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Aging Part 1: Age-Related Physiological Changes. 
Adapted from a presentation at the 2007 DOC conference 

    
Aging is a complex phenomenon generally characterized by the declining ability to respond to 
stress, increasing homeostatic imbalance and increased risk of diseases.   Individual tissues 
and the body as a whole undergo changes which lead to an alteration in structure and finally 
death. 
 
Looking at the whole process of aging, we must remember to recognize normal versus 
pathological aging occurring on each structural level 

• Cellular aging – gene expression, protein synthesis, ATP decline etc. 
• Organ aging – changes in function, digestion, oxygen utilization excretion etc. 
• Body as a whole aging – changes in cognitive function, physical capacity, change 

in the appearance etc. 
 

 
Changes affecting Neuro-Muscular and Skeletal Function 
 

• Diminished sense of balance 
• Change in proprioception 
• Altered coordination 
• Increased tendency to falls 
• Decreased hearing, taste and eyesight 
• Diminished speed of a nerve impulse transmission 
• Cortical atrophy with decreased mental function 
• Changes in muscle structure leading to a decrease in type II fast muscle fibre 
• Subsequent decreased ability for high strength contraction 
• Sarcopenia – decreased muscle mass with subsequent decrease in strength 
• Diminished ability to repair 
• Decreased bone mass 
• Alteration in cell energy production  
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What Causes Ageing? 
 

• Genetic theory 
• Damage theory (free radical) 
• Gradual imbalance theory 
• Environmental theory 
• Interplay of all other factors 

 
Individual Tissues 
Skin 
 

• Thinning of the epidermis 
• Thinning of the dermis 
• Changes in the collagen and elastic fibres in the dermis 
• Reduced blood supply 
• Decreased activity of the oil and sweat glands 
• Difficulty in dissipitating heat and regulating core temperature 

 
Bone 
 
The major change occurring in the bone during aging is a decrease in the number of bone-forming cells – 
osteoblasts – which leads to poor fracture healing.  Other changes are outlined below: 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
Cartilage                                                                  Meniscus 
 

 
 
 
 
 
 
 
 
 

 

 Young Old 
Osteoblast � � 
Osteoclast Equilibrium � 
Growth Factor � � 
Joint Space Adequate � 
Density � � 
Blood Supply � � 
Immobilization Adequate � 
Force to Damage High force Low force 
Remodelling High Low potential 
Calcium Metabolism Adequate � 

 Young Old 
Water 65-76% Below 35% 
Collagen 10-20% � 
Free Radicals � � 
Extracellular Matrix � � 
Fluid Flax Smooth � 
Response to Growth  
Hormone 

� � 

Chondrocyte � � 
Function Good %age loss 
Healing Slight Almost none 

 Young Old 
Type 1 Collagen High %age Decreased 
Other Types Minimal Increased 
Cellularity High Low 
Dry Collagen Low High 
Tissues Surface Smooth Eroded 
Water 60-75% Below 30% 
Proteoglycans Increased Decreased 
Fibrochondrocytes High Low 
Diffusion Good Compromised 
Proprioception Good Poor 
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Capsule and Ligaments                                           Invertebral Disc 
 

   
 
Tendon 

                                                                               
 
 
 
 
 
 
 

 
 
 

 
 
 
Muscle 
 
 Young Old 
Mass High Slow decrease 
Fibre type Type 1 & 2 More type 1 
Strength Good Decreased 
Contract ability Good Poor 
Hormones level High Low 
Healing Brisk Slow 
Mechanism of Healing Regeneration Scar 
Oxidative cap. High Low 
Macrophages High Low 
Repair Good Compromise 
Food supply Good Poor 
 

 
 
 
 

 

 Young Old 
Insertion Strong Weakened 
Tears Insertion Midstructure 
Load at Failure High Low 
Water High Low 
Dry Collagen Small amount High 
Stiffness Minimal Increased 
Cross-links Small amount High 
Fibroblasts Active Less active 
Density of Fibroblasts Increased Decreased 
Healing Complete Incomplete 

