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JUDGMENT	–	Re	H:	Hair	Strand	Tes\ng



Mr	Jus\ce	Peter	Jackson:

Introduc\on

1. This	 judgment	 considers	 the	 science	 of	 hair-strand	 tesVng	 for	 cocaine	 (at	
paragraphs	 25-56)	 and	 the	way	 in	which	 expert	 reports	 on	 the	 test	 results	 are	
presented	(57-59).				

2. The	proceedings	are	about	an	eight-month-old	baby	girl,	who	I	shall	call	Holly.		
She	was	removed	from	her	mother	at	birth	but	returned	to	her	care	at	the	age	of	
six	weeks	under	supervision	and	since	July	has	lived	with	her	mother	at	home.		It	
is	now	agreed	that	although	the	threshold	for	intervenVon	is	crossed	on	the	basis	
of	 the	past	 history	 and	 future	 risk,	Holly	will	 remain	 in	 her	mother’s	 care	with	
support	provided	by	the	local	authority,	by	other	agencies	and	by	her	father	and	
maternal	grandmother.	 	The	only	legal	issue	is	whether	the	arrangement	should	
be	underpinned	by	a	care	order	or	a	supervision	order.

3. The	reason	why	this	hearing	has	involved	five	days	of	evidence	is	because	there	
is	also	an	underlying	factual	issue.	 	Has	the	mother	been	using	drugs,	albeit	at	a	
low	level,	during	the	past	two	years?	 	She	adamantly	denies	doing	so	and,	with	
one	 significant	excepVon,	 the	other	evidence	 supports	her.	 	 The	excepVon	 is	 a	
body	 of	 scienVfic	 informaVon	 from	 hair	 strand	 tests	 taken	 over	 the	 two-year	
period,	which	are	 interpreted	by	 the	 tesVng	organisaVons	as	 showing	 low-level	
cocaine	 use	 for	 at	 least	 some	 of	 the	 Vme.	 	 That	 has	 been	 challenged	 by	 the	
mother	and	I	have	heard	from	five	expert	witnesses:	one	from	each	of	the	three	
tesVng	organisaVons,	one	on	behalf	of	the	mother,	and	one	jointly	instructed.		

4. Although	the	issues	are	now	relaVvely	narrow,	it	was	not	always	so.	 	Holly	was	
removed	 at	 birth	 because	 of	 a	 posiVve	 hair	 strand	 test	 which,	 set	 against	 the	
background	history,	led	the	local	authority	to	argue	that	she	would	not	be	safe	in	
her	mother’s	care.	 	Even	afer	she	was	returned	home,	the	local	authority’s	final	
case	was	 that	 she	 should	be	 removed	again	and	placed	 for	 adopVon:	 this	plan	
only	 changed	 two	days	 before	 the	hearing	began.	 	 It	 is	 therefore	necessary	 to	
consider	how	this	sequence	of	events	came	about.		

Background

5. The	mother,	now	in	her	early	30s,	has	a	long	history	of	drug	abuse.	 	She	spent	
Vme	in	local	authority	care	as	a	teenager,	lef	school	without	qualificaVons	and	by	
the	 age	 of	 21	 was	 using	 heroin	 and	 crack	 cocaine.	 	 In	 2007,	 she	 underwent	
detoxificaVon	and	a	26-week	therapeuVc	rehabilitaVon	programme,	but	in	2009	
she	relapsed	and	by	2011,	she	was	again	receiving	treatment	for	use	of	cannabis,	
crack	cocaine	and	cocaine.		Predictably,	this	drug	use	contributed	to	her	life	being	
chaoVc	and	her	parenVng	unreliable.		



6. Holly	is	the	mother’s	fourth	child	from	three	different	fathers.		The	oldest,	a	girl,	
now	aged	seven,	was	made	the	subject	of	a	special	guardianship	order	in	favour	
of	her	maternal	grandmother	in	2012.		This	child	knows	her	mother	and	sees	her	
regularly.	 	 The	 second	 child,	 a	 boy	 now	 aged	 five,	 was	 born	 from	 an	 abusive	
relaVonship	between	the	mother	and	a	man	with	drug	and	alcohol	problems.		In	
his	first	weeks,	the	child	became	the	subject	of	care	proceedings	that	ended	with	
the	making	of	a	supervision	order	in	July	2012.		In	June	2014,	these	parents	had	a	
second	 son.	 	 He	 and	 his	 brother,	 now	 aged	 three,	 were	 removed	 from	 the	
mother’s	care	 in	 July	2015	under	a	police	protecVon	order	afer	she	was	 found	
with	 them	 in	 the	 street,	 incapable	 afer	 taking	 cannabis,	 alcohol	 and	 cocaine.		
Home	condiVons	were	 squalid.	 	New	care	proceedings	were	 taken	and	 in	May	
2016,	 the	 court	heard	a	 substanVal	 amount	of	 evidence,	 including	 from	Holly’s	
Children’s	Guardian,	who	then	acted	for	the	boys	and	advocated	their	return	to	
their	mother.		The	magistrates	accepted	that	the	mother	had	kept	off	drugs	since	
January	2016,	but	they	did	not	accept	that	she	was	honest	about	her	use	in	the	
later	part	of	2015	and	found	that	the	risk	of	relapse	was	too	high.			The	boys	were	
made	the	subject	of	care	and	placement	orders,	and	in	October	2016	they	were	
placed	 together	 for	 adopVon.	 	 AdopVon	 proceedings,	 recently	 issued,	 will	
conVnue	in	the	local	court.

7. Between	the	removal	of	the	boys	and	the	hearing	in	May	2016,	the	mother	had	
undergone	 hair	 strand	 tesVng	 carried	 out	 by	 Alere	 Toxicology	 in	 August	 2015	
(covering	 the	 previous	 three	 months	 when	 she	 had	 admijedly	 been	 taking	
drugs),	in	February	2016	(covering	the	previous	three	months),	and	in	May	2016	
(covering	the	previous	two	months).		The	first	two	tests	produced	several	posiVve	
results	for	cocaine	and	BE	at	low	or	very	low	levels.

8. The	mother	has	always	accepted	using	cannabis	regularly	in	the	period	before	
the	boys	were	removed.	 	By	that	stage,	it	had	become	her	drug	of	choice,	which	
she	supplemented	from	Vme	to	Vme	with	alcohol	and	cocaine,	parVcularly	when	
under	stress.		The	2015	Alere	tests	showed	low	to	medium	quanVVes	of	cannabis	
derivaVve,	and	the	December	2016	Lextox	test	showed	low	findings	of	cannabinol	
for	just	two	months	(April/May	2016),	but	all	other	tests	have	been	negaVve	for	
cannabis.

9. Meanwhile,	in	around	April	2016,	the	mother	had	become	pregnant	with	Holly	
afer	 a	 one-off	 encounter	 with	 the	 father.	 	 He	 has	 parVcipated	 in	 these	
proceedings,	 and	 sees	 Holly	 two	 or	 three	 Vmes	 a	 week	 with	 the	 mother’s	
support.		They	remain	friends,	and	his	involvement	is	seen	by	all	as	a	good	thing.

