood glucose.

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

Determine when & why

drinks & read labels
Remember to

take BGs & Rx.
Recall effects of
exercise on glucosg?

Anticipate effect of
exercise & foods on

measure foods,

blood glucose is out of
control

Monitor symptoms; assess
whether action needed;

evaluate effectiveness of

© Stroh, K., & Gottfredson, actions

L. S. Beyond health literacy:
Cognitive demands of diabetes
self-management. Presented at
the annual meeting of the America

Association of Diabetes Educators, Create daily and contingency

Indianapolis, August 2, 2012. plans that control blood

AADE1Z
ANNUAL MEETING & EXHIBITION Al
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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

L
| |llg'-.l

THE POINT OF POSSIB|

*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.



Bloom’s Taxonomy Is the basis
for effective DSME
with elderly patients,
because It focuses on

the complexity of the learning.

-
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Psychometrics and DSM

Device error (test accuracy)
Person error (cognitive mistakes)
. Task demands (cognitive burden)

Compounding of device/INFORMATION &
person errors

Criticality of errors

bR

o1

;ﬁz;.-é:; _
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Complexity invites error in using devices

0 AILUR
; R

Figure 1, Use-Belated Hazards. Device Failure Hazards, and Their Intersection.

Use-related hazards occur for one or more of the following reasons:

*  Device use requires physical, perceptual, or cognitive abilities that exceed the
abilifies of the user;

* The use environment affects operation of the device and this effect is not
recognized or understood by the user;

» The particular use environment impairs the user’s physical, perceptual, or
cognitive capabilities when using the device to an extent that negatively affects
the user’s interactions with the device;

+  Device use is inconsistent with user’s expectations or intuition about device
operation;

* Devices are used in ways that were not anticipated; or

* Devices are used in ways that were anficipated but inappropriate and for which
adequate controls were not applied.

Draft Guidance for Industry and

i COMPLEXITY ALSO INVITES ERRORIN

Applying Human Factors and
Usability Engineering to Optin‘lize

e e USING information

ot P

4 MW (it T Gl R e \..'.l-"'"J’N”mI"P s ?ﬁm il BN
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Changing doses can be confusing
Complexity of task/opportunity for error:

Changing Doses Can Be Confusing Patient must recognize that this is an
A woman with newly diagnosed type 2 diabetes mellitus and also on blood ad d |t|0 n tO the RX SCthUle.

pressure and anti-lipid medication was given prescriptions for: glucophage

500mg QD for one week, and then an increase to two 500ma tablets the second Inference was assumed.
— Patient had “literal thinking”.

ceeoe | DSME:
st Ht :'-'; Remember to clarify “Addition”
effects. Explicit instructions about

what to remember.
Do not assume that patient
can infer new Rx schedule.
Confirm instructions.

returned for more education three weeks later,

Source of error:
F:- owing up with patients whenever there 12 3 changs :-" medization or dosage can help Person error (Cognitlve miStakeS)
prevent medication emors. TaSk demands (Cognltlve burden

Martha Mendez, RN M3EN, CCRC

Lesson Learned:

"DIABETE Diabetes Disaster Averted series:

S
IN CONTROL.-COM : : - ’
News and Information for Wedical Professionals http://www.diabetesincontrol.com/articles/practicum

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

Changing insulins — 2 long-acting
Complexity of task/opportunity for error:

Changing Medications
Mo i v e s semions.© | Patient did not recognize that the change
i in Rx = subtract 1 RXx,
ey ves add different Rx.

Inference assumed.

DSME: Patient understands types of insulin.
Stop current insulin.
Start different insulin.
Assess hearing loss.

Do not assume that patient

Lesson Learned
can infer changed RXx.
Jeanine Hinman, AN, CDE
Report Medication Errors to 15MP: SO u rce Of erro r:
Vithhe Inttte for Safe ediatn Pacties 1SUP) Person error (cognitive mistakes)

Task demands (cognitive burden)

- :
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Substituting

IS more complex

than

adding or

subtracting something.

