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Insulin, Testosterone and Thyroid: 
What You Need to Know to 

Maximise Your Results 

ABOUT ME  
Do I even lift?  

The Irrelevant Stuff  
•  Published in Peer Reviewed Journal 

Human angiotensin-converting enzyme I/D and alpha-actinin 3 R577X genotypes and muscle 
functional and contractile properties. [Experimental Physiology, 2009; 94(1):81-9] 

•  Qualified Higher Education Lecturer 
–  Lecturer at 2 Academic Institutions 

•  2 Postgraduate degrees from recognised academic institutions 
–  Clinical Nutrition & Sports Nutrition 

•  Undergraduate degree 
–  Sport and Exercise Nutrition 

•  Vocational Qualifications 
–  ISAK accredited & CSCS 
–  REPS Level 2 (just to be sure) 

Unfortunately, I’m not an ex-internationally capped rugby 
player, but hopefully you won’t hold that against me… 
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What we offer for PTs 

AIMS 
•  Hormones and the regulation of body-fat levels 

–  Insulin, Testosterone, Thyroid + Leptin, Cortisol, Ghrelin 

•  Reversing metabolic adaptation 
•  Effectively overcoming fat-loss plateaus 
•  Eating to reach your genetic potential for muscle gain 

–  Tomorrow…  
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HORMONES AND THEIR ROLE IN 
REGULATING BODY FAT LEVELS 

Setting the scene 

•  Who thinks hormones play a large role in regulating 
body fat levels? 

•  Who thinks consistently elevated cortisol levels will 
stop someone getting lean? 

•  Who thinks calories play a larger role in determining 
body fat levels than hormones? 

A note on ‘hormones’ 
•   You are not going to learn any ‘zen’ 
•  Hormones clearly play a massive role… you just can’t 

change them all that much. 
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6 month diet and 6 months weight regain 

•  Macros 
–  30 - 45% PRO 
–  35 – 35% CHO 
–  22 – 28% FAT 

Natural Bodybuilding Case Study  585

intraclass correlation coefficient of .893 using this system 
was previously reported.24

Results
Results are presented with zero representing the mea-
surement taken the month of competition (1 week before 
competition). A negative number indicates a month before 
competition and a positive number indicates a month 
after competition. For example, –5 indicates 5 months 
before competition.

Throughout the entire study the subject consumed 
5 meals per day, equally spaced out 4 to 4.5 hours apart. 
During the preparation period, the meals before and 
after the training session together contained ~50% of the 
subject’s daily carbohydrate intake (~25% pretraining 
and ~25% posttraining). Initially during the preparation 
period, the subject’s daily macronutrient breakdown was 
~36% protein (PRO), ~36% carbohydrate (CHO), and 
~28% fat for 5 days per week and ~30% PRO, ~48% 
CHO, and ~22% fat for 2 days of the week. During the 
preparation period, overall caloric intake did not change 
dramatically, but modest (5–10 g) weekly reductions in 
CHO and/or fat were made based on the progression of 
weight loss. Just before competition, the daily macronu-
trient breakdown was ~46% PRO, ~29% CHO, and 25% 
fat During the recovery period, the daily macronutrient 
breakdown was more variable but generally consisted 

of ~25% to 30% PRO, 35% to 40% CHO, and 30% to 
35% fat.

During competition preparation, per week on aver-
age, the subject performed 4 days of resistance training 
(total 5 h/wk), 1 day of high-intensity interval training 
(total 40 min/wk), and 1 day of low-intensity, steady-state, 
aerobic exercise (30 min/wk). This resistance-training 
split enabled the athlete to train each major muscle 
group twice per week. In addition, the subject performed 
“posing practice” during the preparation period. This 
involved repeated sustained (~30–60 s) isometric con-
tractions of major muscle groups while the subject held 
his limbs and torso in a position intended to make the 
muscles appear as large and defined as possible. These 
practice sessions lasted 15 to 30 minutes and varied in 
frequency from once per week during the initial weeks 
(weeks 1–6) of preparation up to 3 or 4 times per week 
during the final weeks (weeks 20–26) of preparation. In 
the 6 months after the competition, per week on average, 
the subject performed 4 days of resistance training (total 
5 h/wk) and 1 day of high-intensity interval training (total 
20 min/wk) only. The resistance-training frequency for 
each major muscle group remained at twice per week 
during this period.