10. During	her	pregnancy,	 the	mother	made	pracVcal	preparaVons	 for	 the	baby’s	
arrival.	 	 She	was	 fully	 cooperaVve	with	 the	 health	 services	 and	with	 the	 local	
authority.		InformaVon	from	the	antenatal	services,	from	the	drug	support	project	
WDP,	and	 from	NarcoVcs	Anonymous	was	 strongly	posiVve.	The	mother	places	
parVcular	value	on	her	advanced	progress	in	the	12-step	recovery	programme.		

11. On	 5	 December,	 a	 urine	 drug	 screening	 test	 was	 negaVve.	 	 However,	 on	 7	
December,	the	mother	underwent	a	hair	strand	test	approximately	covering	the	
period	April–November.	 	On	16	December,	this	test	was	reported	as	showing	the	



presence	of	cocaine	and	a	metabolite	of	cocaine	(benzoylecgonine	or	BE)	at	a	low	
or	very	low	level.		On	the	same	day,	the	social	worker	visited	and	found	the	house	
to	be	clean	and	the	mother	to	look	well	and	healthy.		

12. On	23	December,	 an	 independent	 social	worker	 (who	knew	 the	mother	 from	
the	 proceedings	 about	 the	 boys)	 recommended	 that	 she	 had	 made	 sufficient	
change	 to	 meet	 the	 needs	 of	 the	 expected	 baby,	 provided	 that	 the	 hair	 test	
results	 could	 be	 explained.	 	 However,	 following	 further	 communicaVons	 from	
Lextox,	 she	 amended	 this	 view,	 staVng	 that	 the	 changes	 that	 had	 been	made	
were	superficial	and	that	the	mother’s	lack	of	honesty	would	make	it	difficult	to	
monitor	the	baby’s	needs	and	leave	it	at	risk	of	significant	harm.

13. Throughout	this	process,	the	mother	was	adamant	that	she	had	not	been	using	
drugs	since	the	boys	were	removed	in	July	2015,	but	she	acknowledged	why	the	
local	authority	would	be	concerned	by	the	test	results.		Four	days	afer	Holly	was	
born,	an	interim	care	order	was	made	by	the	magistrates	and	she	was	removed	
into	foster	care	on	the	basis	that	she	was	at	imminent	risk	of	harm.		Contact	was	
allowed	four	Vmes	a	week.

14. On	1	February,	a	 further	hair	strand	test	was	 taken,	covering	the	period	since	
March	 2016.	 	 This	 was	 analysed	 by	 DNA	 Legal,	 who	 reported	 that	 it	 broadly	
showed	the	presence	of	cocaine	and	BE	at	a	medium	to	low	level	throughout	the	
period.	 	 Although	 theoreVcally	 reporVng	 on	 the	 same	 period	 as	 Lextox,	 the	
concentraVons	found	by	DNA	Legal	were	significantly	higher	than	the	earlier	test.

15. On	 22	 February,	 Dr	 Hugh	 Rushton,	 a	 trichologist	 (expert	 in	 hair	 science)	
instructed	on	behalf	of	the	mother,	reported.		He	was	criVcal	of	the	processes	and	
opinions	of	the	tesVng	organisaVons	and	advised	that	the	findings	may	be	due	to	
environmental	contaminaVon.		He	said	that	there	was	no	unequivocal	evidence	to	
definiVvely	support	 the	view	that	 the	mother	had	knowingly	used	cocaine	over	
the	tesVng	period.

16. On	3	March,	the	majer	came	before	HH	Judge	Mayer,	who	ordered	that	Holly	
should	be	returned	to	her	mother’s	care.		She	made	an	interim	supervision	order	
and	 directed	 that	 the	 issue	 about	 the	 validity	 of	 the	 drug	 tesVng	 should	 be	
transferred	to	High	Court	level.

17. For	the	next	four	months,	the	mother	and	Holly	lived	with	an	older	friend	of	the	
family,	and	in	early	July	they	moved	back	into	the	mother’s	own	accommodaVon.

18. Since	Holly’s	return,	the	mother’s	care	has	been	at	least	adequate;	there	have	
been	some	quite	limited	concerns,	about	which	advice	has	been	given.	 	Overall,	
the	mother	has	shown	commitment	to	her	daughter	and	they	are	close.

19. The	mother	 is	frequently	seen	by	her	drug	support	worker	and	parVcipates	at	
NarcoVcs	Anonymous	and	Alcoholics	Anonymous.	 	Her	drug	support	worker	Ms	
LB	gives	her	random	drug/urine	tests.		These	would	be	likely	to	detect	significant	
(as	opposed	to	slight)	drug	use	 in	the	previous	three	days	or	so.	 	57	tests	were	



carried	out	during	the	24	weeks	afer	Holly’s	return	(March	to	July),	and	all	were	
negaVve.

20. On	17	July,	a	final	set	of	hair	strand	tests	were	taken	on	the	same	day	by	each	of	
the	three	tesVng	organisaVons.	 	These	covered	the	first	six	months	of	2017,	and	
allow	direct	comparison	between	the	three	processes.	 	The	results	showed	the	
presence	 of	 very	 small	 amounts	 of	 cocaine	 and	 low	 levels	 of	 BE.	 	 Again,	 the	
mother	denied	taking	drugs	of	any	kind	during	2017.

21. In	summary,	there	is	no	doubt	that	the	mother	was	in	a	dismal	state	two	years	
ago,	to	the	point	where	she	was	quite	incapable	of	looking	afer	any	child.	 	It	 is	
now	accepted	 that	 she	has	 turned	her	 life	around	 to	 the	point	 that	 she	 is	now	
capable	of	looking	afer	one	child	with	support.	 	She	says	that	she	has	achieved	
this	by	avoiding	damaging	relaVonships	and	by	complete	absVnence	from	drugs	
and	alcohol.	 	The	 local	authority	argues	that	 the	hair	strand	tesVng	shows	that	
complete	 absVnence	has	not	been	achieved,	which	 raises	 the	 level	 of	 risk	 that	
Holly	will	get	caught	up	 in	future	drug	use	of	the	kind	seen	 in	the	past.	 	 It	also	
argues	that	the	hair	strand	tests	show	that	the	mother	has	not	been	telling	the	
truth	and	consequently	that	she	cannot	be	fully	trusted.