 Young Old 
Gelatinous Part High Low 
Notochondral Cell High Low 
Transition Zone Absent Present 
Water Content High Low 
Fibrocartilage Small  Increased 
Dry Collage Decreased Increased 
Proteoglycans High Low 
Lamellae Smooth Coarse 
Necrotic Cell 1-2% 50-80% 
Diffusion Good Compromised 

 Young Old 
Fibril diameter Thick Narrow 
Cell count High Low 
Stiffness Minimal High 
Energy to tear High Low 
Tensile strength High Low 
Fibroblasts Rounded Flattened 
Collagen No cross-bridging Cross-bridging 
Water 70-80% Below 30% 
Vascularity Good Diminished 
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Common degenerative and age related pathology and changes occurring over the years 
 

Age 20 30 40 50 60 70 
Emphysema Smoking Mild airway 

obstruction 
X-ray 
hyper- 
inflation 

Shortness 
of breath 

Hospitalization Chronic 
oxygen 
debt 

Diabetes Obesity Glucose 
intolerance 

Elevated 
blood 
sugar 

Sugar in 
urine 

Medication Blindness, 
Neuropathy 

OA Accident Joint space 
narrowing 

Bone spurs Mild joint  
pain 

Moderate pain, 
stiffness 

Disability 

Athero- 
sclerosis 

Lifestyle, 
Genes 

Small 
plaques 

Large 
plaques 

Leg pain, 
Short of 
breath 

Angina pectoris Heart attack 

 
Research 

• An increase in blood pressure and total peripheral resistance (Stratton et al. 1994) 
• A decrease in maximum heart rate, stroke volume, cardiac output, left ventricular diastolic 

filling rate and contractility, arterial-venous oxygen difference and ejection fraction, leading to 
a 5 to 20% decrease in maximum oxygen consumption per decade after the age of 25 
(Mazzeo et al. 1998) 

• A decrease in pulmonary function (Brischetto et al. 1984) 
• A decrease in plasma volume, red blood cells and total blood volume (Davy and Seals. 1994) 
• An increase in glucose intolerance and insulin resistance (Shimokata et al. 1991) 
• A decrease in bone mineral density – especially in post-menopausal women – of 

approximately 1% per year (Burger et al. 1994) 
• A decrease in the basal metabolic rate (Shimokata and Kuzuya. 1993) 
• An increase in body fat of 3 to 5% per decade (Kyle et al. 2001) 
• A decrease in the size and number of muscle fibres and motor units, especially fast glycolitic 

motor units, of 3 to 5% per decade (Booth, Weeden and Tseng. 1994) 
• A decrease in muscular strength and endurance of approximately 15% between the ages of 

50 and 70, and approximately 30% per decade after age 70 (Mazzeo et al. 1998) 
• An increase in motor neuron atrophy and denervation, and a decrease in nerve conduction 

velocity (Booth, Weeden and Tseng. 1994) 
• A decrease in joint flexibility, an increase in the crystallinity of collagen and a decrease in 

tissue extensibility (Kuhlman. 1993) 
 

Debra Bakowska DO 
 
Part 2 of Ageing will be in the next issue including the predictors and assessment of senile disability and how 
to stay healthy.  To prevent this mag from getting too large, many of the graphics from the original 
presentation were not included.   

 
 
 
 
 

John Barker PhD BsC DO, the author of A Differential Diagnosis of Shoulder Pain in the December 07 
issue, is a retired osteopath. 
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One Way of Surrogate Muscle Testing 
Reprinted from DOC News August 04 and revised 

 
George Goodheart DC in 1964, inspired by the 
kinesiological examinations of Kendall and his 
colleagues some fifteen years before, 
combined Traditional Chinese Medicine with 
western anatomy and physiology into a system 
of muscle testing which he called Applied 
Kinesiology.  The writer was later privileged to 
hear him lecture robustly on how every organ 
dysfunction, every allergy, every postural 
imbalance can be evaluated by the strength of 
a specific muscle.  The response is binary.  A 
weakness represents a dysfunction or a 
negative, while a strong muscle represents OK 
or yes. 
 
