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SMBG - from patient’s perspective
Call 911 or doctor ?

Caregiver
Expertise

“Patients must know when and why they should test,
understand what BG data mean,
and be able to make good use of SMBG data,
otherwise SMBG is of minimal value. “

Collaborators
Conference venue
Meter
Accuracy

American Association
of Clinical Endocrinologists (AACE)
American College of Endocrinology (ACE)
2016 Outpatient Glucose Monitoring Consensus Statement
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U.S. population is getting older…..

U.S. population is getting older, and older
American Adults Ages 20 and Over
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Source of data: U.S Bureau of Census population estimates in 1900-1990 (1900: V2,Pt2,T.XVI; 1910: V1,Ch4,T19; 1920: V2,Ch3,T1; 1930: V2,Ch10,T3; 1940: V2,Pt1,Ch2,T3; 1950: V2,Pt1,Ch3,T37; 1960: V1,Pt1,Ch4,T45;
1970: T49; 1980: T43; 1990: T13; all available at http://www.census.gov/prod/www/decennial.html) and 2000-2010 (Table 2, http://www.census.gov/prod/cen2010/briefs/c2010br3.pdf). U.S. Bureau of Census
population projections for 2020-2050 (for % <20 yrs, Table 1-1, https://www.census.gov/content/dam/Census/library/publications/2014/demo/p23-212.pdf; for absolute numbers of older adults in total population,
Table A-1, https://www.census.gov/prod/2014pubs/p25-1140.pdf).
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Source: Figure 1-1 in West, L. A., Cole, S., Goodkind, D., & He, W. (2014). 65+ in the United States: 2010. Special Studies. Current Population
Reports. Report 23-212. Washington, DC: U.S. Census Bureau. Retrieved from
https://www.census.gov/content/dam/Census/library/publications/2014/demo/p23-212.pdf

8

……..and older

Source: Figure 1-3 in West, L. A., Cole, S., Goodkind, D., & He, W. (2014). 65+ in the United States: 2010. Special Studies. Current Population Reports.
Report 23-212. Washington, DC: U.S. Census Bureau. Retrieved from
https://www.census.gov/content/dam/Census/library/publications/2014/demo/p23-212.pdf
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Kaiser Family Foundation. 10 Essential Facts About Medicare’s Financial Outlook . Feb 02, 2017
http://kff.org/medicare/issue-brief/10-essential-facts-about-medicares-financial-outlook/?utm_campaign=KFF-2017-February-Medicare-Financial-Outlook-For-Future&utm_source=hs_email&utmmedium=email&utm_
content=41874262&_hsenc=p2ANqtz--7MHH6CKPwzRhV7bPUqoYSF_W6_3Jreh5RXWKNhGlhigd_lcGXf8CWGwsy8EORm7XdMZ2AMCe_FrPoM1RdcPKKS0tNVVAxZUHa6eTyT5_h7T-5y88&_hsmi=41874262

CDC

https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf

https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
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Forecast for seniors 2010-2025:
50% increase in diabetes prevalence and costs

Source: Institute for Alternative Futures, 2011. www.altfutures.org
13

% of persons aged 65 and over with functional impairments, 2010
(self-reported)

Source: West et al. (2014). 65+ in the United States: 2010. Special Studies. Current Population Reports. Report 23-212. Washington, DC: U.S.
Census Bureau. Retrieved from https://www.census.gov/content/dam/Census/library/publications/2014/demo/p23-212.pdf
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Normal and abnormal functional declines with age
affect the capacity for diabetes self-management (DSM)
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Neuropsychological studies consistently report
modest cognitive decrements in patients with T2DM,
even in people without dementia.

Sensory
•
•
•
•
•

Touch
Taste
Sight
Hearing
Balance

….This is reflected in worse performance on measures of :
Motor
•
•
•
•
•
•

Swallowing
Chewing
Manual dexterity
Coordination
Mobility
Strength

verbal memory
information processing speed

Cognitive
•
•
•

Memory
Fluid intelligence
(executive function)
Functional literacy

attention
executive functioning.
17

Exalto, L.G., et al. An Update on type 2 diabetes, vascular dementia and Alzheimer’s Disease.
Experimental Gerontology 47(2012)858-864.
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Common comorbidities associated with diabetes:
•

Autoimmune Diseases (T1D)

