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Understand the impact of diabetes
Discuss pathophysiology of Type 1, Type 2, Type 1.5, Gestational 

and Pre-diabetes
Discuss risk factors of diabetes
Understand acute and chronic complications of diabetes
Discuss treatment options for diabetes: Nutrition, activity, 

medications
Discuss technology of diabetes management
Lions Clubs International and diabetes



US: 30 million with diabetes (>7 million undiagnosed)
US: 84 million with pre-diabetes
US: 327 billion: Total cost of diagnosed diabetes
Canada: 3 million with diabetes
Canada: > 6 million people with pre-diabetes
Canadians spend more than $1,500 Cdn per year on diabetes medications, 

devices and supplies
Quebec 6.6% and British Columbia (5.9%) lower than national Ave. 7.4%
New Brunswick (9.5%) and Ontario (8.0%) higher than national average
Other provinces about same as national average



Every 24 Hours:

New Cases - 4,100
Deaths - 810
Amputations - 230
Kidney Failure - 120
Blindness - 55



Age-adjusted Prevalence of  Obesity and Diagnosed Diabetes 
Among US Adults

Obesity (BMI ≥30 kg/m2)

Diabetes

1994

1994

2000

2000

No Data       <14.0%        14.0%–17.9%        18.0%–21.9%       22.0%–25.9%      > 26.0%

No Data         <4.5%         4.5%–5.9%           6.0%–7.4%        7.5%–8.9%            >9.0%

CDC’s Division of  Diabetes Translation. United States Surveillance System available at 
http://www.cdc.gov/diabetes/data

2015

2015





Figure 1 Global projections for the diabetes epidemic: 2010–2030

Chen, L. et al. (2011) The worldwide epidemiology of type 2 diabetes mellitus—present and future 
perspectives

Nat. Rev. Endocrinol. doi:10.1038/nrendo.2011.183



70% with nervous system damage
 Leading cause of preventable blindness
 >60% of non-traumatic lower limp amputations
 Heart Disease and Stroke account for 65% of deaths
 Risk of stroke is 2-4 times higher
 73% have high blood pressure



Every 24 Hours

New Cases - >5,000
Deaths - >600
Amputations - ~200 
Kidney Failure - ~20
Blindness - ~60



 Type 1 (primarily Autoimmune destruction of beta cells)

 Type 2 (multiple risk factors)

 Gestational (glucose intolerant during pregnancy)

 Type 1.5 Latent Autoimmune Diabetes of Aging (LADA)

Other
 Cystic fibrosis and Pancreatitis (destruction of  cells)
 Drugs/chemicals/surgical



Fasting blood sugar level
US: > 126 mg/dl
Canada: >7mmol/L

2 hour Post-prandial blood sugar level
US: >200 mg/dl
Canada: >11.1 mmol/L

Random blood sugar level
US: > 200 mg/dl plus S/S
Canada: >11.1 mmol/L

HbA1C
US:  >6.5%
Canada: >6.5%



What is HbA1c?

 Hemoglobin is a protein in RBC that 
can bind up glucose from the 
bloodstream, the hemoglobin then 
becomes glycosylated (sugar coated)  

 Because RBCs live for about 3 months, 
the HbA1c test reflects the exposure to 
blood glucose for the previous 3 months.

 Each increase of 1% in HbA1c 
represents about a 30 mg/dl or 1.7 
mmol/L increase in average blood 
glucose.



Red blood cells are 
roughly “doughnut 
shaped”
The more sugar 

coating, the higher the 
A1c number



In people without diabetes, 
glucose stays in a healthy range because

Normal Blood Glucose Control

Insulin is 
released at 
the right 
times and in 
the right 
amounts

Insulin helps 
glucose enter 
cells



In diabetes, blood glucose builds up 
for several possible reasons…

High Blood Glucose (Hyperglycemia)

Too little 
insulin is 
made

Liver releases 
too much 
glucose

Cells can’t use 
insulin well



 Pooped out pancreas
 Leaking liver
 Stubborn cells



Over time, the 
pancreas makes 
less insulin
 How does this affect 

your blood sugars?