Although one-to-one muscle testing creates a 
physical rapport with the patient, many 
practitioners have found drawbacks with its 
use over the last fifty years.  The tester needs 
to be consistent with timing, speed and 
pressure.  To avoid influencing unintentionally, 
he needs to ask the right questions, and not 
anticipate the right answer.  His posture and 
the posture of the patient need to be held 
precisely.  Gritted teeth, a rotated neck or 
cranial dysfunctions can all affect a response. 
The patient can be dehydrated, suggestible or 
distracted.  She may hold a strong thought or 
shift onto an irrelevant thought.  She may be 
unwell or always weak.  With multiple testing 
of the same muscle, she may become fatigued 
or, in an eagerness to be helpful, fight back.  
The patient may use more muscles than the 
one being tested.  Technically, these are called 
jamming, switching, oscillating, emotional 
blocking and psychological reversal, and can all 
give invalid and unreliable readings.  Some 
practitioners, though, do get a high percentage 
of good results and are happy to use only 
direct testing. 
 
Surrogate muscle testing or ideomotor 
signatory response is testing yourself as 
though you are the patient but you need to get 
yourself out of the way so that the testing 
goes through you, not by you (1).   
 

Try dowsing using a device.  Attach a 
symmetrical plumb bob on the end of a piece 
of string about 10 cm long and hold the other 
end still in front of your body.  Ask yourself to 
show a yes.  The plumb will rotate one way or 
move back-and-forth on a plane.  Then, ask 
yourself to show a no.  The plumb will rotate in 
the other direction or move back-and-forth on 
another plane.  Your subconscious has 
produced a reaction in your conscious mind 
that will always go in the same directions for 
yes and no when you use that bob.   
 
You can also use your own body to create a 
dowsing response and there are many ways to 
set up a question and answer system (2).  You 
can use the muscles grossly.  Touching your 
toes is yes while reaching short is no.  Full 
internal rotation of the shoulder with 
outstretched arm is yes while reaching short is 
no.  Subtler is to make a circle with the thumb 
and index finger of your non-dominant hand.  
Use the thumb and index finger of your 
dominant hand as a beak that you insert in the 
circle and try to open it.   
 
Some practitioners do not use muscles to test.  
A kinesiologist colleague rubs the end of her 
index finger in one direction over her 
thumbnail.  She has programmed a smooth 
surface to be yes and a sticky surface to be no.  
Others visualize one colour for yes and another 
for no, or use a kinaesthetic method of one 
hand hot for yes and the other cold for no.  
 
The method the writer uses for testing patients 
is to gently push the left middle finger onto the 
left index finger, leaving the right hand free to 
palpate.  A small downward movement of the 
middle finger towards the thumb is yes while a 
small upward movement of the index finger is 
no.  It has been found to be better to utilize a 
different set of procedures for testing yourself 
so the right hand is used instead of the left.  
The two responses feel so different. 
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All these dowsing responses are metaphors for 
your own intuition.  Develop your own code.  
Whatever method suits you, practice it often to 
make more neural connections and trust the 
responses.  If you try to override them with 
logic, you are using your ego and not getting 
yourself out of the way.  
 
  With practice, you will be 

able to switch instantly 
from using the logical 
part of the brain to 
the intuitive part 
and back again, and 
know which part 
you are using.  This 

ability to switch from 
using mainly beta brain 

waves to slower theta waves is a learnt 
process. 
 
Surrogate muscle testing cannot replace any of 
the specialized kinesiologies like Touch For 
Health that use a specific series of tests on 
different muscles of the upper and lower limbs 
because only one surrogate muscle is tested.  
It can, however, replace continuous testing of 
a patient’s deltoid muscle.   
 
Surrogate muscle testing can aid and reinforce 
diagnosis.  Start by asking, “Can I work on this 
patient?”  If the answer is negative, ask, 
“Should this patient see another type of 
practitioner or a doctor?”  
    
If there is tightness in the inter-scapular area, 
for example, palpate it with the free palm and 

ask, “Are these muscles balanced?”  Then, “Is 
the trapezius functioning well?”  “Since the 
trapezius is functioning, is the latissimus dorsi 
functioning well?”  “Are the rhomboids 
functioning?”  If you normally use a 1-5 
system (with 0 as complete non-functioning 
and 5 as perfect functioning), consider asking, 
“Is this a 4?”  Just as you would obtain a 
differential diagnosis logically, ask yourself 
questions using your intuition and muscle test 
them.     
 