•

Obstructive Sleep Apnea

•

Cancer

•

Periodontal Disease

•

Cognitive Impairment Dementia

•

Psychosocial Disorders

•

Fatty Liver Disease

•

Fractures

•

Hearing Impairment

•

HIV

•

Low Testosterone (Men)

ADA Standards
of Medical
Care
in Diabetes
2017 Care in Diabetes. Comprehensive Medical
American
Diabetes
Association
Standards
of Medical
Key Recommendations
Evaluation
and Assessment of Comorbidities. Diabetes Care 2017; 40 (Suppl. 1): S25-S32

Recommendations: Older Adults (5)
• Screening for geriatric syndromes may be appropriate in older adults with
limitations in basic and instrumental activities of daily living. C
• Older adults with DM should be considered a high-priority population for
depression screening and treatment. B
• Annual screening for early detection of mild cognitive impairment or
dementia is indicated for adults 65 years of age or older. B

Diabetes and cognitive impairment

Source: Takahiko Kawamura, T., Umemura, T., & Hotta, N. (2012). Cognitive impairment in diabetic patients:
Can diabetic control prevent cognitive decline? Journal of Diabetes Investigation, 3(5), 413-423.

20

Recommendations: Psychosocial Care (2)
• Providers should consider assessment for symptoms of diabetes
distress, depression, anxiety, disordered eating, and cognitive
capacities using patient-appropriate standardized and validated tools
at the initial visit, at periodic intervals, and when there is a change in
disease, treatment, or life circumstance. B
• Consider screening older adults (aged ≥65 years) with diabetes for
cognitive impairment and depression. B

ADA Standards of Medical Care in Diabetes 2017
ADA Standards
of Medical
Care
in Diabetes
2017 Care in Diabetes.
American
Diabetes
Association
Standards
of Medical
Key Recommendations
Older
adults. Diabetes Care 2017; 40 (Suppl. 1): S99-S104

Recommendation: Cognitive Dysfunction
In people with cognitive impairment/dementia, intensive glucose
control cannot be expected to remediate deficits.
Treatment should be tailored to avoid significant hypoglycemia. B

Key Recommendations
American
Diabetes Association Standards of Medical Care in Diabetes.
Lifestyle Management. Diabetes Care 2017; 40 (Suppl. 1): S33-43

Recommendations: Older Adults (2)
• Glycemic goals for some older adults might be relaxed but hyperglycemia
leading to symptoms or risk of acute hyperglycemic complications should
be avoided in all patients. C
• Hypoglycemia should be avoided in older adults with diabetes. It should
be screened for and managed by adjusting glycemic targets and
pharmacologic interventions. B

ADA Standards of Medical Care in Diabetes 2017
Key Recommendations
American
Diabetes Association Standards of Medical Care in Diabetes. Comprehensive Medical
Evaluation and Assessment of Comorbidities. Diabetes Care 2017; 40 (Suppl. 1): S25-S32

ADA Standards
of Medical
Care
in Diabetes
2017 Care in Diabetes.
American
Diabetes
Association
Standards
of Medical
Key Recommendations
Older
adults. Diabetes Care 2017; 40 (Suppl. 1): S99-S104
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Recommendations: Hypoglycemia (2)

An analysis of nearly
34 million Medicare Fee-For-Service beneficiaries,

• Insulin-treated patients with hypoglycemia unawareness or an
episode of severe hypoglycemia should be advised to raise glycemic
targets to strictly avoid further hypoglycemia for at least several
weeks, to partially reverse hypoglycemia unawareness, and to reduce
risk of future episodes. A
• Ongoing assessment of cognitive function is suggested with increased
vigilance for hypoglycemia by the clinician, patient, and caregivers if
low cognition and/or declining cognition is found. B

hyperglycemia hospitalizations came down the most
in the older age groups
from the highest at baseline in 1999:
• In those 85 and older, a reduction from 136 to 68 per 100,000 patient-years
• In those age 75 to 84, a drop from 132 to 75 per 100,000 patient-years
• In those 65 to 74, a decline from 97 to 67 per 100,000 patient-years

Kasia Lipska, MD, MHS, et al:2013 American Diabetes Association meeting

ADA Standards
of Medical
Care
in Diabetes
2017 Care in Diabetes.
American
Diabetes
Association
Standards
of Medical
Key Recommendations
Glycemic
targets. Diabetes Care 2017; 40 (Suppl. 1): S48-S56

During the same period hospitalizations for hypoglycemia

Diabetes and cognitive impairment

rose from 94 per 100,000 patient-years
to a peak of 130 per 100,000 patient-years in 2007
before declining slightly to 105 per 100,000 patient-years,
in the wake of the ACCORD trial data showing higher mortality
with intensive therapy targeting 6.5% hemoglobin A1c.