The	hearing

22. At	the	case	management	stage,	the	three	tesVng	organisaVons	were	invited	to	
intervene	in	the	proceedings,	and	accepted	the	invitaVon.		Over	the	first	four	days	
of	the	hearing,	I	heard	from	

Angharad	John,	Senior	ReporVng	ScienVst	(Lextox)
Richard	Poulton,	Toxicologist	(Alere)
Dr	Salah	Breidi,	Forensic	Toxicologist	(DNA	Legal)
Dr	Hugh	Rushton	(Trichologist)
Dr	Andrew	McKinnon	(Forensic	Toxicologist)

23. Then,	without	 involvement	from	the	 interveners,	evidence	was	given	over	the	
course	of	one	day	by	

Ms	TB,	Holly’s	social	worker	since	July	
The	mother
Ms	LB,	the	mother’s	key	worker	at	WDP
Mr	Simmonds,	the	Children’s	Guardian

24. The	evidence	of	these	later	witnesses	can	be	shortly	summarised:

Ms	TB

She	 has	 been	Holly’s	 social	worker	 since	 July.	 	 The	 state	 of	 the	 home	 is	 good.		
Holly	 has	 been	 making	 progress	 with	 significant	 support	 being	 given	 to	 the	
mother.	 	That	support	will	be	conVnued	unVl	local	authority	is	sure	that	progress	
will	 be	 sustained:	 in	 the	past,	 support	was	 given	with	 the	boys,	 but	 it	was	not	
sustained.	 	 The	 local	 authority	 cannot	 ignore	 the	 history	 of	 how	 the	 mother	



struggled	with	her	older	children.		A	care	order	is	the	most	appropriate	outcome.		
If	the	mother	had	taken	drugs	in	2016,	that	would	be	very	significant	and	would	
provide	 further	 evidence	 of	 the	 need	 for	 the	 local	 authority	 to	 share	 parental	
responsibility,	 and	 to	 give	 Holly	 the	 resources	 and	 priority	 that	 would	 result,	
parVcularly	 if	the	mother	moved	to	live	nearer	to	her	own	mother.	 	Ms	TB	said	
that	the	change	of	care	plan	was	a	majer	of	fine	balance,	and	accepted	that	they	
had	not	been	a	professionals	meeVng	or	liaison	with	the	drugs	counsellor	Ms	LB	
before	 the	original	 care	plan	was	 formed	 in	August.	 	 She	presented	 a	detailed	
support	 plan	 that,	 she	 said,	would	 have	 effect	whether	 the	 court	made	 a	 care	
order	or	a	supervision	order.

The	mother

She	 said	 that	 she	 hoped	 to	 move	 to	 live	 nearer	 her	 own	 mother	 when	 the	
proceedings	were	over.	 	She	was	happy	in	most	ways	with	the	proposed	support	
plan,	 but	 said	 that	 there	 were	 Vmes	 in	 the	 recent	 past	 when	 she	 had	 felt	
burdened	with	assistance.	 	 She	was	anxious	about	 the	consequences	of	a	 care	
order,	given	the	 local	authority’s	past	planning.	 	While	she	described	herself	as	
“figh%ng	for	the	boys”,	she	realisVcally	accepted	that	it’s	“all	about	[Holly]”.	 	She	
described	her	drug	habit	up	to	July	2015	as	involving	daily	use	of	cannabis	with	
much	less	frequent	use	of	cocaine.	 	She	had	not	knowingly	taken	cocaine	since	
becoming	pregnant	with	Holly.		In	May	2016,	she	had	twice	slept	with	a	man	that	
she	met	 through	NA,	but	did	not	 conVnue	with	 this	when	 she	 realised	 that	he	
showed	 signs	of	 using	himself.	 	 She	 confirmed	her	wrijen	evidence	about	 the	
possibility	of	contaminaVon	through	her	home	furnishings	and	through	the	level	
of	contact	she	had	with	known	users	as	a	support	worker	at	NA.		She	said	that	she	
felt	proud	of	herself	and	the	people	around	her	for	the	progress	that	she	made	in	
coming	off	drugs.		It	is	frustraVng	that	her	account	is	not	accepted	on	the	basis	of	
the	hair	strand	tests.		She	can’t	explain	them	and	doesn’t	understand	why	she	has	
traces	 in	 her	 hair;	 she	 is	 not	 happy	 with	 it	 and	 does	 not	 think	 the	 tests	 are	
reliable.	 	She	accepted	that	in	the	past	she	had	gone	downhill	when	faced	with	
difficult	 life	 events,	 but	 in	 the	 last	 two	 years	 she	 had	 withstood	 a	 family	
bereavement,	 the	 orders	 in	 relaVon	 to	 the	 boys,	 the	 removal	 of	Holly	 and	 the	
local	authority’s	original	adopVon	plan,	and	kept	strong	through	all	of	that.		When	
she	felt	tempted,	she	contacted	her	NA	sponsor.	 	She	agreed	that	it	was	a	risky	
decision	 to	 have	 taken	 up	with	 someone	with	 a	 drug	 habit,	 but	 said	 that	 she	
wanted	to	feel	loved,	not	just	part	of	a	programme.	 	She	also	accepted	that	she	
should	have	been	more	frank	with	the	local	authority	about	an	occasion	on	which	
a	 friend	had	been	meant	 to	 stay	 the	night,	 but	 did	 not.	 	 She	 said	 it	would	 be	
stupid	to	go	back	to	drugs	as	she	would	risk	losing	Holly;	but,	she	said,	she	knew	
she	would	 not	 lose	 her	 for	 “one	 blip”	 and	 that	 she	would	 admit	 that	 if	 it	 had	
happened.		She	said	that	she	hadn’t	taken	drugs	and	didn’t	know	how	they	were	
geqng	into	her	hair.

Ms	LB

She	 is	 a	 pracVVoner	 of	 14	 years’	 experience	 who	 has	 been	 the	 mother’s	 key	
worker	at	WDP	for	the	past	eight	months.		She	spoke	of	her	own	experience	and	
that	of	her	manager,	who	had	known	the	mother	for	longer.	 	She	considered	the	



mother	 to	be	 is	 a	 very	good	 stage	 in	her	 recovery	and,	but	 these	proceedings,	
ready	 for	discharge	 from	 the	 service.	 	Her	 level	of	 engagement	was	absolutely	
excellent	 and	 she	 now	 fully	 recognise	 the	 effect	 of	 parental	 substance	misuse.		
She	ofen	visited	the	mother	at	home	to	administer	urine	tests	and	had	seen	an	
excellent	mother/child	 relaVonship	and	nothing	untoward.	 	 She	had	been	very	
shocked	by	the	result	of	the	hair	strand	tests,	given	that	her	own	very	frequent	
screenings,	 many	 of	 which	 were	 at	 short	 noVce,	 had	 all	 been	 negaVve.	 	 The	
mother	was	able	to	discuss	her	issues	with	her,	and	what	most	makes	her	feel	low	
is	 not	 being	 believed.	 	Ms	 LB	 expressed	 some	 concern	 about	 the	 turnover	 of	
social	 workers	 that	 the	 mother	 had	 experienced	 since	 the	 later	 stages	 of	 her	
pregnancy,	 and	 also	 about	 the	 unusual	 lack	 of	 consultaVon	 on	 the	 part	 of	 the	
local	authority.		