Energy intake and resting energy expenditure are 
shown in Figure 1. Cardiovascular and body-composition 
parameters, exercise performance, blood parameters, and 
POMS results are presented in Figure 2 and Tables 1–5.

Figure 1 — Average weekly food intake (energy intake) and body mass (body mass) along with resting energy expenditure (resting 
energy expenditure measured at –26, –13, 0, and 13 weeks.

Rossow et al (2013) 

Changes in Hormone Levels 

586

Figure 2 — Percent changes from baseline for hormone variables.

Table 1 Cardiovascular Variables

Time Point

Measure –6 –5 –4 –3 –2 –1 0 1 2 3 4 5 6

Blood pressure (mmHg)

 brachial systolic 132 132 116 103 102 103 104 115 122 129 119 112 116
 brachial diastolic 69 81 67 63 67 59 56 60 64 66 62 61 64
 aortic systolic 105 112 99 88 88 93 99 103 98 94 99
 aortic diastolic 69 81 67 63 67 60 64 66 62 61 64
 aortic mean arterial 81 94 79 72 75 74 78 79 77 74 78
Limb blood flow (mL · 
100 mL–1 · min–1)
 forearm 2.38 1.55 1.93 1.59 1.50 1.53 1.59 1.60 1.80 2.84 1.98 2.10 1.88
 calf 1.71 2.14 0.90 1.42 1.70 1.48 1.61 1.50 1.18 2.08 0.83 2.23 1.95
Pulse-wave velocity (m/s)
 aortic 5.8 6.2 5.4 6.2 5.5 4.6 3.8 5.3 4.6 5.4 5.5 5.5 5.9
 femoral 9.2 9.4 7.4 9.7 9.2 7.9 8.4 5.0 10.4 8.5 8.3 9.5 10.1
 brachial 7.8 9.2 9.7 6.6 6.8 7.4 6.1 9.2 7.9 9.5 9.9 9.8
Cardiac measures
 heart rate (beats/min) 53 46 40 34 36 27 27 46 48 56 47 49 47
 EDVi 85.5 87.9 89.2 102.3 100.8 112.4 113.2 75.4 84.4 83.0 80.2 77.1 89.7
 ESVi 41.2 41.7 39.4 45.6 46.0 48.6 44.1 29.6 36.9 34.6 31.2 33.9 39.2
 SVi 44.4 46.3 50.0 56.6 54.9 64.2 69.3 45.8 47.5 48.4 49.1 43.2 50.5
 ejection fraction (%) 51.7 52.7 56.0 55.3 54.7 56.7 61.7 60.0 56.0 58.3 61.3 56.0 56.3
 COi 2.4 2.1 2.0 1.9 2.0 1.7 1.9 2.1 2.3 2.7 2.3 2.1 2.4

Abbreviations: EDV, end-diastolic volume; ESV, end-systolic volume; SV, stroke volume; CO, cardiac output; i = indexed to body surface area.

The Insulin Hypothesis is Dead 
LAST MINUTE SLIDE SORRY! 
 
•  Hall et al, 2015 
•  Most expensive study ever 
•  Most accurate measurement of energy in AND energy 

out ever 
•  Very cleverly designed study 
•  Has nothing to do with what a diet should look like 
•  Categorically showed that you do NOT need to reduce 

insulin to lose body fat 
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How do hormones affect fat loss? 

Hormone	 Effect	 Notes	

Insulin	 No	Effect	 Prac:ce	‘healthy’	behaviours	

Testosterone	 Minimal	Effect	 Can’t	change	it	much	

Thyroid	Hormones	 Big	effect	 Can’t	change	them	much	

Ghrelin	(PPY,	CCK,	GLP1	etc)	 Small	indirect	effect	 Can	be	overridden	somewhat	

Cor:sol	 Small	permissive	effect	 Will	change	as	a	‘result	of’	

Lep:n	 Regulatory	effects	 Prac:ce	‘healthy’	behaviours	

A Final Note on Hormones 
•  Hormones are indeed a key predictor of success 
•  However, how much can we manipulate them naturally? 