Kasia Lipska, MD, MHS, et al:2013 American Diabetes Association meeting

Source: Takahiko Kawamura, T., Umemura, T., & Hotta, N. (2012). Cognitive impairment in diabetic patients:
Can diabetic control prevent cognitive decline? Journal of Diabetes Investigation, 3(5), 413-423.
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“It should be noted that all glycemic goals should be individualized to each patient, and (this)
slide on approach to hyperglycemia, (which is… in the Association’s Standards of Care), can help
with the customization. “
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Recommendations for BG testing:
Adult Patients With T2DM
BGM should be individualized and accessible to all patients receiving any therapy for T2DM 1

Patients receiving non-insulin agents
associated with hypoglycemia:

Patients at low risk for increased
hypoglycemia risk and not at goal:

• Perform BGM at least once daily (fasting)
and periodically at other times
•

•

Perform structured testing (eg, before
meals and at bedtime) at least weekly

Limited data on the use of real-time CGM in patients with T2DM, although available evidence is promising2-3
• Trials are ongoing to evaluate the potential use of CGM (masked or unmasked) in patients with T2DM

Recommendations for BG testing:
Adult Patients With T2DM
BGM is recommended for patients not taking insulin if1
• Patients and/or caregivers have knowledge, skills, and willingness to incorporate
BGM and therapeutic adjustments into diabetes care plan
• Protocols are individualized to meet patient educational/behavioral/clinical
requirements and have been agreed upon by the patient and clinician
If the patient is on insulin therapy, BGM should be tailored by therapy type
• Patients taking prandial and basal insulin should perform BGM when fasting,
premeal, at bedtime, and periodically during the night
• Patients taking only basal insulin (with or without other diabetes medications)
should perform BGM at minimum when fasting and at bedtime
BGM = blood glucose monitoring; T2DM = type 2 diabetes mellitus.

BGM = blood glucose monitoring; CGM = continuous glucose monitoring; T2DM = type 2 diabetes mellitus.

American Association
of Clinical Endocrinologists (AACE)
American College of Endocrinology (ACE)

1.
2.

2016 Outpatient Glucose Monitoring Consensus Statement

International Diabetes Federation. 2009. Available at: http://www.idf.org/guidelines/self-monitoring;
2. Vigersky RA. Diabetes Care. 2012;35(1):32-38; 3. Tildesley HD. Can J Diabetes. 2013;37(5):305-308.

Recommendations: Glucose Monitoring
• When prescribed as part of a broader educational context,
SMBG results may be helpful to guide treatment decisions and/or
patient self-management for patients using less frequent insulin
injections B or noninsulin therapies. E
• When prescribing SMBG, ensure that patients receive ongoing
instruction and regular evaluation of SMBG technique and SMBG
results, and their ability to use SMBG data to adjust therapy. E

American Association
of Clinical Endocrinologists (AACE)
American College of Endocrinology (ACE)

1.
2.

International Diabetes Federation. 2009. Available at: http://www.idf.org/guidelines/self-monitoring;
2. Polonsky WH. Diabetes Care. 2011;34(2):262-267.

2016 Outpatient Glucose Monitoring Consensus Statement

Health status
Neuropathy
Comorbidities
Vision & hearing problems
Polypharmacy
Depression
Dexterity

Cognitive Ability
Memory loss
Dementia
Decreased processing speed
Unidentified cognitive deficits

BG Control

Meter accuracy
Testing technique
SMBG frequency

ADA Standards of Medical Care in Diabetes 2017
Key Recommendations
American
Diabetes Association Standards of Medical Care in Diabetes.
Glycemic targets. Diabetes Care 2017; 40 (Suppl. 1): S48-S56

SMBG - from patient’s perspective
Call 911 or doctor ?

Caregiver
Expertise

Self-care devices & medications often invite errors
among patients with declining capacities
FDA Guidance

Collaborators
Conference venue
Meter
Accuracy

Source: Page 9 of Food and Drug Administration. (2016, February 3). Applying human factors and usability engineering to medical devices: Guidance
for industry and Food and Drug Administration staff. Silver Spring, MD: Center for Devices and Radiological Health, Office of Device Evaluation.
Retrieved from http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM259760.pdf

36
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• Even if the DSM “job” did not get more complex,
with age and/or comorbidities,
cognitive decline makes it more difficult.