The	Children’s	Guardian

Mr	Simmonds	 is	a	very	experienced	Guardian,	who	has	also	known	the	mother	
through	 the	 proceedings	 about	 the	 boys.	 	 In	 these	 proceedings,	 he	 takes	 a	
similarly	posiVve	view.		Since	he	first	met	her	in	2015,	she	has	become	a	changed	
person.	 	She	has	shown	him	that	she	can	sustain	change,	not	get	involved	in	an	
abusive	relaVonship,	reflect	on	her	failings	with	her	older	children	and	appear	to	
remain	 clear	 of	 drugs.	 	 She	 has	 done	 this	 despite	 a	 number	 of	 difficult	 recent	
events	 in	her	 life	and	has	built	a	good	support	network	around	her.	 	On	a	fine	
balance,	 he	 favours	 the	 making	 of	 a	 supervision	 order.	 	 A	 care	 order	 with	
placement	at	home	is	unusual	for	a	child	of	this	age,	and	there	might	be	issues	
about	it	running	on	unnecessarily.		He	is	also	concerned	about	the	message	that	a	
care	 order	 sends	 to	 the	 mother,	 who	 he	 described	 as	 being	 in	 many	 ways	 a	
remarkable	woman.	 	 If	 there	 is	 a	 supervision	 order,	 the	 local	 authority	 should	
methodically	plan	reviews	in	order	to	decide	whether	it	needs	to	be	renewed.		He	
further	considers	that	a	high	turnover	of	social	workers	may	lead	to	inconsistent	
planning,	even	though	the	mother	herself	can	be	worked	with	and	is	able	to	be	
reflecVve.	 	 Finally,	 the	 Guardian	 accepted	 that	 the	 court	 had	 yet	 to	 make	 a	
decision	 about	 the	mother’s	more	 recent	 drug	 use	 or	 absVnence,	 but	 believes	
that	the	decision	about	the	legal	order	should	take	account	of	all	the	aspects	of	
the	situaVon,	and	not	be	decided	by	that	majer	alone.

Hair	strand	tes\ng

25. Any	assessment	of	 a	 family	 situaVon,	whether	 carried	out	by	 the	 court	or	by	
other	professionals,	involves	the	gathering	and	analysis	of	a	range	of	informaVon.		
Most	 of	 the	 informaVon	 is	 factual,	 and	 in	 some	 cases	 it	will	 be	 interpreted	 by	
experts,	 who	 will	 express	 an	 opinion.	 	 That	 will	 be	 the	 case	 when	 scienVfic	
invesVgaVons	such	as	hair	strand	tests	are	carried	out.	 	These	tests	can	provide	
important	informaVon,	but	in	order	for	that	to	be	of	real	use,	the	expert	must	(a)	
describe	 the	 process,	 (b)	 record	 the	 results,	 and	 (c)	 explain	 their	 possible	
significance,	all	in	a	way	that	can	be	clearly	understood	by	those	likely	to	rely	on	
the	informaVon.		If	these	important	requirements	are	not	met,	there	is	a	risk	that	
the	results	will	acquire	a	pseudo-certainty,	parVcularly	because	(unlike	most	other	
forms	of	informaVon	in	this	field)	they	appear	as	numbers.



26. Hair	strand	tesVng	has	been	considered	in	several	previous	cases:

In	Re	F	(Children)(DNA	Evidence)	[2008]	1	FLR	328,	a	case	involving	DNA	tesVng,	
Mr	Anthony	Hayden	QC	said	this,	amongst	other	things,	at	paragraph	32:

“The	reports	prepared	for	the	court	by	the…	experts	should	bear	in	mind	that	
they	 are	 addressing	 lay	 people.	 	 The	 report	 should	 strive	 to	 interpret	 their	
analysis	in	clear	language.		While	it	will	usually	be	necessary	to	recite	the	tests	
undertaken	and	 the	 likely	 ra%os	derived	 from	 them,	 care	 should	be	given	 to	
explain	those	results	within	the	context	of	their	iden%fied	conclusions.”

In	London	Borough	of	Richmond	v	B	[2010]	EWHC	2903	(Fam),	a	case	about	hair	
strand	 tesVng	 for	 alcohol,	Moylan	 J	 said	 this	 at	 paragraph	 10,	 referring	 to	 the	
pracVce	direcVon	that	became	PD12B:

“10.	 I	 have	 referred	 to	 the	 Prac%ce	 Direc%on	 because	 some	 of	 the	 expert	
evidence	which	has	been	produced	in	this	case	appears	to	have	been	treated	as	
though	it	was	not	expert	evidence.		It	may	well	be	that	results	obtained	from	
chemical	 analysis	 are	 such	 as	 to	 cons%tute,	 essen%ally,	 factual	 rather	 than	
opinion	evidence	because	 they	are	not	open	 to	evalua%ve	 interpreta%on	and	
opinion.		 Although	 I	 would	 add	 that	 it	 is	 common	 for	 such	 analysis	 to	 have	
margins	 of	 reliability.		 However,	 the	 Prac%ce	 Direc%on	 applies	 to	 all	 expert	
evidence	 and	 it	 will	 be	 rare	 that	 the	 results	 themselves	 are	 not	 used	 and	
interpreted	for	the	purposes	of	expert	opinion	evidence.”

And	further,	at	paragraph	22:

“When	used,	hair	tests	should	be	used	only	as	part	of	the	eviden%al	picture.		Of	
course,	at	the	very	high	levels	which	can	be	found	(mul%ples	of	the	agreed	cut	
off	levels)	such	results	might	form	a	significant	part	of	the	eviden%al	picture.		
Subject	to	this	however,	both	Professor	Pragst	and	Mr	O'Sullivan	agreed	that	
"You	 cannot	 put	 everything	 on	 the	 hair	 test";	 in	 other	 words	 that	 the	 tests	
should	not	be	used	to	reach	eviden%al	conclusions	by	themselves	in	isola%on	of	
other	evidence.		 I	sensed	considerable	unease	on	the	part	of	Professor	Pragst	
at	the	prospect	of	the	results	of	the	tests	being	used,	other	than	merely	as	one	
part	of	the	evidence,	to	jus%fy	significant	child	care	decisions;”

Bristol	 City	Council	 v	 The	Mother	and	others	 [2012]	 EWHC	2548	 (Fam),	Baker	 J	
was	concerned	with	tesVng	for	cocaine	and	opiates.		In	that	case,	an	unidenVfied	
human	error	in	the	process	led	to	a	false	posiVve	report.		At	paragraph	25,	Baker	J	
endorsed	these	four	proposiVons:

“(1)	 The	 science	 involved	 in	 hair	 strand	 tes%ng	 for	 drug	 use	 is	 now	 well-
established	and	not	controversial.

(2)	 A	posi%ve	iden%fica%on	of	a	drug	at	a	quan%ty	above	the	cut-off	level	is	
reliable	 as	 evidence	 that	 the	 donor	 has	 been	 exposed	 to	 the	 drug	 in	
ques%on.

