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Vitamin D- A guide for Neuromechanical 
practitioners 

Why vitamin D deficiency is making your patients  
hypersensitive, fatigued and depressed/anxious  

 

All practitioner’s have two things in common

• We all have patients who get amazing, life changing, results 
through our care…..what do we learn from these? 

• We all have patients who get responses that are……quite 
good,OK, bit disappointing, meh, or just no response at all      
- this an opportunity for learning & improvement

• All	patients	should	benefit	from	neuromechanical	care	
• If	treatment	doesn’t	sustain	or	it	does	and	patient	still	isn’t	
well		

– why	 ?	
– and	what	do	we	do	?		

• “Insanity	is	doing	the	same	thing	over	&	over	again	&	
expecting	different	results”



Vitamin D: The Neuromechanical-Metabolic 
Interface 

 

Results not theory

Too many options = overwhelmed 

Functional medicine seminar  

Keystone nutrients
• Specific nutrients affecting specific pathways/cycles relevant to 

neuromechanical practice


• “Bottlenecks”


• “Dominos”

Factor in
• How common is it low/suboptimal 


• Can it be replenished quickly with supplements/foods & maintained


• How fast are the results



• Vitamin D is in public awareness and you can’t get enough from 
diet- easy sell, good compliance 


• Supplements are cheap


• Results within days/weeks


• Great place to start metabolic intervention for practitioners new to 
nutrition

Treatment/care goals:
• Neuromechanical intervention to work as expected 


• Sustained ROM increases consistent with remodelling/
healing


• Sustained drops in pain consistent with remodelling/healing 
& normal nervous system nociceptive thresholds


• Increase health & wellness

• Vitamin D deficiency is a common cause of persistent pain & dysfunction  
mood & behaviour, and fatigue


• Significant % of neuromechanical pain patients are deficient/insufficient in 
vitamin D - esp obese, non-caucasian, & elderly 

• 5000iu (125 mcg) daily will correct most adult patients deficiencies, except 
the obese



• Immune system & inflammation - 50 % of our ancestors died from infections

Integrated response between with a goal of

survival rates.

Prioritise removal of             &/or healing by modified behaviour to  

facilitate recovery & reduce chances of predatory attack





Essential	clinical	questions

• Is	my	patient	likely	to	be	vitamin	D	deficient	or	insufficient	?	
• If	yes…..	
• Is	my	patients	vitamin	D	deficiency	or	insufficiency	
• directly	causing	the	chief	complaint(s)	-	allodynia	



• Is my patients vitamin D deficiency or insufficiency


• - contributing to a dysfunctional metabolic system which is 
creating a sustained inflammatory response & 
hypersensitivity within the PNS/CNS (lowered pain 
threshold)


• - effectively highlighting/exaggerating	latent	
neuromechanical	dysfunction	&/or	connective	tissue	failure

Common Symptoms /Signs  
< 25 nmol/L - Gross deficiency 

• Always Symptomatic – severity varies


• Muscle pain and stiffness – Broad areas


• Pain: dull ache – local lumbar spine or generalised spine and bilateral 
extremities


• Fatigued – often very severely 


• Very weak (Muscle testing – globally weak)


• Low mood/Depression, behaviour issues


• Previous non-response to other Rx

<25 nmol/L – Common Dx
• Fibromyalgia


• CFS


• “Depression” “anxiety”


• “all in my head” aka central hypersensitivity 


• Growing pains in children


• Failure to thrive, developmental delay


• Grumpy teenager



62 nmol/L7100 iu daily 

47% in pain in 3 months  

35% reduction in depression

77% increase in vitality 

Common symptoms 25-50 nmol/L -Deficient

• Usually symptomatic but on a more subtle level - awareness varies


• Low grade aches and pain – broad, non-specific


• Low pain threshold highlights/exaggerates local neuromechanical 
issues, thus presenting as regional mechanical pain (beware 
treatment results plateauing….)