The liver secretes 
glucose into the 
bloodstream when 
it doesn’t need to
 This especially 

affects fasting (first 
AM) blood sugars



Insulin resistance prevents 
the body from using 
insulin correctly

 Insulin resistance is 
greater when you are 
sedentary and/or 
overweight



TYPE 1

Under 30
Genetics
Antibodies

GAD
Insulin Autoatibodies
ICA 512
BSA

 Viral Infections
Coxsakie B
Rubella
Cytomegalovirus (CMV)
Epstein-Barr Virus EBV)

 Environment

TYPE 2
Over 40
Overweight
Inactivity
Family History
History of Gestational 

Diabetes
Birth weight =/> 9#
Ethnicity

African American 
Hispanic
Asian/Pacific Islander   
Native American



TYPE 1

Polyuria
Polyphagia
Polydipsia
Significant weight loss
Fatigue

Type 2

Fatigue
Dry, itchy skin
Numbness, tingling
Polydipsia
Polyuria
Blurred vision
Impaired healing
Yeast infections
Sexual dysfunction



 Elevated waist circumference
 men> 40 inches   women >35 inches
 Elevated triglycerides  >150
 Reduced HDL  men <  40  women  < 50
 Elevated blood pressure  >130/85
 Elevated fasting glucose  >100mg/dl



Components WHO NCEP ATPIII AHA-NHLB IDF

Central obesity WHR > 0.9 (M)
>0.85 (W)

Or BMI > 30

Waist circ
102 cm (M)
88 cm (F)

Waist circ
102 cm (M)
88 cm (F)

Waist 
circ,ethnic
specific

IR: Insulin 
Resistance

Yes

Elevated glucose 
mg/dl

IFG  > 110
IGT, DM

FPG > 110 FPG > 100
Or drugs

FPG > 100
Or DM

Elevated 
triglycerides

> 150 mg/dl > 150 mg/dl
Or drugs

> 150 mg/dl
Or drugs

> 150 mg/dl
Or drugs

Reduced HDL < 35 (M) 
< 39 (F)

< 40 (M) 
< 50 (F)

< 40 (M) 
< 50 (F

< 40 (M) 
< 50 (F

Elevated BP
Mm Hg

>140/90 >130/85 >130/85
Or drugs

>130/85
Or drugs

Criteria for 
Diagnosis

IR or IFG + 2/4 3/5 3/5 Central obesity 
+ 3/5



van Belle TL, et al. Physiol Rev. 2011;91:79-118.



Lifestyle Modification Insulin resistance Medications

decreas.  HDL & increas. trig High Blood Pressure Pancreatic Failure

Coronary Heart Disease Diabetes Mellitus

Pathology of Type 2 Diabetes

Genetics
Sedentary 

Overweight
Poor Diet





Insulin – stimulates glucose uptake into liver, muscle, fat. 
Suppresses lipolysis and decreases release of FFA from 
adipocytes. FFA inhibit muscle uptake of glucose and stimulate 
hepatic glucose release. 

Amylin – a hormone co-secreted with insulin from pancreatic 
beta cells. Slows gastric emptying and suppresses glucagon 
release. 

Incretins (GLP-1, GIP) - secreted by intestinal cells. Reduce 
appetite. Stimulate beta cell growth and insulin release

Adiponectin - insulin sensitization
Leptin – appetite down regulation



Glucocorticoids – Steroids: increase liver glucose secretion and 
insulin resistance: increases blood sugar

Growth hormone – increases hepatic glucose secretion
Glucagon – stimulates hepatic release of glucose
Catecholamines – Stress hormones: increase liver glucose 

secretion: increases blood sugar
Grehlin – secreted by GI tract cells, lncreases appetite and food 

intake
Thyroid – makes new glucose: increases blood sugar



 Acute complications
Diabetic ketoacidosis (DKA): Mainly a type 1 DM problem
Hyperosmolar Hyperglycemic State (HHS): Mainly a type 2 DM problem
Hypoglycemia

 Chronic complications: all diabetic patients at risk
Microvascular From chronic elevation of glucose: 
 retinopathy, neuropathy, nephropathy

Macrovascular atherosclerosis From chronic elevation of insulin:
 Cerebrovascular disease/Stroke, coronary heart disease, peripheral arterial 

disease



Body can’t produce enough insulin for high blood sugars
Body breakdown fat to use as fuel
Body produces high levels of blood acids called ketones.

