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Make No Mistake: The New GLP-1 
Medications Are GOOD! (for Weight Loss)
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Gastric Sleeve

MEAN PERCENT WEIGHT LOSS

Arterburn DE, et al. Ann Surg. 2021 Dec 1;274(6):e1269-e1276. (Placebo-controlled, 1 year outcomes for surgery)
Cagrisema press release. Dec 20, 2024 https://www.novonordisk.com/news-and-media/news-and-ir-materials/news-details.html?id=915082 
Jastreboff A, et al. N Engl J Med. 2022;387(3):205-216 [SURMOUNT1].
Wilding JPH, et al. N Engl J Med. 2021;384(11):989-1002 [STEP 1]. 
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1. Knowler WC, et al. N Engl J Med 2002;346:393–403.  2. Cefalu WT, et al. Diabetes Care 2015;38:1567–82.  3. Christensen R, et al. Osteoarthritis Cartilage 2005;13:20–7.                          

4. Bliddal H, et al. Obes Revs 2014:15:578–86.  5. Wing RR, et al. Diabetes Care 2011;34:1481–6.  6. Ooi GJ, et al. Int J Obes 2017;41:902–8.  7. Courcoulas AP, et al. JAMA Surg. 

2018;153:427–34.  8.  Lean ME, et al. Lancet 2018;391:541–51.  9. Dambha-Miller H, et al. Diabet Med. 2020;37:681–8.  10. Vilar Gomez E, et al. Gastroenterology 2015;149:367–78. 

11. Koutoukidis DA, et al. Metabolism 2021;115:154455.  12. Promrat K, et al. Hepatology 2010;51:121–9.  13. Liu X, et al. Obesity Surgery 2007;17:486–92.

How Much Weight Loss Is Needed? 

Slide courtesy of Tim Garvey MD 
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WHAT IS THE REAL GOAL?

Ostergaard B. et al. Beyond appetite regulation: Targeting energy expenditure, fat oxidation, and lean mass preservation for 
sustainable weight loss. Obesity. In press.

Adiposity Based Chronic Disease

Frühbeck G,  Dicker D, et al. Obes Facts. 2019;.
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Changes in Adipocytes and Immune Cells in 
Adipose Tissue During Chronic Inflammation

Xu S, Obesity Reviews. 2024

Use of BMI 
Alone Is an 
Imperfect 

Clinical 
Measure

• The newly adopted AMA policy also states that:
• BMI is significantly correlated with the amount of fat 
mass in the general population but loses predictability 
when applied on the individual level.
• Relative body shape and composition heterogeneity 
across race and ethnic groups, sexes, genders and age-
span is essential to consider when applying BMI as a 
measure of adiposity.
• The primary limitation is that it does not 
distinguish between FM and FFM, and therefore may 
cause misclassification of obesity and cannot 
identify individuals with sarcopenic obesity
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Diagnosing Clinical Obesity

Rubino F et al. Lancet Diabetes Endocrinol 2025

Rubino F, et al. Lancet Diabetes Endocrinol. 2025; Published online January 14, 2025. doi:10.1016/S2213-8587(24)00316-4

>0.9 for Men
>0.85 for Women >0.5 for All

Rubino F, et al. Lancet Diabetes Endocrinol. 2025; Published online January 14, 2025. 
doi:10.1016/S2213-8587(24)00316-4
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Prediction of VAT Mass (Log) from Anthropometric Measures

Our main finding is that from five anthropometric variables (BMI, WC and WHR, WHtR, and WHT.5R) the 

WHtR is the best predictor of DXA-derived whole body fat percentage and VAT mass, in both men and women

Swainson MG, PLOS ONE 2017

Methods for Evaluating Body Composition

Assessment Method Overview of Methodology
Speed

(<10 min)
Cost

No

Radiation

Exposure

Portable

Validated 
in Obesity 

and 
Weight 

Loss

Minimal 
Technical 
Expertise 
Required

Bioelectrical Impedance Analysis (BIA) 1,2,3 Low-level electrical current passes through the body to 
measure impedance, enabling estimation of total body 
water, fat mass, and fat-free mass

$

Dual-Energy X-Ray Absorptiometry (DXA) 1-4 DXA machine, multi-compartment assessment, 
considered as the gold standard technique for assessing 
bone mineral content

$$$

Computed Tomography (CT) 1-3 It can be used for volumetric measurement of lean mass, 
adipose tissue, and ectopic fat $$$