• Fatigue and mood issues: Mild-moderate 


• Previous partial response to rx - plateaued and effects easily lost

Case	Study:	Persistent	low	back	pain

• Russell	47	yo	male	Aug	2008,	3	yr	hx	CLBP,	neck	pain	p-n	bilateral	hands	
(4-5th	digits)	EXAM:	S	scoliosis,	neuro	NAD,	X-rays:	Mod	DDD/DJD	Lower	
Lx,	C6-7	

• 8	Rx,	good	improvement	of	function	noted,	mild	symptom	changes	
(5/10	Av	pain,	p-n	in	hands	20%	better)	

• Advised	pilates/home	rehab,	continue	care,	less	frequent	intervals,	8	
treatments	over	4	months	

• Significant	improvement	in	function,	but	symptoms	remain	static



Case	Study:	CLBP

• Relies	on	NSAID’s/tramadol	every	4	hours	
• Referred	back	to	GP	for	CRP,	B12	(vegetarian)	and	vitamin	D,	
Inflammatory	arthropathy	?	

• Jan	2009	vitamin	D	=	35.5	nmol/L	
• Corrected	calcium	2.29	nmol/L	(2.15-2.60)	
• CRP	<1	
• B12	140	ng/L	(NHS	<130	deficient,	130-160	indeterminate	value),	>160	
normal	

• GP	Rx:	800iu	vit	d	with	calcium	carbonate	
• B12	injections	1000mcg	hydroxocobalamin

Case	study:	CLBP

• Patient	agreed	to	take	5000iu	daily	
• Aug	2009-	Pain	free	(still	having	monthly	B12	injections)	
• Oct	2009,	B12	now	only	every	3	months	low	grade	LBP	returned		
• Recommended	1000mcg	daily	B12	sublingual	Methylcobalamin	
• Dec	2009	Pain	free	(starts	sublingual	B12	one	month	after	
injection)		

• Follow	up	blood	tests:	Vit	D	232	nmol/L	
• B12	140	>	646ng/L

<6 yo 150,000 iu 
>6 yo 300,000 iu

33.5 nmol/L

111 nmol/L

57% reduction 



Case	Study:	Diffuse	pain/fatigue

• Ben	12	yo	boy,	Feb	2013	,generalised	muscle	and	joint	pain	(knees,	feet/
ankle,	LBP,	neck),	very	fatigued	

• Fractured	ankle	March	2011,	6	weeks	cast,	didn’t	heal	
• Splint	4	weeks,	US	showed	signs	of	healing	

• Jan	2012:	Paeds	consultant	ref	on-going	pain,	bloods	NAD		
• Dx:	Flat	feet	
• Rx	with	a	DC	and	DO

Case	study

• Exam	:		
• Beighton	7/9	
• Very	flat	feet	
• Very	weak	on	muscle	testing		

• Vitamin	D	test	ordered

50,000 iu loading 
dose,  
5,000 iu daily 
thereafter

Subsequently added 
 450mg Mg  
citrate 

• Rx:	SMT,	SOT/Cranial,	IASTM,	home	rehab,	orthotics,		
• June	2013:	Excellent	clinical	changes	



• December	2013:	Achy	LB,	knees,	poor	sleep	

• Stopped	vitamin	D	in	Oct	2013……..