Signs/Symptoms: 
Excessive thirst
Frequent urination
Nausea and vomiting
Abdominal pain
Weakness or fatigue
Shortness of breath
Fruity-scented breath
Confusion



Risk Factors
Infection Older age
Heart Attack Poor Kidney function
Stoke Poor management of diabetes
Surgery

Signs and Symptoms
Dry mouth Confusion
Elevated blood sugars Vision loss
Extreme thirst Hallucinations
Warm skin without sweat Nausea
Fever



Mild Moderate Severe HHS

Plasma 
glucose 
mg/dl

>250 >250 >250 >600

Arterial pH 7.25-7.30 7.0-7.24 <7.00 >7.30

Serum 
Bicarb
mEq/l

15-18 10-<15 <10 >15

Urine
ketones

Positive Positive Positive Small/rare

Serum 
osmolality

Variable Variable Variable >320

Anion gap >10 >12 >12 Variable

Alteration 
in mental 
status

Alert Alert/drowsy Stupor/
coma

Stupor/
coma





Neurogenic: sensation of blood 
sugar dropping

Tremors
Palpitations
Anxiety
Sweating
Tingling
Hunger

Neuroglycopenic: lack of 
blood sugar

Abnormal mentation
Irritability
Confusion
Difficulty thinking
Difficulty speaking 
Ataxia
Parethesias
Headaches
Stupor
Seizures
Coma
Death (if untreated)



 Skipping meals 
 Going too long between meals
 Taking too much insulin or oral meds
 Increased activity or exercise 
 Vomiting
Alcohol



Neurogenic

 Stop the drop
 Snack of protein/carb

Neuroglycopenic

<70
Rule of 15
Note patterns
Don’t over-treat!

Glucagon



Microvascular Complications
 Nephropathy
 Retinopathy
 Neuropathy

Macrovascular Complications
 Myocardial infarction
 Stroke
 Peripheral vascular disease

Other
 Sleep apnea
 Increased infection risk
 Foot and skin complications
 Erectile dysfunction
 Increased yeast infection and sexual dysfunction in women











Glaucoma


Glaucoma
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Macular Degeneration


Macular Degeneration
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Cataracts


Cataracts
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Tingling
 Pain or increased sensitivity
 Numbness
Weakness
 Slow healing sores on feet







Diarrhea
Constipation
Lost control of bladder
Sexual dysfunction (men and women)
Postural hypotension/dizziness
Abnormal sweating



 In US, affects more than half of men between 40-70 to some degree
 40% of men in their 40s
 By age 70, 70% have ED



Macrovascular complications: damage to the large vessels  with 
accelerated atherosclerosis

 Coronary heart disease (CHD) 
 Cerebrovascular disease (CVA)
 Peripheral arterial disease (PaD) 



Abnormal Lipid 
Metabolism
LDL ↑
ApoB ↑
HDL ↓
Trigly. ↑

Cardiometabolic 
Risk

Global Diabetes / CVD Risk

Overweight / Obesity

Inflammation 
Hypercoagulation

Hypertension

Smoking
Physical Inactivity
Unhealthy Eating

Age, Race, 
Gender,  

Family History

↑Glucose↑BP↑ Lipids

Age Genetics

Insulin Resistance
?Insulin Resistance 

Syndrome







 Depression is significant 
 Depression isn’t a complication, but a consequence of 

complications  
 Depression has reported incidence of 30-70% in 

patients with diabetes and may be as high as 75% in 
those with more than 1 complication.  



Depressed mood for most of the day 
Decreased pleasure in normal activities 
Difficulty sleeping or significantly increased need to 

sleep 
Weight loss or weight gain. 
Feelings of guilt or worthlessness 
Low energy level 
Difficulty making decisions of concentrating 
Suicidal thoughts 



Examine your lifestyle for sources of stress 
Are there stressors that can be eliminated 
Learn relaxation techniques
Make sure that you are getting enough sleep 
Exercise
Make a list of the things that are worrying you

Presenter
Presentation Notes
. 