Try the normal testing position of a vertebra 
with your first and second fingers on the 
transverse processes and ask, “Is this joint 
structurally sound?” or “Is this joint 
functioning?”  “Is this a facet problem?”  “Is it 
arthrotic?”  All those questions you would ask 
with physical testing but ensure you ask clear 
questions that have the possibility of only two 
answers. 
 
After treatment, it is useful to test again for 
structural and functional secondary changes 
that may necessitate further treatments.  If 
there is a choice of exercises for the patient, 
test for the most appropriate.   
 
Practitioners interested in nutrition can ask 
such questions as, “Does this patient receive 
enough vitamin C?”  “Is 500mg a day 
enough?”  Athletic trainers can test for the 
minimum rest days.  Acupuncturists can test 
for the appropriate point. The uses of 
surrogate muscle testing are limitless.  We are 
at the beginning of a revolution. 

Frank Waters 
 
(1) Ultimate Therapist video set from www.emofree.com 
(2) 27 Ways to Muscle Test in www.behaviourchanges.com 
 
 
 
 
 
 
In a study of some 21,000 subjects by the US Department of Agriculture, not one person received 100% 
RDA of 13 basic nutrients and 2/3 of the subjects were deficient in 2 or more of these nutrients. 
 
A free personal nutrition profile is available at www.nutriprofile.co.uk 
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Free Advertising of Your Practice 
 

Although they might bring results, Yellow Pages 
block ads and the backs of GPs’ brochures are 
relatively expensive methods of advertising.  An 
increasing amount of potential patients now use 
the internet and advertising on it can be 
inexpensive. The following are ways to get free 
advertising using Google software. 
 
www.google.com/local/add can create a free listing 
of your practice(s) so that when users search 
Google, Google Maps or Google Earth for a local 
practitioner, they can find you.   
 
Google Maps are found at 
http://maps.google.co.uk  You can embed Maps 
into your website for free at 
www.google.co.uk/apis/maps  
 
Google Earth can be downloaded from 
http://earth.google.com    This is a dynamic 
combination of satellite and aerial imagery of the 

whole earth.  Potential patients can search to see 
what the area near your practice is like in detail.  
 
Potential patients can also find your site on a free 
listing at www.google.co.uk/base 
 
Most of us have seen the sponsored links on the 
right hand side of Google search results.  Now you 
can try AdWords for free.  Google are offering £30 
worth of free online advertising.  Text Google to 
80247 on a standard network charge and they will 
text you back explaining how to set it up in about 
15 minutes.  There is no commitment.  To create 
an account, use www.google.co.uk/adwords    
 
Ever thought of making a short video about your 
practice and the way you work, and posting it on 
YouTube?  Perhaps not to everybody’s taste but if 
you are interested, see www.youtube.com  There 
are thousands of videos out there so try to make 
the title and tags unusual and interesting. 

 
 

Working in the Public Sector 
 
Hundreds of osteopaths used to work for GPs 
under Fundholding in the 1990s but that system 
was replaced with the huge, lumbering Primary 
Care Trusts (PCTs) by the newly elected Labour 
government 
 
Instead of grabbing a platinum opportunity to raise 
osteopathy’s profile among the other professions 
and the general public, and ensure continuing 
employment for those osteopaths who enjoyed 
working in the public sector, the General 
Osteopathic Council left it to the individual to apply 
to the PCTs and gave little help.  The GOsC did not 
send a folder to every PCT with evidence of the 
efficacy and cost-effectiveness of osteopathy; each 
osteopath had to do his or her own research.   
 
Although promoting the profession was a key 
provision of the Osteopaths Act 1993, the General 
Osteopathic Council - unlike the General 
Chiropractic Council - never took it seriously and 
later tried to remove this provision from the Act by 
Statutory Instruments.  This has meant that during 

this century, not many osteopaths or orthopaths 
work in the public sector and those few in the 
physiotherapy departments of hospitals have 
reported a lack of freedom of action and poor pay. 
 