Blood levels >50 nmol/L

50-85 nmol/L – Reported as adequate, aka “normal”


- Always get patient to obtain copies of GP notes 


Functionally: 50-85 nmol/L = Insufficient - not recognised by 
most mainstream labs

2	Groups	given	500mg	oral	calcium	with	average	vitamin	
D	levels	of	50nmol/L	and	86	nmol/L

Absorption	was	65%	higher	in	the	group	averaging	
86.5nmol/L

Conclusions:	Patients	with	“normal”	vitamin	D	levels	are	
not	getting	the	full	benefit	from	their	calcium	intake 

							“We	conclude	that	the	reference	range	is	set	too	low”

Heaney	RP	et	al	JACN	Vol	22,	No	2,	142-146	(2003)

Blood levels 50-85 nmol/L
• Not usually symptomatic unless they have a defect in the 

vitamin D receptor (VDR) – thus need higher doses for the 
normal physiological response 



Pain,	depression

• David	67	yo,	3	year	Hx	of	severe	muscle	&	joint	pain,	severe	fatigue	
&	weakness,	came	on	after	radiotherapy	prostate	cancer	

• Unable	to	do	normal	ADL’s,	cant	walk	up	stairs,	effectively	disabled	

• GP	Dx:	OA	
• 1300	iu	vitamin	D	(325	%	above	RDA-400iu)	
• Vitamin	D	levels	55	nmol/L

• Rx:	5000	iu	daily	vitamin	D	
• Within	3	days	walking	up	stairs	
• 2	months	later,	walking	up	to	4	miles	

• Via	blood	testing	now	takes	7000iu	daily		
• 209	nmol/L

Optimal levels ?
• 100-200 nmol/L


• Mimics natural endogenous production with sun


• Epidemiological & some RCT’s to suggest 100 -200 nmol/L 
significantly reduces cancer, MI, stroke, MS and mortality in general 

Vieth R AJCN 1999;69:842-56 

Vitamin D levels whilst living in sun-rich conditions



Measuring	Vitamin	D	

• Always	measure	the	inactive	form		25(OH)D3	

Home	finger	prick	test	
www.vitamindtest.org.uk		
£29	
NOTE:	Labs	reference	ranges	are	
set	far	too	low,	advice	patient	to	
bring	in	results,	use	ACN	functional	
range	chart

Vitamin	D3

Milk	
yogurt

Supplements

25(OH)D3	(Blood	test	
value)	INACTIVE

1,25(OH)D3	

Into	blood	-ACTIVE

Salmon	
Mackerel

Calcium,	Muscle		

And	Bone	Health	

Regulation	PTH	
production

UVB/ UV 3 >   

Skin:	no	lotion	
=	Pre	vitamin	D3



Vitamin	D3

Milk	
yogurt

Supplements

25(OH)D3	(blood	test	
value)

1,25(OH)D3		

in	blood

Salmon	
Mackerel

UVB / UV>3 

Skin:	no	lotion	
=	Pre	vitamin	D3

1,25(OH)D3

Anti-inflammatory	
Regulates	cell	growth	(cancer)	
Mental	health,	BP

Calcium,	Muscle		

And	Bone	Health	

Regulation	PTH	production

Immunomodulation	
Infection	prevention	
Auto-immune	prevention

Skin	production
• UVB	-	UV3	and	above	–	No	lotion:	April	to	Sept,	11am-3pm	
potential	production	

• Rule	of	thumb	
– Shadow	shorter	than	you	=	Vitamin	D	
– Shadow	longer	than	you	=	No	vitamin	D	production



Sun exposure 

• 1 MED 


(Minimal Erythermal Dose)


up to 20,000 iu produced within 30 minutes

Minimum	25%	body	skin	on	show,	usually	face,		
arms	and	legs

10-30	minutes		
(varies	with	skin	tone)

	Aim	for	1/3	-1/2	MED	–	Must	not	burn	!!	

No	lotion:		
-	SPF	30	and	above	blocks	99%	of	all	vitamin	D	
production

March/April	–	Sept/Oct	
	 	 11am	–	3pm

RDA/NRV 200 IU 



Most	important	thing	is	not	to	burn	
Simply	supplement	all	year	round

Some patients just can’t accept it Essential	clinical	questions

• Is	my	patient	vitamin	D	deficient	or	insufficient	?	