(3)	 Sequen%al	 tes%ng	 of	 sec%ons	 is	 a	 good	 guide	 to	 the	 paaern	 of	 use	



revealed.

(4)	 The	 quan%ty	 of	 drug	 in	 any	 given	 sec%on	 is	 not	 proof	 of	 the	 quan%ty	
actually	used	in	that	period	but	is	a	good	guide	to	the	rela%ve	level	of	use	
(low,	medium,	high)	over	%me.”

Baker	J	declined	to	go	further,	saying	this	at	paragraph	25:

“The	 jurisdic%on	 of	 the	 family	 courts	 is	 to	 determine	 specific	 disputes	 about	
specific	 families.	 It	 is	 not	 to	 conduct	 general	 inquiries	 into	 general	 issues.	
Occasionally,	a	specific	case	may	demonstrate	the	need	for	general	guidance,	
but	the	court	must	be	circumspect	about	giving	it,	confining	itself	to	instances	
where	it	is	sa%sfied	that	the	circumstances	genuinely	warrant	the	need	for	such	
guidance	and,	importantly,	that	is	fully	briefed	and	equipped	to	provide	it.”

Most	recently,	Hayden	J	returned	to	the	subject	in	London	Borough	of	Islington	v	
M	&	R	[2017]	EWHC	364	(Fam),	a	case	of	hair	strand	tesVng	for	drugs.	 	He	said	
this	at	paragraph	32:

“It	is	par%cularly	important	to	emphasise	that	each	of	the	three	experts	in	this	
case	 confirmed	 that	 hair	 strand	 tes%ng	 should	 never	 be	 regarded	 as	
determina%ve	or	conclusive.	They	agree,	as	do	I,	that	expert	evidence	must	be	
placed	 within	 the	 context	 of	 the	 broader	 picture,	 which	 includes	 e.g.	 social	
work	evidence;	medical	reports;	the	evalua%on	of	the	donor's	reliability	in	her	
account	etc.	These	are	all	ul%mately	maaers	for	the	Judge	to	evaluate.”

I	also	note	that	in	that	case	there	was	the	difference	in	approach	between	the	
experts	about	how	to	treat	posiVve	findings	falling	below	the	cut-off	levels	set	
by	 the	Society	of	Hair	TesVng	 (SoHT)	–	see	paragraphs	46-51.	 	This	difference	
was	replayed	in	the	evidence	at	this	hearing.

27. These	decisions	have	helped	me	in	approaching	the	issues	raised	in	this	case.		

28. I	next	 set	out	 twelve	proposiVons	agreed	between	 the	expert	witnesses	 from	
whom	I	have	heard:

(1) Normal	 hair	 growth	 comprises	 a	 cycle	 of	 three	 stages:	 acVve	 growing	
(anagen),	transiVon	(catagen)	and	resVng	(telogen).	 	In	the	telogen	stage	
can	remain	on	the	scalp	for	3-4	(or	even	5	or	6)	months	before	being	shed.		
Approximately	 15%	 of	 hair	 is	 not	 acVvely	 growing;	 this	 percentage	 can	
decrease	during	pregnancy.

(2) Human	head	hair	grows	at	a	relaVvely	constant	rate,	ranging	as	between	
individuals	from	0.6	cm	(or,	in	extreme	cases,	as	low	as	0.5	cm)	to	1.4	cm	
(or,	in	extreme	cases,	up	to	2.2	cm)	per	month.		If	the	donor	has	a	growth	
rate	 significantly	 quicker	 or	 slower	 than	 this,	 there	 is	 scope	 both	 for	
inaccuracy	in	the	approximate	dates	ajributed	to	each	1	cm	sample	and	
for	 confusion	 if	overlaying	 supposedly	 corresponding	 samples	harvested	



significant	periods	apart.

(3) The	hair	follicle	is	located	approximately	3-5	mm	beneath	the	surface	of	
the	skin;	hence	it	takes	approximately	5-7	days	the	growing	hair	to	appear	
above	 the	 scalp	 and	 can	 take	 approximately	 2-3	 weeks	 to	 have	 grown	
sufficiently	to	be	included	in	a	cut	hair	sample.

(4) Afer	a	drug	enters	the	human	body,	it	is	metabolised	into	its	derivaVve	
metabolites.	 	 The	 parent	 drug	 and	 the	 metabolites	 are	 present	 in	 the	
bloodstream,	in	sebaceous	secreVons	and	in	sweat.		These	are	thought	to	
be	 three	 mechanisms	 whereby	 drugs	 and	 their	 metabolites	 are	
incorporated	into	human	scalp.

(5) The	fact	that	a	porVon	of	the	hair	is	in	a	telogen	stage	means	that	even	
afer	achieving	absVnence,	a	donor’s	hair	may	conVnue	to	test	posiVve	for	
drugs	and/or	their	metabolites	for	a	3-6	month	period	thereafer.	

(6) Hair	can	become	externally	contaminated	(e.g.	through	passive	smoking	
or	 drug	 handling).	 	 Means	 of	 seeking	 to	 differenVate	 between	 drug	
ingesVon	and	external	contaminaVon	include:

(i) washing	 hair	 samples	 before	 tesVng	 to	 remove	 surface	
contaminaVon

(ii) analysing	the	washes

(iii) tesVng	 for	 the	 presence	 of	 the	 relevant	 metabolites	 and	
establishing	the	raVo	between	the	parent	drug	and	the	metabolite

(iv) seqng	threshold	levels.

(7) DecontaminaVon	 can	produce	 variable	 results	 as	 it	 depends	upon	 the	
decontaminaVon	solvent	used.

(8) The	SoHT	has	set	recommended	cut-offs	of	cocaine	and	its	metabolites	
in	hair	to	idenVfy	use:

(i) cocaine:	0.5	ng/mg

(ii) metabolites	BE,	AEME,	CE	and	NCOC:	0.05	ng/mg

(9) Cocaine	 (COC)	 is	 metabolized	 into	 benzoylecgonine	 (BE	 or	 BZE),	
norcocaine	 (NCOC)	 and,	 if	 consumed,	 together	 with	 alcohol	 (ethanol),	
cocaethylene	(CE).		The	presence	of	anydroecgonine	methyl	ester	(AEME)	
in	hair	is	indicaVve	of	the	use	of	crack	smoke	cocaine.



(10) Cocaine	 is	 quickly	 metabolised	 in	 the	 body:	 therefore,	 in	 the	
bloodstream	the	concentraVon	of	cocaine	is	usually	lower	than	that	of	BE.		
However,	 cocaine	 is	 incorporated	 into	hair	 to	a	greater	degree	 than	BE:	
therefore,	the	concentraVon	of	cocaine	in	the	hair	typically	exceeds	that	
of	 BE.	 	Norcocaine	 is	 a	minor	metabolite	 and	 its	 concentraVon	 in	 both	
blood	and	hair	is	usually	much	lower	than	either	cocaine	or	BE.