AADE13
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Insulin pen

Complexity of task/opportunity for error:

Insulin Pen Delivery Failures

| just encountered the second patient in the past six months new to using pens

who was "taking" the insulin with the inner needle shield left on. The device use is inconsistent with her
expectations or intuition about
device operation. (cf FDA list)

DSME: Assume that patient has preconceptions
about insulin device.
Deconstruct steps for using pen.
Demonstrate use.

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

AADETS PHILADELPHIA, PA THE POINT OF POSSIBLE A 13 80
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These tasks were low complexity.
Cognitive complexity was minimal.
But
tasks were difficult for these patients,
because their

cognitive abilities were declining.

jﬁ_ﬁ
AADE13 .
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Typical literacy items, by difficulty level
National Adult Literacy Survey (NALS), 1993

Wi

NALS | % US Simulated everyday tasks
difficulty | adults (age
level (& | 65+) peaking Naily . . - . .
scores) | atthis level
5 3% = Use calculator to determine cost of carpet for a room
(375-500) ~0% = Use table of information to compare 2 credit cards
4 15% = Use eligibility pamphlet to calculate SSI benefits
(325-375) 4% = Explain difference between 2 types of employee
benefits

3 31% = Calculate miles per gallon from mileage record chart
(275-325) 16% = Write brief letter explaining error on credit card bill

2 28% = Determine difference in price between 2 show tickets
(225-275) 33% = Locate intersection on street map

1 23% = Total bank deposit entry

-_'er? 47% = Locate expiration date on driver’s license

AADE13 PHILADELPHIA, PA B s e
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Sugar-free candy

Complexity of task/opportunity for error:

Caregiver (wife) did not recognize the
The Wrong "Sugar-Free" Candy 9 . ( ) 9
| | | _ difference between sugar free & fat free.
At a recent diabetes education class | give for a local utility company, we went . . . . .
over Iabel reading. The discussion on sugar alcohols was very Iively as patients Patient did not examine label or did not recognize error.
noticed the number of sugar-free foods that contain these products. “ . "
Error was “contagious”.

from Russe Siovsree e e DSME: Deconstruct label.

Recognize that label is complex.
: e Review “Sugar-free” vs “Fat-free”.

Include family in DSME.

Adverdszment

ned tha Source of error:
Person error (cognitive mistakes)
Task demands (cognitive burden)
Compounding of device/information
& person errors

Lesson Learned
Patients are often looking for ways to contral their glucose levels without giving up

slzo talk to their 2
Shani Dawis, ARN

Report Medication Errors to ISHP:

£ o o ¥ I e . B
xﬁ‘f& R
AADE13 o o _
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Grams vs. grams on label

Diabetes Disaster Averted #11: Label Literacy

| am a dietitian working as a diabetes educator. | often work with patients on
insulin, and teach insulin to carb ratios and correction factors....

Patients need to be able to read food
labels and know portion sze in order to
dose their mealtime insulin correctly. |
often get referred patients who have had
some education about food choices and
carbs and | help them determine these
raties.

| was reviewing a patient’s food logs and
insulin dose, and | questioned the amount
of carbohydrate he had stated for a
particular food item, 35 it seemed high. |
quickly found out the patient was actually
looking at thegaightaf the food item in
grams instead of looking at Total
Carbohydrates grams on the food label.
T The patient had emoneously calculated a
higher insulin dose based on weight grams
not cark grams. Luckily, he experienced no hypoglycemia.

Now | make sure to point out to patients the difference in serving weight and Total
Carbohydrates, and to use only the value next to Total Carbohydrates (adjusting for
serving size).

He has not been the only patient who gets confused by this.

Marilyn Baker M5, RO COE

Take home message:

In addition to looking at weight grams patients often use the % of daily allowance as the
amount of carbs they eat. And even the most experienced counter can make a big
mistake. |t is always good to remind your patients exactly what they should be looking for
on the label each time you see them.

Diabetes Disaster Averted #60: Helping Patients

Decipher Nutrition Labels

I had a patient who came in for instruction on carbohydrate counting in order to
dose his insulin based on his carbohydrate intake. | instructed him on the use of
food lists and food labels. When the patient returned for follow-up, his doses of
insulin did not correlate with the amount of carbohydrate in some of his foods....

