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What We Will Cover

• What are prediabetes, type 1 diabetes, and type 2 diabetes?

• Diabetes, osteoporosis, and fractures

• How can exercise help with diabetes and osteoporosis?

• Are there special considerations for safety with exercise?

• What are your questions?
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What are prediabetes, type 1 
diabetes, and type 2 diabetes?



4

Prediabetes, Type 1 diabetes, and Type 2 diabetes

Prediabetes Type 2 diabetes Type 1 diabetes
High blood glucose Onset often older but now 

kids and teens, too
Onset often younger

Also called 
“categories for 
increased risk of 
diabetes”

Often overweight/ obese Often slender

Meal planning, exercise, oral 
meds, insulin (not dependent 
on exogenous insulin)

Must have exogenous insulin*; also, 
meal planning and exercise
*must use to survive

Often strong family history Not strong family history

Insulin deficiency and 
resistance

Autoimmune disorder

Was Adult/NIDDM/II Was Juvenile/IDDM/I
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How many people have diabetes?

• 38.4 million Americans (11.6%) (2021)

• 29.7 million dx and 8.7 million undiagnosed

• 2 million Americans have type 1 diabetes

• 29.2%, or 16.5 million seniors (age 65 and older); diagnosed and 

undiagnosed

• 97.6 million adults with pre-diabetes (2021)

• Statistics About Diabetes | ADA, accessed February 1, 2024.
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Speaking the Language of Diabetes

• Not “a diabetic”…or 
any of the other judgey 
stuff!

• Think about this for 
osteoporosis, too.

• Use person-centered, 
non-judgmental 
language

• Speaking the Language of 
Diabetes. ADCES at 
https://www.diabeteseducato
r.org/docs/default-
source/practice/educator-
tools/HCP-diabetes-language-
guidance.pdf?sfvrsn=8 
Accessed March 3, 2024.

https://www.diabeteseducator.org/docs/default-source/practice/educator-tools/HCP-diabetes-language-guidance.pdf?sfvrsn=8
https://www.diabeteseducator.org/docs/default-source/practice/educator-tools/HCP-diabetes-language-guidance.pdf?sfvrsn=8
https://www.diabeteseducator.org/docs/default-source/practice/educator-tools/HCP-diabetes-language-guidance.pdf?sfvrsn=8
https://www.diabeteseducator.org/docs/default-source/practice/educator-tools/HCP-diabetes-language-guidance.pdf?sfvrsn=8
https://www.diabeteseducator.org/docs/default-source/practice/educator-tools/HCP-diabetes-language-guidance.pdf?sfvrsn=8
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Diabetes, osteoporosis, and 
fractures
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Diabetes, osteoporosis, and fractures

• T1D and fracture
• ↑ incidence T1D long recognized

• Hip fracture risk ↑ T1D; 7- to 12-fold

• ↑ prevalence low BMD, a risk factor for osteoporosis/fracture
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• Pre-diabetes and fracture
• Higher BMD, lower prevalence of osteopenia/osteoporosis at the 

femoral neck, higher prevalence of hip fracture

• ↑ risk of hip fracture begins in prediabetes and increases in T2D with 
duration of diabetes

• T2D and fracture
• BMD normal or greater than normal

• ↑ incidence hip, proximal humerus, foot fractures (in women > 65 yrs)

• Hip fracture in post-menopausal females T2D ↑ risk of (almost 
double); incidence ↑ with longer duration T2D

Diabetes, osteoporosis, and fractures
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Office of the Surgeon General (US). Rockville (MD): Office of the Surgeon General (US); 2004. PMID: 20945569.

Conditions, 
diseases and 
medications related 
to diabetes that can 
contribute to 
osteoporosis and 
fracture
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Conditions, 
diseases and 
medications related 
to diabetes that can 
contribute to 
osteoporosis and 
fracture

Lifestyle factors
• Frequent falling
• Inadequate 

physical activity

Genetic factors
• Cystic fibrosis

Endocrine disorders
• Obesity
• Type 1 and 2 

diabetes
Gastrointestinal 
disorders

• Celiac disease
• GI surgery/ 

bariatric surgery/ 
gastric bypass

Office of the Surgeon General (US). Rockville (MD): Office of the Surgeon General (US); 2004. PMID: 20945569.
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• Initiation denosumab associated with ↓ risk of T2D

• Denosumab may have added benefits for glucose 
metabolism, consider for those with prediabetes

• Thiazolidinediones (pio- and rosiglitazone) associated 
with ↑ risk of fx

Medication, diabetes, and osteoporosis 
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• ↑ risk of fractures likely multi-factorial