(11) Some	 metabolites	 can	 be	 produced	 outside	 the	 human	 body.	 	 In	
parVcular,	 cocaine	 will	 hydrolyse	 to	 BE	 on	 exposure	 to	 moisture	 to	
variable	 degree,	 although	 high	 levels	 of	 BE	 as	 a	 proporVon	 of	 cocaine	
would	not	be	expected.	 	It	is	very	unlikely	that	NCOC	will	be	found	in	the	
environment.		The	fact	that	cocaine	metabolites	can	be	produced	outside	
the	body	raises	the	possibility	that	their	presence	is	due	to	exposure:	this	
is	not	the	case	with	cannabis,	whose	metabolite	 is	produced	only	 inside	
the	body.

(12) Having	washed	the	hair	before	tesVng,	analysis	of	the	wash	sample	can	
allow	 for	 comparison	 with	 the	 hair	 tesVng	 results.	 	 There	 have	 been	
various	 studies	 aimed	 at	 creaVng	 formulae	 to	 assist	 in	 differenVaVng	
between	acVve	use	and	external	contaminaVon.		In	parVcular:

(i) Tsanaclis	et	al.	propose	that	if	the	raVo	of	cocaine	in	the	washing	
to	that	in	the	hair	is	less	than	1:10,	this	indicates	drug	use.		

(ii) Schaffer	 proposed	 “correcVng”	 the	 hair	 level	 for	 cocaine	
concentraVon	by	subtracVng	five	Vmes	 the	 level	detected	 in	 the	
wash.

The	 underlying	 fundamentals	 are	 that	 if	 external	 contaminaVon	 has	
occurred	(and	therefore	a	risk	of	migraVon	into	the	hair	giving	results	that	
would	appear	to	be	posiVve)	this	is	likely	to	be	apparent	from	the	amount	
of	cocaine	idenVfied	in	the	wash	relaVve	to	that	extracted	from	the	hair.

29. The	 ability	 to	work	 in	 this	 field	 requires	 the	 drug	 tesVng	 organisaVons	 to	 be	
accredited	 and	 validated	 to	 the	 required	 standard.	 	 Each	 of	 the	 organisaVons	
concerned	 in	 these	 proceedings	 has	 the	 necessary	 accreditaVon	 and	 regularly	
submits	 its	procedures	for	external	validaVon.	 	Each	of	them	has	provided	very	
full	 informaVon	 and	 I	 am	 saVsfied	 that	 they	 have	done	 everything	 they	 can	 to	
help	the	court.

30. Before	 coming	 to	 areas	 of	 disagreement	 between	 the	 scienVfic	 witnesses,	 I	
summarise	the	results	of	the	very	extensive	tesVng	in	this	case	very	broadly,	the	
full	 details	 being	 set	 out	 in	 a	 schedule.	 	 The	 esVmated	 period	 assumes	 hair	
growth	at	1	cm	per	month.		Figures	in	bold	indicate	findings	at	or	above	the	SoHT	
cut-offs.



Test	date Tester Est.	period COC	range BE	range NCOC

8.15 Alere 4.15	–	7.15	
(3cm)

1.18-0.44 0.97-0.46 -

2.16 Alere 11.15	-	2.16	
(3cm)

0.54-0.26 0.12-0.14 -

5.16 Alere 1.16	–	4.16	(3	
cm)

0.19-0.11 - -

12.16 Lextox 3.16	–	11.16	
(8cm)

0.87-0.26 0.21-0.06 -

2.17 DNA 2.16	–	1.17	
(12	cm)

1.5-0.42 0.52-0.24 <0.02

7.17 DNA 1.17	–	7.17	(6	
cm)

0.52-0.11 0.13-0.07 <0.005

7.17 Alere 1.17	–	7.17	(6	
cm)

0.44-0.11 0.17-0.08 -

7.17 Lextox 1.17	–	7.17	(6	
cm)

0.26-0.07 0.09-0.05 -

31. This	chart	is	a	crude	compression	of	47	hair	secVon	tests	for	the	purpose	of	this	
judgment.	 	 It	 does	 not	 contain	 the	 full	 sequenVal	 informaVon	 on	 which	 the	
testers	base	their	interpretaVons.

32. Where	descripVons	of	the	above	level	of	findings	are	given,	they	are	said	to	be	
low	or	medium	to	low.

33. Where	 the	washings	 have	 been	 analysed,	 they	 did	 not	 detect	 cocaine,	 BE	 or	
NCOC,	 except	 that	 DNA	 Legal	 reported	 cocaine	 at	 0.06	 in	 the	 12	 cm	 strand,	
without	idenVfying	what	secVons	this	related	to.

34. When	 it	 came	 to	 interpreVng	 these	 results,	 the	 witnesses	 from	 the	 tesVng	
organisaVons	(Ms	John,	Mr	Poulton	and	Dr	Breidi)	gave	the	opinion	that,	taken	in	
isolaVon,	 they	were	 likely	 to	 result	 from	 the	 acVve	use	of	 cocaine,	 rather	 than	
from	external	 contaminaVon.	 	 The	excepVon	 to	 this	was	 that	Dr	Breidi	did	not	
reach	this	conclusion	in	relaVon	to	the	2017	results	because	of	their	lower	levels	–	
only	 one	 of	 the	 18	 secVons	 reported	 cocaine	 at	 above	 the	 cut-off,	 and	 that	
secVon	was	only	 just	above	 it	 (0.52).	 	 In	contrast,	Dr	Rushton	was	not	saVsfied	
that	 the	results	establish	acVve	drug	use	at	all,	while	Dr	McKinnon’s	conclusion	
was	that	they	may	or	may	not.

35. The	 evidence	 of	 the	 expert	 witnesses	 in	 this	 case	 ranged	 over	 a	 number	 of	



topics,	including:

(1) The	significance,	 if	any,	of	 the	variability	of	 the	results	as	between	the	
different	laboratories.		

(2) The	nature	and	significance	of	industry	guidelines.

(3) The	significance	of	findings	of	cocaine	or	 its	metabolites	below	cut-off	
levels.

(4) The	 significance	 of	 the	 comparison	 between	 wash	 samples	 and	 test	
samples.

36. When	considering	these	majers,	Dr	McKinnon’s	observaVons	are	useful:

“There	 has	 been	much	 scien%fic	 debate	 about	 the	 interpreta%on	 of	 hair	 tests.		
Developments	in	analy%cal	methodology	have	proceeded	faster	than	the	ability	to	
accurately	interpret	the	findings.	 	Although	it	is	now	possible	to	detect	extremely	
low	 levels	of	drugs	 in	hair,	 this	has	raised	problems	because	the	 lower	the	drug	
level,	 the	 more	 difficult	 it	 becomes	 to	 dis%nguish	 whether	 it	 has	 arisen	 from	
inges%on	or	exposure.		This	has	been	a	par%cular	issue	with	cocaine.”