“The presence of cognitive impairment can make it difficult for clinicians
to help their patients to reach individualized glycemic…targets”.
“Older adults tend to have higher rates of unidentified cognitive deficits…”
“Cognitive dysfunction makes it difficult for patients to perform complex
self-care tasks, such as glucose monitoring and adjusting insulin doses….
and appropriately maintain the timing and content of diet .”

• DSMES must assure the cognitive accessibility of
information & materials.

Diabetes Standards of Care - 2107

37

What are we asking the patient to learn and do about SMBG?

Bloom’s taxonomy of
educational objectives
(cognitive domain)

How complex are
BG Monitoring Tasks ?

Calculate

Simplest tasks

Check

1. Remember

Classify

recognize, recall,
Identify, retrieve

2.

Coordinate
Design

Understand

Detect problems
Find pattern
Hypothesize

paraphrase, summarize,
compare, predict, infer,

Identify

3. Apply
execute familiar task,,
apply procedure to
unfamiliar task

Implement
Integrate

4. Analyze

Interpret Recognize

distinguish, focus, select,
integrate, coordinate

Judge effectiveness
Measure

5. Evaluate

Memorize

check, monitor, detect
inconsistencies, judge
effectiveness

Plan
Predict effects

Recognize

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

Most complex tasks

4
0

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

BG Monitoring Tasks

What are we asking the patient to learn and do?

Remember to
measure foods,
drinks & read labels.
Remember to
take BGs & Rx.
Recall effects of
exercise on
glucose.

Higher level thinking skills

Apply

Understand

Remember

Design
Hypothesize
Create
Plan
Check
Evaluate
Detect problems
Judge effectiveness
Coordinate
Analyze
Find pattern
Integrate
Calculate
Implement
Measure
Classify
Interpret
Predict effects
Identify
Memorize
Recognize

40

Anticipate effect
of exercise &
foods on blood
glucose.
Coordinate meds, diet,
and exercise.
Manage sick days.

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
Determine w hen & w hy
blood glucose is out of
control

distinguish, focus, select,
integrate, coordinate

5. Evaluate
Monitor symptoms; assess
w hether action needed;
evaluate effectiveness of
actions

check, monitor, detect
inconsistencies, judge
effectiveness

6. Create
Create daily and contingency
plans that control blood
glucose

41

41

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

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.

7

8/7/2017

SMBG - from patient’s perspective
Call 911 or doctor ?

“SMBG accuracy is dependent on the instrument and user,
so it is important to evaluate each patient’s monitoring technique, both
initially and at regular intervals thereafter.
Optimal use of SMBG requires review and interpretation of the data,
by both the patient and the
Provider.”

Collaborators
Caregiver
Expertise

Conference venue
Meter
Accuracy

ADA Standards of Medical Care in Diabetes 2017
Glycemic Targets

Possible Hazards associated with SMBG:
•
•
•
•
•
•
•
•

How can patients determine their options
under the Medicare CBP program ?

Meter inaccuracy (FDA regulations)
Difficulty obtaining no/low cost meter
Using second hand strips (FDA May 2017)
Not obtaining information about SMBG education
Difficulty interpreting BG results
Not understanding actions required for abnormal BG results
Sensory deficits and lack of dexterity.
Inadequate expertise/knowledge of caregiver(s)

1. Access the CMS website
2. Find suppliers in their region; enter zip code.
3. Request supplies for their current meter
4. Change meter, if necessary

Diabetes testing under Medicare: questions patients should be asking.
Wyne, Kathleen, MD, PhD.
Practical Diabetology Sept-Oct 2016

What Impacts BGM Accuracy?
• Manufacturing defects and test-strip lot-to-lot variations impact
BGM accuracy and introduce bias with differences up to 11%1-3

Meter
Accuracy

Other Factors Affecting Test Results
• Factors that interfere with glucose oxidase or glucose-1dehydrogenase enzyme or BGM degrade overall accuracy:

• Underfilling the test strip can introduce errors >20%4
• Use of alternate sites (sampling from palm, upper arm, forearm,
thigh, or calf) can generate inaccurate results