• Consider:

7437	45	year	olds	across	the	UK	between	
2002-2004

Winter	

Deficiency	&	insufficiency	<75	nmol/L	=	87	%

7437	45	year	olds	across	the	UK	between	
2002-2004

Summer	

Deficiency	&	insufficiency	<75	nmol/L	=	60	%



“The	prevalence	of	hypovitaminosis	D	was	markedly	higher	 
in	the	obese	than	in	the	others	in	all	severity	groups	and	regardless 
of	the	season”

“The	prevalence	of	hypovitaminsis	D	in	154	non-whites	in	the	cohort	
was	100%	,75nmol/L”

51 degrees

0 degrees

37 degrees

•Less skin production ability (& less sun time/exposure)


•vitamin D is fat soluble and so is stored in adipose tissue

Essential Clinical Question
• Is my patients vitamin D deficiency or insufficiency 

• directly causing the chief complaint(s)

• Restore vitamin D levels and assess response 



Essential Clinical Question
• Is my patients vitamin D deficiency or insufficiency contributing 

to a dysfunctional metabolic system which is creating an 
Sustained Inflammatory Response (SIR) and nerve 
hypersensitivity (lower pain threshold), effectively 
highlighting/exaggerating neuromechanical dysfunction &/
or connective tissue failure 

• Restore vitamin D levels and assess response 

Empirical	dosing	–	No	blood	test

• DO	IT	ON	FIRST	VISIT:	Days/Weeks	for	Sx	change	

• Majority	5000	iu	(125mcg)	daily	for	adult	patients	

• NRV(RDA)	=	200	iu	(5	mcg)	

• Severe	Symptoms	
• Consider	loading	dose	100,000	iu		
• 10,000iu	daily	for	1	month,	then	reduce	to	5000iu

Ekwaru	JP	et	al	PLOS	ONE	Nov	2014	Vol	9	issue	11	FREE	DOWNLOAD

Obesity		
and	dosing

Ekwaru	JP	et	al	PLOS	ONE	Nov	2014	Vol	9	issue	11	FREE	DOWNLOAD

x2.5	higher	dose	to	achieve	
125	nmol/L	



Obese 3 stones overweight: Add 50%


7-8000iu / 175mcg


More than 5 stones overweight 


10,000iu / 250 mcg

Poor compliance

Do weekly doses 

i.e. 5000 iu x7 = 35,000 iu once a week for adults

Malabsorption issues

• gastric surgery, PPI’s, IBD (crohns disease etc), “IBS”


• Sublingual tablets available – dissolve between 
cheek and gum

Easy mistake to make

• “I already take vitamin D” - assumption of therapeutic dose 


• On its own? 


• part of multi ?


• Where did they buy it ?



Vieth	R	AJCN	1999;69:842-56

Vitamin D Safety: Medical hysteria 
Fat soluble so can build up in the body


Vitamin D is none toxic, but can lead to HYPERCALCEMIA


No link with kidney stones 

48	studies	with	19,833	patients	

…vitamin	D	supplementation	did	not	increase		
risk	of	kidney	stones

Vieth	R	AJCN	1999;69:842-56

Vitamin D safety
Published reports for which the dose is known all involve intakes of over 
40,000 iu daily


No toxicity reported with blood levels under 500 nmol/L


10,000 iu long term shown safe



Contraindications

Sarcoidosis


Associated with elevated blood calcium levels


Leave management to GP or test and refer

Clinical Implementation
symptoms, response to previous treatment 
+ risk factors 

• Vitamin D deficiency is a common cause of persistent pain & dysfunction  
mood & behaviour, and fatigue


• Significant % of neuromechanical pain patients are deficient/insufficient in 
vitamin D - esp obese, non-caucasian, & elderly 

• 5000iu (125 mcg) daily will correct most adult patients deficiencies, except 
the obese
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Plus	vitamin	D	symptom	&	dosing	chart	
Vitamin	D	video	on	mechanisms	behind	vitamin	D	symptoms		
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