Magnetic Resonance Imaging (MRI) 1-3
Considered the gold standard for assessing regional body 
composition, including measurement of VAT and ectopic 
fat

$$$

Air Displacement Plethysmography (ADP)1,3 BOD POD measures body volume by air displacement. This 
can be used to estimate fat mass and fat-free mass $$

3D Optical Imaging5 The technology captures a 3D mesh representing a 
person’s entire shape, which is then used to predict body 
composition $

Visual Body Composition (VBC)1,4 Commercially available smartphone-based applications 
used to estimate percent fat, fat mass, and fat-free mass $

Additional methods include skin folds (calipers), waist and hip circumferences, and hydrostatic weighing1

Work from home Wi-Fi with solid fill

=Presence of the Mentioned Trait;     =Absence of the Mentioned Trait; $$$=Expensive; $$=Moderate; $=Comparatively Cheaper; VAT=Visceral Adipose Tissue.

1. Holmes CJ, Racette SB. Nutrients. 2021;13(8):2493. 2. Ceniccola GD, et al. Nutrition. 2019;62:25-31. 3. Burridge K, et al. Obes Pillars. 2022;1:100007. 4. Graybeal AJ, et al. Clin Nutr. 2022;41(11):2464-2472. 5. Garber AK, et al. Am J Clin Nutr. 2023;118(4):812-821 

VV-Field Medical-US-DEL-0066 © 2024 Lilly USA, LLC. All rights reserved.
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DXA MF-BIA ADP DA

DXA = Dual x-ray absorptiometry; MF-BIA = multiple frequency Bioimpedance analysis; ADP = Air displacement plethysmography
DA = Digital anthropometry

Attenuation of 2 energy 
level x-ray transmissions
 (absorbed or scattered). 

Measures bone and 
soft tissue

Uses electrical properties of 
body to estimate TBW and 

from that the body fat mass.
Body is modeled as 5 

cylindrical compartment

Assumes two compartment 
model (fat and lean) with 

different density. Volume of 
displaced air determined from 

changes in air pressure

Smartphone app scans and 
quantifies body 

anthropometric dimensions 
and volume, estimates 
body fat by algorithm

What Might Be Better? Clinically Applicable Body Composition 
Methods

Body Visualizer| MeThreeSixty

Courtesy of S Heymsfield

Digital Anthropometry
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Benefits of Body Composition Analysis

• Improved assessment of body fat  and fat distribution 
• Assessment of Sarcopenia prior to treatment
• Assistance of clinical decision making  during treatment. 
• Feedback on program for nutrition and physical activity program. 

Case Jim

• 62 yo 5’9”,weight 345lb,  bmi 51 severe hip 
OA, FBS 114. WC 48”

• Retired UPS driver. Sedentary due to hip pain
• Awaiting THA surgery, but Ortho declines.
• Treated with Semaglutide 0.25mg SQ weekly 

for obesity and titrated up 1.7mg
• 4 month follow up visit:  lost 30 lbs total but 

on review of  body comp analysis by BIA
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Too Much?

• Is this too much weight 
loss? 

•  Is this too rapid weight 
loss?

• Is the Lean Mass loss as 
expected? 
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Body Composition1,2,3

The assessment of body composition separates a person’s total body weight into different proportions:
Fat mass: This is the body’s stored fat, which insulates the body, protects organs, and provides energy.
Fat-free mass: This includes everything in the body that is not fat, such as bones, organs, muscles, and other tissues.

Skeletal muscle

Organs

Water

Essential fat

Non-essential fat

Bone

Skeletal muscle mass

Fat-free mass

Lean mass

Fat mass

1. Holmes CJ, Racette SB. Nutrients. 2021;13(8):2493. 2. Burridge K, et al. Obes Pillars. 2022;1:100007. 3. Yu S, et al. BMC Pharmacol Toxicol. 2013;14:53.

Work from home Wi-Fi with solid fill

What Are the Effects of  
Different Weight Loss Methods 

on Body Composition?
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Willoughby D, Hewlings S, Kalman D. Body composition changes in weight loss: strategies and 

supplementation for maintaining lean body mass, a brief review. Nutrients. 2018;10(12):1876.

