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Estimate body composition 



Quantitative and semi-quantitative 
analyses of body composition 

• Most precise: Chemical analysis of tissues of 
dead animals after desiccation 

• Non-invasive quantitative methods 

– Bioelectrical impedance analysis (BIA) 

– Radioisotope total body water (TBW) analysis 

– Dual energy X-ray absorptiometry (DXA) 

– Morphometric measurements 

– BCS 

 

 



Bioelectrical impedance analysis (BIA) 

• Based on the concept that extra- and intracellular 
compartments in the body contain conducting ions 

• Approach: High frequency (>50 Hz) current pass 
through fluid compartments to calculate TBW volume 
as a linear function of resistance 

• Pro:  is used to estimate % body fat (BF) in normal and 
overweight humans 

• Contra: Increased adipose tissue accumulation require 
higher frequencies: 50 Hz doesn´t penetrate all -> 
falsely lowered  %BF,  has not proven reliable in dogs & 
cats in most settings 

Bordelon DJ and Wingfield W E. Monitoring acute fluid shifts with bioelectrical impedance analysis: a review. 
J Vet Emerg Critical Care 2002; 12: 153–161 



Radioisotope total body water (TBW) 
analysis 

• Principle: Water is distributed in all parts of the body -  except fat  
• Measurement of total body water (TBW) by using stable isotopes 

like deuterium oxide 
• Approach:  

1. Ingestion of known dose of isotopic  
2. Elapsing of time to allow equilibration within the body water  
3. Sample of blood, or urine, or saliva for analysis of the isotope 

concentration  
4. Calculation 

• Direct calculation of total body water  
• Indirect calculation of body fat (body weight – total body water) 

• Pro: High correlation to carcass desiccation results 
• Contra: Tends to overestimate TBW and is considered difficult and 

time-consuming -> is not a practical clinical tool 

Schoeller DA, van Santen E, Peterson DW, Dietz W, Jaspan J, Klein PD. Total body water measurement in humans with 18O and 2H labeled water. 
Am J Clin Nutr 1980;33:2686–93.  



Dual energy X-ray absorptiometry 
(DEXA) 

Method: X-rays at two levels 
are released as a beam 
and exhibit attenuation 

-> X-rays of different energy 
levels are impeded 
differently by bone 
mineral, fat and lean tissue 

-> calculate the quantity of 
each tissue in each area 
scanned 

-> three compartments: bone 
mineral, fat tissue and lean 
tissue 

Wedekind KW, Toll PW, Richardson DC, et al. Validation of dual energy x-ray absorptiometry as a quantitative measure of body composition in 
small subjects (abstract). Journal of Bone Mineral Research 1992; 7 (Suppl. 1): S256. 



DEXA 

• Requirements: 

– Expensive specialised 
equipment 

– Deep 
sedation/anaesthesia 
(no movement) 

– ~10-20 min/animal 



DEXA 

• Pro: DEXA is useful for in vivo estimation of 
body composition in healthy dogs and cats 

• Contra:  
– Possible inaccuracy  

• Obese subjects have increased tissue depth 

• High hydration level leads to overestimation of fat 
content 
– Since DEXA assumes also a set fat-free mass water content 

– Sedation 

– Equipment! 



Morphometric measurements  
in dogs and cats 

• Measuring various areas of the body with a tape 
measure (non-invasive) 

• Validated from the  University of Tennessee, 
College of Veterinary Medicine in cooperation 
with Hill´s 
– Assessment: Morphometric measurements (MM), BCS 

5 –point, BFI, DEXA in dogs (20-65% BF) and cats (25-
62% BF) 
• MM and BFI better than BCS 

• Assesses accurately > 30% BF 

Angela Witzel  Hill´s Global Symposium of Obesity 2013, S9-13 



Morphometric Measurement Instructions 
CATS 

Circumferences Lengths 



Morphometric Measurement Instructions 
DOGS 

Head Legs 



Internet tool: Healthy Weight Protocol 
for dogs & cats 

www.hwp.hillsvet.com 

 

 

http://www.hwp.hillsvet.com/


Body Condition Scoring (BCS) 

• Most common in small animal clinical practice  

• Subjective, semi-quantitative method of 
evaluating body fat and muscle  

• Developed for production (cattle, sheep, 
goats) and companion (dogs, cats, horses) 
animals  



Fat or Muscle?  
Muscle Condition Scoring  

• Evaluation of muscle mass 

– Visual examination 

– Palpation  

– Of 

• Temporal bones 

• Scapulae 

• Ribs 

• Lumbar vertebrae 

• Pelvic bones 

Tony Buffington 2010 
Tony Buffington, Journal of American Animal 2010, Vol. 4 



Reliability of Body Condition Scoring 

• The usefulness and reliability are dependent 
on 3 aspects:  
– Repeatability 

• Repeatability is the ability of an assessor to assign the 
same score for the same animal during repeated 
examinations, Repeatability is an assessment of within-
assessor variability or within-assessor precision. 