37. In	 relaVon	 to	 the	 variability	 of	 results,	 the	 tables	 provided	 by	Mr	 Poulton	 at	
[C164z-164ac]	 illustrate	 that	 the	 range	 of	 results	 obtained	 by	 the	 different	
laboratories	 varies	quite	 considerably.	 	Notably,	 the	DNA	Legal	 results	 for	2016	
were	 in	 some	 cases	 two	 or	 three	 Vmes	 higher	 than	 those	 found	 by	 the	 other	
organisaVons.	 	This	is	then	reflected	in	the	fact	that	DNA	Legal	reported	findings	
in	 the	 low	 to	 medium	 range,	 while	 the	 others	 reported	 only	 low	 findings.		
However,	 direct	 comparison	 between	 the	 test	 results	 is	 to	 some	 extent	
confounded	 by	 the	 fact	 that	 hair	 was	 taken	 at	 different	 Vmes,	 and	 that	 the	
assumed	1	cm	growth	rate	may	not	be	correct.		It	is	also	important	to	remember	
that	 the	 results	 may	 be	 affected	 by	 differences	 in	 laboratory	 equipment	 and	
differences	in	the	way	the	hair	is	washed	before	analysis.

38. The	tesVng	carried	out	 in	 July	2017,	allows	 for	 the	most	direct	comparison	as	
the	hair	was	all	harvested	at	the	same	Vme.		Even	so,	as	an	example	of	variability,	
two	 laboratories	showed	a	cocaine	result	 relaVng	to	the	month	of	April	at	0.11	
and	0.17	(well	below	the	cut-off),	while	the	third	showed	 it	as	0.52	(just	above	
the	cut-off).		

39. Dr	Rushton	said	that	these	dispariVes	are	significant	and	that	they	can	increase	
with	 low-level	 findings.	 	 In	 response,	 the	 witnesses	 for	 the	 testers	 claim	 a	
generally	good	degree	of	consistency.	 	For	example,	the	July	test	results	covering	
three	months	found	cocaine	to	be	present	below	the	cut-off	in	all	but	one	case,	
and	BE	 at	 or	 above	 the	 cut-off	 in	 all	 cases.	 	 Dr	McKinnon	 considered	 that	 the	
differences	 could	 be	 due	 to	 analyVcal	 variaVon,	 Vming	 and	methodology.	 	 He	
shared	Dr	Rushton’s	concerns	to	some	extent,	but	regarded	them	as	a	fact	of	life.



40. In	my	view,	the	variability	of	findings	from	hair	strand	tesVng	does	not	call	into	
quesVon	the	underlying	science,	but	underlines	the	need	to	treat	numerical	data	
with	 proper	 cauVon.	 	 The	 extracVon	 of	 chemicals	 from	 a	 solid	matrix	 such	 as	
human	hair	 is	 inevitably	 accompanied	by	margins	 of	 variability.	 	No	doubt	 our	
understanding	will	 increase	with	developments	in	science	but,	as	majers	stand,	
the	evidence	 in	 this	case	saVsfies	me	that	 these	tesVng	organisaVons	approach	
their	task	conscienVously.	 	Also,	as	previous	decisions	remind	us,	a	test	result	 is	
only	part	of	the	evidence.		A	very	high	result	may	amount	to	compelling	evidence,	
but	in	the	lower	range	numerical	informaVon	must	be	set	alongside	evidence	of	
other	kinds.	 	Once	this	is	appreciated,	the	significance	of	variability	between	one	
low	figure	and	another	falls	into	perspecVve.	 	I	therefore	accept	the	approach	of	
the	tesVng	experts	and	of	Dr	McKinnon	 in	preference	to	that	of	Dr	Rushton	on	
this	 issue.	 	 His	 approach	 requires	 an	 exacVtude	 that	 can	 never	 be	 achieved	 in	
pracVce	in	the	present	day.

41. I	must	 say	 something	 about	 the	 reporVng	 of	 test	 results	 as	 being	within	 the	
high/medium/low	range.		In	fairness	to	the	tesVng	organisaVons,	this	pracVce	has	
developed	at	the	request	of	clients	wishing	to	understand	the	results	more	easily.		
The	danger	 is	that	the	report	 is	too	easily	taken	to	be	conclusive	proof	of	high/
medium/low	use,	when	in	fact	the	actual	level	of	use	may	be	lower	or	higher	than	
the	descripVon.		You	cannot	read	back	from	the	result	to	the	suspected	use.		Two	
people	 can	 consume	 the	 same	amount	of	 cocaine	and	give	quite	different	 test	
results.	 	 Two	 people	 can	 give	 the	 same	 test	 result	 and	 have	 consumed	 quite	
different	amounts	of	cocaine.	 	This	 is	 the	consequence	of	physiology:	there	are	
variables	 in	 relaVon	 to	 hair	 colour,	 race,	 hair	 condiVon	 (bleaching	 and	
straightening	 damages	 hair),	 pregnancy	 and	 body	 size.	 	 Then	 there	 are	 the	
variables	 inherent	 in	 the	 tesVng	process.	 	Dr	McKinnon	explained	 that	 there	 is	
therefore	only	a	broad	correlaVon	between	the	test	results	and	the	conclusions	
that	can	be	drawn	about	likely	use	and	that	it	should	be	recognised	that	in	some	
cases	 (of	 which	 this	 is	 in	 his	 opinion,	 one)	 there	 will	 be	 scope	 for	 reasonable	
disagreement	between	experts.

42. Furthermore,	 the	 evidence	 in	 this	 case	 shows	 that	 even	 as	 between	 leading	
tesVng	organisaVons,	the	descripVons	are	applied	to	different	numerical	values.		
DNA	 adopts	 the	 figures	 set	 out	 in	 the	 relevant	 studies,	 while	 the	 two	 other	
organisaVons	 divide	 their	 own	 historic	 posiVve	 laboratory	 results	 into	 thirds	
(Alere)	or	use	the	interquarVle	range	for	medium	(Lextox).	

Cocaine Low Medium High
DNA	Legal 0.5	–	0.89 0.89	–	18.9 18.9<
Lextox 0.5	–	1.23 1.23	–	10.19 10.19<
Alere 0.5	–	1.69 1.69	–	6.14 6.14<

43. So	it	can	be	seen	that	there	is	variability	in	descripVons	that	are	intended	only	
to	assist.		As	a	case	in	point,	the	DNA	Legal	high	figure	for	2016	(1.50),	which	was	
itself	significantly	higher	than	that	reported	by	the	other	testers,	would	only	be	
described	as	falling	into	the	medium	range	by	two	of	the	three	organisaVons.