HbA1C < 7.0% (individualization)

Preprandial 
glucose 70-130 mg/dL (3.9-7.2 mmol/l)

Postprandial 
glucose < 180 mg/dL (10 mmol/L)

Blood pressure < 130/80 mmHg

Lipids

LDL:   < 100 mg/dL (2.59 mmol/l)
< 70 mg/dL (1.81 mmol/l) (with overt 

CVD)
HDL:   > 40 mg/dL (1.04 mmol/l) 

> 50 mg/dL (1.30 mmol/l)
TG:      < 150 mg/dL (1.69 mmol/l)HDL = high-density lipoprotein; LDL = low-density 

lipoprotein; PG = plasma glucose; TG = triglycerides.



TYPE 1

Insulin
Nutrition
Activity

TYPE 2

Activity
Nutrition
Medications



INSULIN
Insufficient insulin replacement leads to onset of diabetic ketoacidosis much 

quicker

NOT treated with oral agents or any agents designed to stimulate the 
pancreas to release insulin
Not usually associated with insulin resistance, therefore the doses of insulin 

are usually lower 
Risk of hypoglycemia is higher than in Type 2 diabetes



ADA Position Statement:

Individuals who have pre-diabetes or diabetes
should receive individualized MNT as needed 
to achieve treatment goals, preferably provided 
by a registered dietitian familiar with the
components of diabetes MNT



Achieve and maintain:
 blood glucose 
 lipid and lipoprotein profile 
 blood pressure levels

To prevent, or delay chronic complications
Individualize nutrition needs
Maintain pleasure of eating



Amount

Balance

Carbohydrate







 Portion sizes of food
Amount of carbohydrate 
 Patient education suggestions

Presenter
Presentation Notes
1. 



Cook less.
Eat in courses.
Eat s-l-o-w-l-y :  

lay fork down between bites
Serve plates from the stove, making seconds 

available for vegs and salads.
Keep measuring cups handy.
Portion sizes of food



 Find glass and bowls that hold one portion
 Share a dessert  (with 2-3 others!)
 Eat smaller more frequent meals to prevent getting too hungry
 Drink a large glass of water before meals
Amount of carbohydrate at a meal or snack



Calorie Difference: 165 Calories

250 Calories
20 ounces

85 Calories
6.5 ounces

SODA

20 Years Ago Today



*You will need to work in the garden for 35 
minutes to burn the additional 165 calories. 
Based on a 160-pound person

Maintaining a Healthy Weight is a Balancing Act
Calories In = Calories Out



610 Calories
6.9 ounces

Calorie Difference: 400 Calories

FRENCH FRIES

20 Years Ago Today

210 Calories
2.4 ounces



You will need to walk leisurely 
for one hour and 10 minutes  
*Based on 160-pound person

Maintaining a Healthy Weight is a Balancing Act
Calories In = Calories Out



Calorie Difference: 257 calories

590 calories

CHEESEBURGER

20 Years Ago Today

333 calories



Maintaining a Healthy Weight is a Balancing Act
Calories In = Calories Out

You will need to lift weights for one hour and thirty minutes to 
burn the additional 257 calories *Based on 130-pound person



140 calories 
3-inch diameter 

Calorie Difference: 210 calories

350 calories
6-inch diameter

20 Years Ago Today



If you rake leaves for 50 minutes you will burn the additional 
210 calories *Based on 130-pound person

Maintaining a Healthy Weight is a Balancing Act
Calories In = Calories Out



Even distribution throughout day
Balance of carbohydrate and non-carbohydrate foods at 

meals
Balance insulin/nutrition needs

Calories in Calories out

Maintain weight

Calories in

Calories out

Lose weight



80 grams fat, 1400 calories
Need to walk 14 miles to burn all the calories





 Why count?
 Carbohydrates raise blood sugar 
Where is carbohydrate found?
Most carbohydrate is in milk, fruit and starches
 Vegetables also contain carbohydrate 
Meats and fats contain very little carbohydrate by themselves



 All carbs break down into sugar about 2 hours after eating
 Two categories of carbs: simple and complex
 Simple carbs disaccharides
 Complex carbs are polysaccharides
All carbs must be broken down to monosaccharides



 A free food is one with less than 20 cal. & 5 gm carb/serv.  
 Sugar-free does not mean carbohydrate-free
“No sugar added” may still be high in carbohydrate
 Fat-free foods can be higher in carb. 