– Reproducibility 
• Ability of 2 or more accessors 

– Predictability 

W. Burkholder , Use of body condition scores in clinical assessment of the provision of optimal nutrition 
Journal of American Animal 2000, 217, 650-654 



BODY CONDITION SCORES IN DOGS 
AND CATS  

Alberto Giacometti„Le chien“  1951 



BCS in dogs and cats  

• Multiple scales exist 

– Nine –point BCS validated by DEXA 

– Five-point system  

• Problems:  

– No accurately prediction > 45% BF 

– Differentiation fat - muscle 

– Growth (too heavy but not fat) 



9-point BCS in dogs  

 

5 ideal body weight 
5 equates to 20-25% body fat 

9 equates to 40-45% body fat 

7 equates to 20-30% overweight 

Each unit -> 10/15% + ideal body weight 
Each unit -> 5% + body fat 
 

Laflamme , Development and validation of a body condition score system for dogs Canine practice 1997  
 

http://agris.fao.org/?query=+citationTitle:"Canine practice"


9-point BCS in cats 

 

5 ideal body weight 
5 equates to 20-25% body fat 

7 equates to 20-30% overweight 

9 equates to 40-45% body fat 

Each unit -> 10/15% + ideal body weight 
Each unit -> 5% + body fat 
 

Laflamme et al.  Estimation of Body Fat by Body Condition Score . J. Vet Int.  Med 1994;8:154.  
 



Traditional BCS only Validated for pets 
with < 50% Body Fat 

5 Point 
BCS 

% Body 
Fat 

9 Point 
BCS 

% Body 
Fat 

3 16-25 5 23-27 

4 25-35 6 28-32 

5 36-45 7 33-37 

8 38-43 

9 44-47 



The Domino Effect of Starting with the 

Wrong Ideal Weight  
Inaccurate 

Starting 
Point 

↓ Success 
↑Frustration 

↓ Recommendation 

↑ Unhealthy Pets 
Unhappy HCT 



Body Fat Index (BFI) versus BCS 
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BODY CONDITION SCORE IN 
HORSES  



BCS in horses 

Often used standard system:  
HENNEKE et al. (1983)  

– Evaluated on 20 adulten Quarterhorse mares  

– The rating is based on palpation and visual 
assessments of fat deposits at several areas 

– Scale of 1 to 9 for their fat/muscle content 

• 1 poor, 9 extremly fat 

Henneke, D., Potter, G.D., Kreider, J.L. & Yeated, B.F. 1983.Relationship between condition score, physical measurements  
and body fat percentage in mares. Equine Veterinary Journal 15 (4); 371-372. 

//commons.wikimedia.org/wiki/File:Roan.jpg


Areas checked in Henneke scoring system 



Score Condition   

1 Poor Extremely emaciated; no fatty tissue; vertebrae, ribs, tail head, and bones of 

withers, shoulder, and neck are visible 

2 Very Thin Emaciated; slight tissue cover over bones; vertebrae, ribs, tail head, and 

bones of withers, shoulder, and neck are visible 

3 Thin Slight fat cover over body; individual vertebrae and ribs no longer visibly 

discernible; withers, shoulders, and neck do not appear overly thin 

4 Moderately 

Thin 

Ridge of spine and outline of ribs are visible; tail head may or may not be 

visible depending on the breed; withers, shoulders, and neck do not appear 

overly thin 

5 Moderate Spine and ribs cannot be seen however ribs can be felt; tail head is spongy; 

withers, shoulders, and neck are rounded and smooth 

6 Moderately 

Fleshy 

Slight crease down spine; ribs and tail head feel spongy; fat deposits along 

withers and neck and behind shoulders 

7 Fleshy Crease down spine; ribs have fat filling between them; tail head spongy; fat 

deposits along withers and neck and behind shoulders 

8 Fat Apparent crease down spine; ribs difficult to feel; soft fat surrounding tail 

head; fat deposits along withers, behind shoulders, and on inner thighs; neck 

is large 

9 Extremely 

Fat 

Obvious crease down spine; patchy fat on ribs; bulging fat on tail head, 

withers, behind shoulders, and on neck; fat fills in flank and on inner thighs 



The ideal BCS - Henneke 

Depend on the stage of production  
• 4: horses in heavy race training 
• 5: for growing and riding horses 
• 6: mares going into the breeding season 
• 7: Before foaling 
Things to consider: 
• Fed free-choice hay -> “hay belly”  
• Not all horses are proportioned equally 
• Growth and breeds 



Different breeds 

Quarter horse 
Standard breed 
(Deutsches Warmblut) 

http://www.google.be/imgres?imgurl=http://www.pferde-rassen.de/bilder/d/DeutschesReitpferd.jpg&imgrefurl=http://www.pferde-rassen.de/rassen/d/DeutschesReitpferd.htm&h=302&w=350&sz=19&tbnid=z53tfS-yDc0BnM:&tbnh=90&tbnw=104&zoom=1&usg=__Xi2VWKg0Iaq2liDiSBI2OGZ-G5U=&docid=wiZj6E0_lLd5RM&sa=X&ei=en84UofaA4O57Aaa_YC4BQ&ved=0CEgQ9QEwBA&dur=2239


Mean BCS (Henneke) at individual areas in standard breed horses 

n= 40, µ=5.9, σ =1.0  

Neck,   withers, shoulder, back,  ribs,   hip,   tailhead 

Schramme S.,  Body Condition Scores und biometrische Daten zur  Abschätzung des Körpergewichtes bei Warmblutpferden Dissertation, 2003 LMU Germany 



BCS? 9 



BCS ? 1 



BCS:? 7 

Same Horse (BCS 1) just 9 month later, with hay + oat in open stabling 
with free movement but no training 



Conclusion 

One of the key elements of a successful feeding 
plan is to estimate the ideal body weight. The 
vets and their health care team should be 
aware of the most accurate and doable 
method they can use for their patients. 
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Thank you! 