Change in Body Composition with Gastric Bypass Surgery at 12 Months

• The weight loss comprised a 49% ± 12% decrease in fat mass and a 14% ± 6% decrease in lean mass at 12 months
• Body composition was measured by DXA in 44 participants with obesity

Data are mean ± SD. 
aP < 0.05 compared with baseline by paired t test.
DXA=Dual-Energy X-Ray Absorptiometry.
Alba DL, et al. J Clin Endocrinol Metab. 2019;104(3):711-720.

VV-Field Medical-US-DEL-0066 © 2024 Lilly USA, LLC. All rights reserved.
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Change in Body Composition With Semaglutide at Week 68

• Phase 3 STEP1 68 week study Semaglutide vs Placebo
• 1961 participants , 140 participants in subgroup analysis
• Mean BMI 35

aAll enrolled participants with BMI ≥30 kg/m2 (N=1961).
bSubgroup of participants with a BMI of ≤40 kg/m2 (N=140).

DXA=Dual-Energy X-Ray Absorptiometry; QW=Once Weekly.

Wilding JPH, et al. N Engl J Med. 2021;384(11):989-1002.

Work from home Wi-Fi with solid fill
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Phase 3 Surmount 1 72 week study  Tirzepatide vs Placebo
2539 participants total, 160 participants in subgroup analysis
Average BMI 38
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What Are the Effects of  Different Weight Loss 
Methods on Body Composition?

Slide Courtesy Bill Dietz, STOP Obesity Alliance

Weight Reduction Is Accompanied by the Loss of Both Fat Mass and 
Fat-free Mass1

5. Garvey WT. J Clin Endocrinol Metab. 2022;107(4):e1339-e1347. 6. Holmes CJ, Racette SB. Nutrients. 2021;13(8):2493. 8. Nuijten MAH, et al. Obes Rev. 2022;23(1):e13370. 12. McCarthy D, Berg A. Nutrients. 2021;13(7):2473. 13. Heymsfield, S. Obesity Reviews. 2014;15(4):310-
321. 14. Willoughby, D. Nutrients. 2018;10(12):1876. 15. Wadden TA, et al. Curr Obes Rep. 2023;12(4):453-473.  16. Chaston, T. Int J Obes (Lond). 2007;31(5):743-750. 17. Alba, D. The Journal of Clinical Endocrinology & Metabolism. 2019;104(3):711-720. 
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Copyright © 2026 American Diabetes Association. All rights reserved, including those for text and data mining, AI training, and similar technologies.

Diabetes Care. 2024;47(10):1718-1730. doi:10.2337/dci23-0100

Impact of Tz on body composition: relative versus absolute change. Despite an increase in the percent LM, absolute LM decreased by 6 kg.

Figure Legend:

29

30



Primary Care Winter Conference Friday, February 27, 2026

Michelle Look, MD
Beyond BMI: Losing Fat, Preserving Muscle

Who Is at Risk 
for Too Much 
Weight Loss?

• Lower BMI (<35)
• Older individuals (because they start with 

lower lean mass)
• Sarcopenic Obesity
• Older women (because of the higher risk 

of osteoporosis)
• Women (because of the cultural drive for 

slimness driving unrealistic body image)

Body Composition Across the Lifespan

JafariNasabian P, et al.  Journal of Endocrinology.  http://joe.endocrinology-journals.org DOI: 10.1530/JOE-16-0603 
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Frailty Fractures in Weight Loss

• SELECT study hip and pelvic 
fractures from SAE reports

• Average age 61.5 years at start
• Average weight loss 9.3%
• Female patients 

• 1.0% (24/2448) vs 0.2% (5/2424)

• Patients age 75+ 
• 2.4% (17/703) vs. 0.6% (4/663

Increased Risk of Frailty Fractures in 
Look AHEAD Intensive Lifestyle Intervention

 Obesity (Silver Spring). 2025 Feb 13. doi: 10.1002/oby.24222.

Increased Risk of Fractures in 
SELECT Cardiovascular Outcome Trial

Is More Always 
Better?

No, Better Is 
Better!
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Body Composition Over Time
Initial report

4-month follow-up

Reviewing Skeletal Muscle Mass
Initial scan 4-month follow-upTrend
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Advice for Jim

• Minimal change in VAT reduction in liters. 