•
•
•
•

• Particularly true when glucose levels are changing rapidly
• after meals or exercise
• when the patient is ill or under stress
• shortly after insulin administration5,6

Competing blood substrates (eg, maltose, vitamin C)1,2
Environmental issues (eg, cold temperature, high altitude)
Contaminants on the skin from food sources and lotions3
Acetaminophen use

• Reduced accuracy and precision in tests performed by
patients/other lay users compared with trained health
professionals6

BGM = blood glucose monitor.
1. Baumstark A. J Diabetes Sci Technol. 2012;6(5):1076-1086; 2. Kristensen GB. Clin Chem. 2005;51(9):1632-1636; 3. Brazg R. J Diabetes Sci Technol. 2013;7(1):144-152; 4. Pfutzner A. J
Diabetes Sci Technol. 2013;7(6):1522-1529; 5. US Food and Drug Administration. 2014. Available at:
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM380327.pdf; 6. Riddle MC. Diabetes Care. 2010;33(5):983-990.

BGM = blood glucose monitor; CGM = continuous glucose monitor.

American Association
of Clinical Endocrinologists (AACE)
American College of Endocrinology (ACE)

American Association
of Clinical Endocrinologists (AACE)
American College of Endocrinology (ACE)

2016 Outpatient Glucose Monitoring Consensus Statement

2016 Outpatient Glucose Monitoring Consensus Statement

1. Dungan K. Diabetes Care. 2007;30(2):403-409; 2. Vasudevan S. Diabetes Care. 2014;37(5):e93-e94; 3. Ginsberg BH. J Diabetes Sci Technol. 2009;3(4):903-913; 4. Freckmann G. Diabetes
Technol Ther. 2014;16(2):113-122; 5. Helton KL. J Diabetes Sci Technol. 2011;5(3):647-656; 6. Kilo C. Diabetes Technol Ther. 2005;7(2):283-294.

8

8/7/2017

Blood Glucose Log

Blood Glucose Log
Date
Date

Before Breakfast

2 hours after
breakfast

Before lunch

2 hours after
lunch

Before dinner

2 hour after
dinner

Time

Blood Glucose

Other Information

Bedtime

Bloom’s taxonomy of
educational objectives
(cognitive domain)*
Remember to
measure foods,
drinks & read labels.
Remember to
take BGs & Rx.
Recall effects of
exercise on
glucose.

BG Monitoring Tasks

Anticipate effect
of exercise &
foods on blood
glucose.
Coordinate meds, diet,
and exercise.
Manage sick days.

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
Determine w hen & w hy
blood glucose is out of
control

distinguish, focus, select,
integrate, coordinate

5. Evaluate
Monitor symptoms; assess
w hether action needed;
evaluate effectiveness of
actions

check, monitor, detect
inconsistencies, judge
effectiveness

6. Create
Create daily and contingency
plans that control blood
glucose
© Stroh, K., & Gottfredson, L. S. Beyond health literacy:
Cognitive demands of diabetes self-management.

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.

An 85 year old female, was diagnosed with type 2 diabetes 3 years ago.

An 84 year old male was reviewing his insulin usage. In
reporting his dosing, he stated that he checked his glucose
before each meal.

Some other diagnoses are CHF, Afib, HTN, hyperlipidemia.
Her “barriers to communication” are eyeglasses.
She reports that she is “extremely” confident filling out medical forms, by herself.

He took the “first two numbers of the result” and made that
his dosage for meal-time insulin. For example, if his BG
reading was 240, he would take 24 units of pre-meal insulin.

She exercises regularly, biking, line dancing as well as tai chi.
She sometimes feels “shaky and thinks it can be from her Afib.
She takes 10 mg. glipizide twice day and 8u basal insulin at night.
She keeps a daily food and BG log.

He was asked if this was the instruction from his provider, and
he said, “no, but it was the only thing that made sense to me
that I could remember”.

She listed FBGs of e.g. 57, 63, 72, 71.
When reviewed, her BG/Food log listed low/no carb dinners, e.g fish, sugar-free pudding, salad, cheese, egg,
tomato juice..
She was referred to the RD/CDE to discuss dietary options.
She returned with WNL FBGs, but elevated (>300mg/dl) PPBGs after dinner.
Her BG/Food log revealed that on days when her granddaughter brought her muffins, apple crisps, she had
the elevated BGs.