Within five minutes of having a drink, there's enough alcohol in 
your blood to measure

 Thirty to 90 minutes after having a drink, the alcohol in your  
bloodstream is at its highest

 Stimulates liver to make triglycerides
 It takes about 2 hours to metabolize 
 Get ok from healthcare provider
Moderation: 1 drink/day women, 2 drinks/day males
 Don’t eat or drink on an empty stomach
 Know how you react to alcohol



___________ X ________ = _________
Current/Desired Weight             Activity Factor             Calories Per Day

140       14           1,960

Activity Factor Female Male
Sedentary 12 13
Light Active 14 15
Active 16 17
Very Active 18 20





 Utilize glucose effectively & decrease risk of  Type 2 by 30%
 Increase cell receptor sensitivity
 Increase blood circulation & decrease stroke risk by 30%
 Relieve stress
 Increase energy
 Reduces risk of heart disease
 Controls weight



 Get provider’s ok
 Cardio-strength-flexibility
Match timing with meds/insulin
 Hypoglycemia can occur 12-16 hours post
 If running: no leg injections, lifting weights, no arm injections
 Don’t exercise if BS>240 or ketones
 Start low, go slow
 Type 2, exercise past eating
 Don’t increase food to cover exercising
Adjust meds
 Be prepared: testing, snacks



Patient education
Target:  150 minutes per week
Start low, go slow
 Consistent, 
 regular



 Get provider’s ok
 Combo of strength, flexibility, cardio
 Develop an activity plan: have fun, be realistic
 Be safe:

should be able to talk 
warm up and cool down
medical ID and low BS treatment
have a partner or tell someone your plan
stop activity and discuss with provider if pain





 Sit N Be Fit
 Strides
 Gym
 Silver Sneakers
 Swimming/water activities
Mall Walking
 Exercise Tapes
 FITT: Frequency, Intensity, Type, Time







Call if
Illness continues 

without improvement
Temp >100
Vomiting/diarrhea >4hr
Mod to lg ketones
BS <60 >240
S/S DKA
Illness >24 hr
Unsure what to do

Treatment
Sick day box

soda crackers
small can juice
can soup
otter pops







Barriers Solutions 

 Fear of injection Syringes, pens and needles improved

 Fear of hypoglycemia Low rate of severe hypo in Type 2

 Fear of weight gain Glucose control more important

 Insulin means diabetes Progressive disease. Early intervention

is worse





Basal Insulin
 Suppresses glucose production 

between meals and overnight
 Usually given once daily with 

approximately 24 hr duration
 50% of daily insulin in this form

 Types
Intermediate acting
Long acting

Bolus Insulin
Limits hyperglycemia after 

meals
Immediate rise and sharp 

peak at 1 hour 
50% of total daily insulin 

divided each meal
Types

Short acting
Rapid acting





GLUCOSE 
ABSORPTION

GLUCOSE 
PRODUCTION

Biguanides
Thiazolidinediones

MUSCLE

PERIPHERAL 
GLUCOSE UPTAKE

Thiazolidinediones
Biguanides

PANCREAS

INSULIN Secretion
Sulfonylureas
Meglitinides

Insulin

ADIPOSE 
TISSUE

LIVER

alpha-glucosidase inhibitors

INTESTINE



Squirt: Sulfonylureas
Meglitinides

Satiate: Incretin Mimetics
DPP-4 Inhibitors

Suppress: Biguanides
Sensitize: Thiazolidinediones
Slows: Alpha-glucosidase Inhibitors













Reduce the prevalence of 
diabetes and improve 
quality of life for those 
diagnosed



Over 360 million people worldwide have diabetes. 
Every 8 seconds, someone dies from complications of diabetes. 
Diabetes is among the top 10 causes of disability. 
Children die of Type 1 diabetes in low- and middle-income   

countries because they lack access to life-saving insulin. 



Diabetes Education and Camping Association (DECA)

International Diabetes Federation (IDF)

MedicAlert Foundation

National Diabetes Education Program (NDEP) - USA

National Eye Institute / National Eye Health Education Program (NEI/NEHEP)

World Health Organization (WHO)



LCIF is providing support to 
help Lions educate the public 
and establish programs around 
one of our new global focus 
areas: diabetes
Support for Diabetes Camps
Diabetes Alert Dogs
Sponsoring screenings in 

communities

Talk with your LCIF chair 
for information

























Together….LIONS CAN MAKE A 
DIFFERENCE

Thanks for attending and enjoy the Forum
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