• Ratio of fat to sk mm mass loss close to 2:1, 
abnormal. 

• Slow down the weight loss
• Lower the dose  of Semaglutide or hold on up 

titration

• Focus on Nutrition and Resistance training

CONSIDERATIONS

Supporting a Healthier Lifestyle During Weight Reduction1

1. Almandoz JP, et al. Obesity (Silver Spring) 2024 Jun 10. Online Ahead of print. 2. WHO guidelines on physical activity and sedentary behaviour https://www.who.int/news-room/fact-sheets/detail/physical-activity, accessed 10th of September 

2024. 3. Wadden TA, et al. Am Psychol. 2020;75(2):235-251. 4. Wharton S, et al. Obesity (Silver Spring). 2023;31(3):703-715. 

HEALTHY
DIET

PHYSICAL 
ACTIVITY

• Nutritional completeness should be 
monitored1

• Diets rich in high-quality protein sources can 
support muscle maintenance and overall 
metabolic health during weight loss efforts1

• Physical activity is defined by any bodily 
movement produced by skeletal muscles 
that results in energy expenditure2

• Incorporate resistance training and aerobic 
training1-4
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Weight Loss–induced Reduction in Fat-free Mass (FFM) and Skeletal 
Muscle Mass (SMM) Is Attenuated Through Dietary Protein and Exercise 

Conte C, et al. JAMA. 2024;332(1):9-10 

Nutritional Assessment

Assess risk factors for nutrient deficienciesAssess

Evaluate nutrient intake (e.g., 24-hour dietary recall)Evaluate

Perform nutrition-focused history and physical assessmentPerform

Assess body compositionAssess
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Advise on 
Recommended 

Intakes

Fluids: ≥2–3 L/day
Protein: >60 g/day (up 

to 1.5 g/kg body 
weight/day)

Fiber: >21 g/day 
(women); >30 g/day 

(men)

Energy: 1200–1500 
kcal/day (women); 

1500–1800 kcal/day 
(men)

Micronutrients: 
correct deficiencies; 
consider vitamin D, 

calcium, multivitamin

Monitor 
Treatment 
Response

• Assess response monthly during 
dose escalation, then every 3 
months

• Adjust concomitant medications as 
needed

• Address gastrointestinal symptoms
• Ensure adequate social and 

emotional support
• Monitor for mood disorders
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Risk Factors 
for 

Malnutrition

• Obesity
• History of GI or bariatric surgery
• Advanced age
• Chronic diseases (e.g., CKD, heart failure, 

liver disease)
• Eating, mood, or substance use disorders
• GI symptoms
• Unintended weight loss >5% in 1 month or 

>10% in 6 months
• Food insecurity or monotonous diet
• Poor dentition

Management of AOM-Associated 
Adverse GI Events

• Eat smaller, nutrient-dense meals more frequently
• Limit high-fat, spicy foods, alcohol, and carbonated beverages
• Reduce dose, slow titration, or switch therapy
• Use OTC medications for short-term symptom relief if needed
• Ensure adequate intake of protein, fiber, fluids, and 

micronutrients
• Use short-term supplements if oral intake is inadequate
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Timing of Protein Matters
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Aerobic vs Resistance Training
Physical Function, Lean Mass and Strength

Villareal et al., NEJM, 2017 376:1943

Seated Exercises

47

48



Primary Care Winter Conference Friday, February 27, 2026

Michelle Look, MD
Beyond BMI: Losing Fat, Preserving Muscle

Seated Exercises

Seated Exercises
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Resistance Training

Resistance Band
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Single legged overhead march

Standing Strength Exercises

Standing Strength Exercises
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Lifestyle 5 P’s

• Regular consistent eating that 
is portion controlledPlanned Portions

• Vegetables, fruit and 1-1.5g/kg 
ideal body weight of protein

Plants and 
Protein-whole 

foods

• Strength trainingPower

• Adequate sleepPillow

• Avoid eating in the nightPause

Dr. Angela Fitch, Past President Obesity Medicine Association, CMO Knownwell

Beyond BMI

• Assess Adiposity

• Assess Lean Mass It Matters

• Choose treatment based on Signs 
and Symptoms of Clinical Obesity

• Even in the age of new Obesity 
Management Medications (OMM) 
lifestyle treatment is important

• Nutrition(adequate protein) and 
Resistance Training are essential
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