• Bone quantity (T1D) and quality (pre-DM, T1D and T2D)

• Increased fall risk

• Peripheral neuropathy

• Visual impairments

• Hypoglycemia

• Orthostatic hypotension

• Polypharmacy

Diabetes, osteoporosis, and fractures
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• Falls occur in ~1/3 adults ≥ 65 yrs, ↑ with 
age

• Falls are the leading cause of injury-related 
ED visits and hospitalizations (>90%) and 
fall deaths

• 1° and 2° fracture prevention should 
include fall risk assessment

Risk factors for falls
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Conditions, 
diseases and 
medications that 
can contribute to 
falls and fractures

Medical risk factors

• Poor vision

• Previous fall

• Orthostatic hypotension

• Impaired transfers and 
mobility

• Medications that cause 
dizziness or sedation 
(narcotic analgesics, 
anticonvulsants, 
psychotropics)

Neurological and 
musculoskeletal risk factors

• Poor balance

• Weak muscles/sarcopenia

• Gait disturbances

• Reduced proprioception

Psychological risk factors

• Anxiety

• Depression

• Fear of falling
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How can exercise help with 
diabetes and osteoporosis?
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• The Diabetes Prevention Program (DPP)

• Intensive behavioral lifestyle intervention modeled from the 
DPP

• Goal is to lose and maintain 7% of initial body weight and 
increase moderate-intensity physical activity (such as brisk 
walking) to at least 150 min/wk

• DPP demonstrated 3-year decrease in onset of type 2 diabetes 
by 58%! 

Exercise to prevent/delay type 2 diabetes
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Physical Activity Guidelines: Prevention/Delay of T2D

Frequency Varied depending on the individual’s needs/preferences

Intensity Moderate intensity (subjectively described as “moderate”)

Type Not specific but example is brisk walking

Time (duration) At least 150 min/week at moderate intensity, can be divided into 
segments from 5 or 10 minutes or more

In addition Combine with weight loss and maintenance of 7% of initial body weight 
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Physical Activity Guidelines: Treatment of T2D

Aerobic 
Frequency 3-7 days/week, without taking more than 2 days in a row off 

Intensity Moderate to vigorous intensity (subjectively described as “moderate” 
to “very hard”)

Type Prolonged, rhythmic activities such as walking, running, cycling, 
swimming, or interval training  

Time (duration) At least 150 min/week at moderate to vigorous intensity 
Adults able to run steadily at 6 miles/hour for 25 min, may complete 75 
min/week of vigorous activity to provide similar benefits 
(cardioprotective and metabolic)
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Physical Activity Guidelines: Treatment of T2D

Aerobic 
Progression -A greater emphasis should be placed on vigorous intensity aerobic 

exercise if fitness is a primary goal of exercise and not contraindicated 
by complications
-Both High Intensity Interval Training (HIIT) and continuous exercise 
training are appropriate activities for most individuals with diabetes

For bone health: focusing on 
weightbearing/ impact exercises 

to promote bone health
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Physical Activity Guidelines: Treatment of T2D

Resistance 
Frequency 2-3 days/week (every other day) 

Intensity Moderate (should max out at 15 repetitions) to Vigorous  (should max 
out at 6-8 repetitions) 

Type Resistance machines, free weights, exercise bands, bodyweight exercise  

Time (duration) 8-10 exercises 
1-3 sets 
10-15 repetitions to near fatigue per set 
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Physical Activity Guidelines: Treatment of T2D

Resistance 
Progression -Beginning training intensity should be moderate, involving 10-15 reps 

per set, with increases in weight or resistance undertaken with a lower 
number of repetitions (8-10) only after the target number of reps per 
set can consistently be exceeded
-Increase in resistance can be followed by a greater number of sets and 
finally by increasing training frequency

Lines up with the 
recommendations for bone 

health
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PA Guidelines: Children with T1D, T2D, or Pre-diabetes

Frequency Every day

Intensity Moderate or vigorous

Type Aerobic activity

Time (duration) 60 minutes or more

Include Vigorous muscle-strengthening and bone-strengthening activities ≥3 
days per week For bone health: vigorous 

muscle-strengthening and 
bone-strengthening 

activities 
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PA Guidelines: Flexibility and Balance for Older Adults

Frequency 2-3 times per week

Examples Yoga and tai chi For fracture prevention: 
balance exercise such as tai 

chi
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Are there special considerations 
for safety with exercise?
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Safety

• Safety with diabetes-CV and other complications
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Safety

• PT/OT/exercise specialists 

• Balance

• Posture and body mechanics

• Educate safe movements to avoid fractures

• Home safety
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Questions?

?
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Thank you!
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