Marityn Baker, M5, RD, CDE

| asked him where he got the amount of
carbohydrate in a particular food. It turns
out he was using the weight of the food i
grams listed at the top of the food label
(e.g., 58 grams), rather than the amount
listed next to Total Carbohydrates (24 g),
His blood sugars were still elevated, so
luckily he had not experienced any
hypoghycemia. We again reviewsed how to
read a food label, and the patient was
able to calculate the correct amount of
carbohydrate.

Lesson learned:

Never assume a pafient knows how fo
read a food label. Now | point out the
difference between the weight in grams
and the tofal carbs.

A T i e
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Grams vs. grams on label

Complexity of task/opportunity for error:

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

DSME: ldentify correct location for CHO grams.
Differentiate weight in grams vs Total CHO.

Locate total CHO.

Do not assume that patient understands label !

Source of error:
Person error (cognitive mistakes)

Task demands (cognitive burden)
Compounding of device/information
& person errors.

S,
AADE13 PHILADELFHIA, PA
ANMUAL MEETING & EXHIBITION AUGUST 7-10, 2013
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Patient's interface with label—cognitively complex

Macaroni and Cheese

Nutrition Facts
Serving Size 1 cup (2280
Servings Per Container® W\
Label ambiguities Amcimt Per Suyv g
Calories 250 Calories from Mg 110
; ; % Daily Valog®
Invite Total Fat 12g 187
Saturated Fat 3g 15%
consequences/additional Chulesteml 30mg 10%
Total Carbohydrate 310 S 10%
errors, Dietary Fiber Og N '
Sugars 59
e.g. inaccurate Protein 5g
HEEESSE T
Vitamin A 40
measuring, Vitamin C !
Calolum 20%
Iran 4%
RX dOSG, * Percent Daily Values are based on a 200 calornie dist
Yowr Chanly Valuss may be higher or | ger depanding on
Your calorie nesds:
; : Calor 2,000 2,500
interpretation of BGs. o e 555 S
Sat Fat Less #f8n 209 250
Cholesterol L egihan I00mg 300mg
Sodium Feo then 2.400mg 2 400mg
Total Carbohydrate 3000 3700
Crietary Fibar 25g 20g
T T BT A A A
AADE13 i .
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X

NUtrition FaCtS Serv. Size: 1331100 oz (38g), Servings: 36,

Amount Per Serving: Calories 170, Fat Cal. 80, Total Fat 9g (13%DV), Sat. Fat 3g
(15%DV), Trans Fat 0g, Cholest. 15mg (5%DV), Sodium 135mg (6%DV),
Total carb. 219 (7%DV), Fiber 1g (3%DV), Sugars 129, Protein 3g, Vitamin A

(0%DV), Vitamin C (0%DV), Calcium (0%DV), Iron (6%DV). Percent Daily Values
(DV) are based on a 2,000 calorie diet.

www.dough-te-ge.com/Ingredients and Mutritional.htm

Opportunities for error:
Format = confusing display of information.
No clear distinction between items.

AADET3
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Opportunities for error:
Irrelevant information.

T e T S 1 ‘m
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Supplement Facts
g 5 mg Sewiﬁsmz 2Tablespoons [Wﬂ] SaMnisPercma"rer: Kl
Amount Per Serving % DV
BAL[]HIES SAT FAT © SODIUM | SUGARS | poTAsSiUM O ML A—
Polyunsaturated Fat 35¢ "
DD kLI e
Omega-6 Fatty Acids 0.769 "
Omega-9 Fatty Acids 0259 "
Total Carbohydrate 45¢g 1.8%
Dietary Fiber 414g 17%
Soluble Fiber 0429 "
Insoluble Fiber 37g "
Sugars 0g 5.7%
P Protein 2.54
Opportunities for error: o g—ggﬁ‘g i
. . iboflavin 02mg 1.8
Confusion between 2 locations for i ung
nutrition information. n_ sy _54%
agnesium 46 mg 11%
Selenium <0.01mg
Copper 02mg 10%
Percent Daily Values are based on a 2,000 calorie diel.
**Daily Value not established.