Excerpted from the Diabetes Disaster Averted series:
http://w ww.diabetesincontrol.com/articles/practicum

53
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Is SMBG necessary ?

“Enhanced patient
feed-back”

450 patients randomized to:
• No self-monitoring of BG (SMBG)
• Once daily SMBG
• Once daily SMBG with enhanced patient feed-back

JAMA Intern Med. 2017;177(7):920-929. doi:10.1001/jamainternmed.2017.1233 Published online June 10, 2017.

Can technology help with BG control,
by decreasing task complexity,
for elderly patients ?
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Glucometrics: Downloading and Interpreting GM Data
of glucose data1

• Glucometrics is the analysis and display
and can
provide insights into how medications, diet, stress, and activity
2,3
contribute to diabetes control
• Patient-to-health care team communication methods can include:
• Logbook during office visit
• Computer outputs
• Periodic phone calls, faxes, or emails to office
• Automated transfer from meter or sensor to Internet for review
• Automated interpretation by glucose monitoring device,
displayed on its screen (e.g. “Your before lunch glucose has
been running high”)

Glucometrics :
Ambulatory continuous glucose monitoring
• Medicare reimbursement covers physician visit
and review of data, four times a year.
• Purpose is to provide actionable data

• Glucose and related data should be integrated with an electronic
health record
GM = glucose monitoring.

1. Rodbard D. Diabetes Technol Ther. 2009;11(Suppl 1):S55-S67; 2. Bailey TS. Diabetes Technol & Ther. 2007;9(3):203-210; 3. Rodbard D. J Diabetes Sci Technol. 2007;1(1):62-71.

American Association
of Clinical Endocrinologists (AACE)
American College of Endocrinology (ACE)
2016 Outpatient Glucose Monitoring Consensus Statement

Glucose Monitoring, Looking Forward
• Improvements in progress
• Data-sharing via the Internet
• Use of additional displays
• Improved usability
• Comprehensive and standardized integration of multiple
data inputs
• Several mobile health applications have been developed,
enabling patients to monitor and adjust their lifestyle and
therapy on a real-time basis
• CGM developments may broaden the appeal and applicability
of CGM in T1DM and T2DM
American Association
of Clinical Endocrinologists (AACE)
American College of Endocrinology (ACE)

Can technology help with BG control,
by decreasing task complexity
for elderly patients ?
• BG meter with digital reminders/assistance
• Digital reminders/assistance with interactive feedback
• Diabetes Online Communities
• AADE17 Exhibitors: Internet (13),
Self-Management Software (10),
Technology/Mobile Communications (14)

CGM = continuous glucose monitoring; T1DM = type 1 diabetes mellitus; T2DM = type 2 diabetes mellitus.

2016 Outpatient Glucose Monitoring Consensus Statement

BG Monitoring Tasks

Does technology/glucometrics

Remember to
measure foods,
drinks & read labels.
Remember to
take BGs & Rx.
Recall effects of
exercise on
glucose.

have the potential to

Anticipate effect
of exercise &
foods on blood
glucose.

reduce the cognitive
complexity of SMBG ?

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

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

Simplest tasks
1. Remember
recognize, recall,
Identify, retrieve

Complexity & aging

2. Understand
paraphrase, summarize,
compare, predict, infer

3. Apply
execute familiar task,,
apply procedure to
unfamiliar task

4. Analyze
Determine w hen & w hy
blood glucose is out of
control

distinguish, focus, select,
integrate, coordinate

5. Evaluate
Monitor symptoms; assess
w hether action needed;
evaluate effectiveness of
actions

check, monitor, detect
inconsistencies, judge
effectiveness

6. Create
Create daily and contingency
plans that control blood
glucose
© Stroh, K., & Gottfredson, L. S. Beyond health literacy:
Cognitive demands of diabetes self-management.

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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Functional literacy of American adults declines with age
National Adult Literacy Survey (NALS), 1993
A dults dwelling in communities and prisons

Literacy Level = Most Difficult Level of Tasks Person Can Perform**

DSMES

Examples

a
b
i
l
i
t
y

for SMBG

The
“simple”
becomes
harder or
impossible
to do

can result in
actionable self-monitoring of blood glucose,
improved patient quality of life,
decreased diabetes-related comorbidities and

Some will have a
diagnosable
cognitive
impairment

reduced healthcare costs .
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Contact Info:
kathy.stroh@westsidehealth.org
gottfred@udel.edu

12