Practice Based Commissioning is the new system 
initiated by the government in which GP practices 
work together to order services on clinical need 
from the PCTs.  Commissioners employed by the 
PCTs then place contracts on behalf of them while 
administrative functions, including payments, are 
undertaken by other local, regional or national 
hubs.   
 
The tariff of charges system is complex and there 
will not be full funding for some services in several 
regions for another three years. 
 
Although there are now three different layers of 
bureaucracy to deal with, these changes will create 
more employment possibilities for those 
practitioners interested in working in the public 
sector.  

 
 
“Corrupt, malevolent and unprofessional. That’s the GOsC.” - Anonymous osteopath
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The Democratic Osteopathic Council – The DOC
 
The DOC has been established for seven years and needs your continued support to 
fight for justice for you.  The struggle is hard but we know we will win in the end. 
 
All qualified members of the DOC are osteopathically competent under the criteria of 
The Osteopaths Act 1993.  Although they may have other titles, members are allowed 
the use of orthopath if they wish to do so. 
 
The qualified membership consists of: 

• Practitioners verbally abused cruelly during 1998-2000 and then refused 
registration as osteopaths. 

• Practitioners who mistrusted the way the registration process was so badly 
implemented that they refused to apply. 

• Practitioners who registered as osteopaths during the registration process or 
later but now do not wish to be associated with the GOsC. 

• Practitioners who are still registered with the GOsC as osteopaths but do not 
agree with several of the GOsC’s policies and have no means to express 
themselves.  They wish to retain the title osteopath and the only way they can 
do this under UK law is to remain registered with the GOsC, however distasteful 
that may be. 

 
The DOC pays the expenses to produce the newsletter you are reading but makes no 
editorial decisions which are independent.  There are at least 6 issues every year; 
there were 8 in 2007. 
 
It helps to finance criminal and constitutional lawyers to fight for your causes, and 
lawyers do not come cheaply.  The DOC now has an associate legal advisor who 
knows the full histories of the DOC and the GOsC. 
 
The DOC helps to finance and arrange CPD programmes that are often unavailable 
elsewhere in the UK.       
 
If you are not a member already but like what we say and want to help the fight, please 
consider joining the DOC.  Your subscription is tax-deductible.  Contact the Registrar 
to see if you are eligible -   
 Tel:     01227 363910  
 Email: anthony255matthews@btinternet.com       Please note new address 
It would help the Treasurer, Geoff Evans, if you paid by 1st February 2008.  Thank you. 
 
Some practitioners and interested lay people do not wish to become members but 
send donations to help DOC’s work.  We would like to use this opportunity to thank the 
anonymous donors for their generosity.  
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Membership Renewal Form 
Please contact the Registrar for a printed form if this cannot be used 

 

 

 

 

Name_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ DOC Registration Number_ _ _ _ _ _  
 
Address   _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 
Email Address _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
 
 
Please tick the O for your category of membership: 
   Practitioner  £150   O   Standard Orthopath 
   Osteopath  £  75   O   GOsC registered 
 Senior  £  75   O   Optional for over 65s  
 Non-practicing £  75   O   Special certificate 
 Conditional  £  75   O   For new graduates 
 Student  £  25   O   On an approved course 
 Lay  £  25   O   For associates 
 
 
Please make your cheque payable to DOC and send to: 
 The Registrar, 
 70 Canterbury Road, Herne Bay, Kent, CT6 5SB 
 
Suggestions and Comments: 
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AMAZING FEATS 
 

The General Osteopathic CouncilThe General Osteopathic CouncilThe General Osteopathic CouncilThe General Osteopathic Council    
 

Proudly Presents 
 

THE GREATEST DOUBLE ACT IN THE WHOLE WORLD 
 

 

Mr Nicholas Woodhead 
The tall thin one without the Glasses 

& 

Mr Derrick Edwards 
The tall thin one with the glasses 

 
 
 

MINDREADERS EXTRAORDINAIRE 
 

 

 

This paranormal pair  

Have developed their psychic powers  

To such mystical heights 

That with the use of  

A special magical apparatus called  

A blacklist  

By merely heaping abuse at any 

osteopathic candidate 

At five paces 

They can judge competence  

 

 

 

PROFESSIONALISM WITH PROBITY 
 