Ingredients: Salvia Hispanica seed, hul

Suggested Use: 12 - 60 grams per day (2 - 8 tablespoons). Purisalv can be
consumed in whole or ground form, or be lopically added or mixed into any
food or recipe. Purisalvs neutral flavor and nutrient-rich qualities will enhanct

tha ruitritianal ushis Af var faundts masle withait shanaing tha taels
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Better, but........

Macaroni and Cheese

Nutrition Facts
Serving S5ize 1 cup (2 1
Searvings Per Contai N
Amount Per Serving CO n S
Calories 250 Calories from Mg 110 .
* Lots of irrelevant
% Daily Valig® . f
Pros: Total Fat 12g 189 Into
T Saturated Fat 3g 15%

« Fewer items Cholesterol 30mg 10%

» Single vertical list ek - il -

e Maior headinas [ Total Carbohydrate 114 -‘—_"ﬁ * _Seemmgly .

J g = Dietary Fiber 0g ‘ vy inconsistent info
stand out Sugars 5g

Protein 5g
D RE]
Vitarmin A FLTA
itamin C 2%
Calolum 20%
Iron

" Percent Daity Values are based on a 2 000 calorieiet
Yowr Daily Waluss may be higher or lower dependiglp on
your calorie neeads:

Calores 2,000 =200
Total Fat Less than B5g B0
Sat Fat Less than 20g 259
Cholesterol Les=s than 2J00mg 300mg
e — Sodum Lesa than 2. 400md 2. 400mg — § §
I | 7orei carconyarate Mg 3750 ST S PN
igtary Fiber g a
AADE1Z PHIL
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Nutrition Facts

Serving Size 1 ox. (28g/About 21 pieces)
Servings Par Container About 2

Avmount Per Soerving
Calories 170

Calarias from Fat 110
—
2e Dally Waluo™

Total Fat 11g 1 7%
Salurated Fat 1.5g 8%
Trans Fat 04q

Cholesterol Omg 0%

| Sodium 250mg 1 0%

| Total Carbohydrate 14g 5%
Dietary Fiber loss than 19 2%
Sugars 04

Protein 2g
|

Witarmin A 2% - Vitamin G 0%
Calcium 0% - Iron 49
"u"ltarni-n E 6% - Thiamin 4%
Riboflavin 2% - Miacin 494
WVitamin Bs 2% . FhﬂfphﬂTUE 296

* Parcent Daihy Valees are basoed on o 2000 calerie
diet. Your daily valuas rmay ba higher or lowor
depanding e your salorke neadsa:

Calosies: 2,000 2500

Total Faot Loas than BS54 B0

Sal Fat Lesas than 209 254
Chodestano] Less than 300mg B0Dmg
Sodium Logs than 2400mg  2,400mg
Tolal Carbohnedrala S00g SETSY

MHetary Fiber 25 309
Calorins per gram: i
Fat 9 - Carbodnadrate 4 - FPegtasn

e

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

Location of relevant
CHO gms

Carb vs non-carb ??
Sequence of label

Total CHOs = imp;
“Sugars” not = Total CHOs
\Volume vs wt

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

Distractors
CHOs vs Fiber vs Fat

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

Plan a meal or snack

AADE1Z
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Food label revision...

Macaroni and Cheese

Nutrltton Facts

Serving Size 1 cup

Servings Per C ar
. |

Amount Per Serving

Total Carbohydrate 31g

e

hle%aw Fiber Og
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DSME must include
cognitive accessibility of
Information & materials.

Even if the DSM “job” did not get more
complex,

cognitive decline makes it more difficult.

4 ‘gm : ‘ ; ._ ; s e 54'{?5'-??&' B i O : 1
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CDEs recognize
the cognitive

burdens of DSM,
especially in the elderly

and

Instruct to

reduce those

burdens

T AU (R . 547 1 A Wisi oo T g
AADE13 5 :
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Thank you.

kathy.stroh@state.de.us

gottfred@udel.edu

i N
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