 

“Don’t try to manipulate hormones. Try to 
manipulate people…”  

- Me, FitPro 2016 

MAXIMISING TESTOSTERONE 
Just don’t depress it…  
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Volek et al (2004) 

Lower dietary fat intakes 
•  Are correlated with reduced resting serum testosterone 

concentrations 
•  in males 

–  Hamalainen et al., 1984; Reed et al., 1987; Volek et al., 1997 

•  and females  
–  Goldin et al., 1994; Ingram et al., 1987 

•  Individuals consuming a diet containing 20% fat 
compared with a diet containing 40% fat have 
significantly lower concentrations of sex steroid 
hormones. (Hamalainen et al., 1984) 

(Broad and Cox, 2008) 

SO WHAT DOES DETERMINE BODY FAT? 
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Energy Balance: Ad Lib vs Tracking 

Energy OUT 
•  BMR is affected by… 

–  Calories 
–  Body Weight 
–  Muscle Mass 
–  (Age, Gender, Height) 

•  EEE is affected by… 
–  The amount of training/exercise completed 

•  NEPA is affected by… 
–  Occupation 
–  Lifestyle 

•  NEAT is affected by… 
Dieting/Calories 

Adaptive Thermogenesis! 
•  It’s Real! 
•  It can turn a legitimate kcal deficit into a maintenance 

‘diet’ 
–  15-20% lower expenditure after dieting  

•  Does it keep adapting? 
–  10% vs 20% bodyweight reduction – maximal reductions in EE 

•  What if I maintain all my muscle? (Johanssen et al, 2012) 

•  Reverse dieting / Building Metabolic Capacity  
–  Currently very little research, ‘learn’ with caution 
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HOW TO OVERCOME FAT-LOSS 
PLATEAUS 

Add Progression/Change Method 
•  Progress Tracking method 
•  Use a plan 
•  Intermittent fasting 
•  Cycle calories 

Credit:	Shredded	By	Science	

Expanding your scope of success 
•  Can you help more people/achieve better results by 

having an ‘open mind’? 

•  Intermittent Fasting 



10/04/16	

9	

45 Year Old, Weight Loss-Resistant Female  

Weight Loss 

DIET	BREAK	

Energy Intake   
•  Never eat less than your estimated BMR 

–  Plenty of calculators for this 
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Adaptive Metabolisms 
•  If I were to force overfeed someone by 1000kcal/day 

Monday to Saturday, then let them do what they want on 
the Sunday, for 3 months.. 

•  How much weight would they gain? 

Kcals In/Out: Twin Studies 
•  Twins were overfed 1000 kcal/ day (6 days out of 7) for 

100 days. 
•  Weight gain ranged from 9 to 30 pounds between the 

different pairs of twins 
–  Weight gain within each twin pair was similar 

•  The between twin variance in weight gain was three 
times the variance within pairs.  

•  When looking at gains in upper body fat or abdominal 
visceral fat, the between twin variance was six times 
greater than within pairs. 

Bouchard and Tremblay (1988) 
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REVERSE DIETING  

Increase Kcals for Weight Loss 
•  Short term change for the LONGTERM goal 
•  Occurrence in those with starve binge cycles 
•  Fat gain time course vs ‘Recovery’ from Adaptive 

Thermogenesis 
 

Luxuskonsumption – Boosting metabolism 

•  Cheat meal?  
–  Nope 

•  Refeed day 
–  Nope 

•  3-7 day refeeds/diet breaks? 
–  Its likely you’ll get some recovery in NEAT 
–  Efficacy of the small change in hormones is too understudied 

•  Potentially drop fat low and ramp carbs… 
–  Due to low levels of de novo lipogenesis from carbohydrate 

•  E.g. 3 day CHO overfeeding resulted in 28% increase in 
leptin and 7% increase in TEE (Dirlewanger et al, 2000). 
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EATING TO REACH GENETIC POTENTIAL 
FOR MUSCLE GAIN 

Come to my talk tomorrow 
•  If you can’t… I’ll send you the slides anyway. 

www.Mac-Nutri,onUniversity.com		
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SUMMARY 
•  So what do you need to know about hormones to get 

great results with yourself and clients? 

  NOTHING. 

Questions? 