44. Regarding	 industry	guidelines,	 the	main	guidelines	are	 those	published	by	 the	
SoHT	based	on	research:	Cooper,	Kronstrand	&	Kintz	Forensic	Sci	Int	2012.		These	
guidelines	appear	to	state	that	a	posiVve	test	requires	at	least	a	concentraVon	of	
the	parent	drug	at	greater	than	the	cut-off	level	and	the	idenVficaVon	of	one	of	
the	metabolites.	 	 Dr	 Rushton	 drew	 ajenVon	 to	 other	 guidelines	 issued	 by	 an	
American	body,	the	Substance	Abuse	and	Mental	Health	Services	AdministraVon	
(SAMHSA)	 and	 by	 the	 European	Workplace	Drug	 TesVng	 Society	 (EWDTS).	 	 He	
suggested	 that	 there	 were	 “agreed	 interna%onal	 guidelines”	 that	 required	 the	
discovery	of	 cocaine	and	 two	metabolites,	 in	each	case	above	 the	cut-off	 level,	
before	a	test	can	be	considered	posiVve.		He	went	further,	saying	that	for	his	part	
he	would	also	need	to	have	a	negaVve	wash	result	before	the	test	could	be	taken	
to	 indicate	 use	 rather	 than	 exposure.	 	 This	 posiVon	was	 not	 supported	by	 the	
other	expert	witnesses.		

45. I	do	not	recognise	Dr	Rushton’s	descripVon	of	“agreed	interna%onal	guidelines”:	
the	current	industry	standard	in	this	country	is	found	in	the	guidelines	issued	by	
the	SoHT.	 	It	may	be	that	these	guidelines	will	be	changed	in	Vme,	possibly	even	
in	 the	 direcVon	 of	 the	more	 rigorous	 requirements	 of	 the	 other	 organisaVons.		
But	in	the	meanVme,	it	is	not	appropriate	to	require	compliance	with	a	higher	set	
of	standards.

46. There	was	similar	disagreement	between	Dr	Rushton	and	the	other	witnesses	in	
relaVon	 to	 the	 significance	 of	 findings	 below	 the	 cut-off	 level.	 	 He	 was	 not	
prepared	 to	 entertain	 a	 posiVve	 finding	 that	 takes	 account	 of	 any	 data	 falling	
below	 the	 cut-off	 level.	 	 The	 other	 witnesses	 considered	 that	 all	 informaVon	
should	 be	 taken	 into	 account,	 but	 giving	 due	 regard	 to	whether	 or	 not	 results	
passed	the	cut-off	level	or	not.		

47. Having	considered	the	evidence	in	this	case,	I	arrive	at	the	same	conclusion	as	
Hayden	J	in	Re	R,	where	(at	paragraph	50)	he	preferred	“a	real	engagement	with	
the	 actual	 findings”	 to	 “a	 strong	 insistence	 on	 a	 ‘clear	 line’	 principle	 of	
interpreta%on”.		I	accept	the	evidence	of	the	witnesses	for	the	tesVng	companies	
that	when	one	analyses	thousands	of	tests,	pajerns	can	emerge	that	help	when	
drawing	conclusions.		It	would	be	arVficial	to	require	valid	data	to	be	struck	from	
the	record	because	it	falls	below	a	cut-off	level	when	it	may	be	significant	in	the	
context	 of	 other	 findings.	 	 That	would	 elevate	 useful	 guidelines	 into	 iron	 rules	
and,	as	Dr	McKinnon	says,	increase	the	number	of	false	negaVve	reports.	 	What	
can,	however,	be	said	is	that	considerable	cauVon	must	be	used	when	taking	into	
account	results	that	fall	below	the	cut-off	level	

48. As	to	the	significance	of	comparing	wash	samples	and	test	samples,	there	were	
a	 range	of	 views.	 	 The	 tesVng	 companies	 asserted	 that	 this	provided	a	 further	
safeguard	 against	 a	 false	 posiVve.	 	 In	 broad	 terms,	 they	 adopted	 the	 Tsanaclis	
wash	protocol	and	were	amenable	to	applying	the	Schaffer	raVo.	 	Dr	McKinnon,	
however,	noted	the	variability	in	approach	between	the	laboratories;	for	example,	
two	of	the	laboratories	follow	the	Tsanaclis	method,	while	the	third	(DNA)	uses	a	
different	 washing	 agent.	 	 Dr	 Rushton	 was	 criVcal	 of	 the	 status	 of	 the	 science	
underlying	the	Tsanaclis/Schaffer	approach,	saying	that	it	had	not	been	adopted	
by	internaVonal	bodies	or	replicated	and	that	he	could	not	endorse	the	approach	



taken	by	the	tesVng	organisaVons	when	they	did	not	publish	their	data	for	peer	
review.

49. Once	again,	I	felt	that	Dr	Rushton	was	requiring	more	from	the	process	than	it	
can	be	expected	to	provide.	 	The	desire	to	know	more	 is	natural,	but	 it	cannot	
lead	 to	 paralysis	 unVl	 we	 know	 everything.	 	 In	 this	 instance,	 the	 tesVng	
organisaVons	are	voluntarily	applying	an	addiVonal	safeguard	over	and	above	the	
SoHT	requirements	and	cannot	be	criVcised	for	doing	so.

50. There	 was	 also	 discussion	 of	 whether	 wash	 samples	 should	 rouVnely	 be	
analysed.		Of	the	three	testers,	only	DNA	Legal	undertakes	this.		The	others	retain	
the	washes	 for	 a	 year	 to	 allow	 for	 later	 analysis	 if	 required.	 	 There	was	 some	
support	from	Dr	McKinnon	and	Dr	Rushton	for	rouVne	analysis	to	be	adopted;	as	
against	that,	Mr	Poulton	suggested	that	the	washes	can	be	analysed	wherever	the	
tester	feels	that	more	informaVon	is	needed.

51. This	in	my	view	is	a	quesVon	for	determinaVon	by	experts	working	in	the	field,	
not	by	the	court.		I	can,	however,	see	that	the	analysis	and	wash	samples	may	be	
parVcularly	helpful	in	cases	where	the	hair	strand	results	fall	into	the	low	or	very	
low	 range,	 or	 where	 the	 outcome	 is	 for	 some	 other	 reason	 likely	 to	 be	
contenVous.	 	 I	also	consider	that,	were	it	possible,	 it	would	be	more	helpful	for	
wash	results	to	be	reported	in	relaVon	to	individual	secVons	of	hair	rather	than	to	
the	whole	strand.

52. The	 mother’s	 hair	 is,	 as	 it	 happens,	 very	 long.	 	 During	 the	 hearing,	 I	 asked	
whether	 there	was	any	possibility	of	 cross-contaminaVon	of	newer	hair	by	old,	
drug-affected	hair,	perhaps	if	the	hair	was	piled	up	wet	afer	washing.	 	None	of	
the	witnesses	 suggested	 that	 this	 could	produce	 the	sort	of	 tesVng	 results	 that	
were	found.

53. In	 relaVon	to	 the	disputed	 issues,	 I	have	rejected	a	number	of	 the	arguments	
presented	by	Dr	Rushton.	 	His	long	experVse	in	trichology	does	not	significantly	
extend	into	toxicology,	and	his	insistence	on	his	point	of	view	overlooked	many	of	
the	 realiVes	 that	 allow	 science	 to	 grapple	with	 everyday	 problems.	 	While	Ms	
John,	Mr	Poulton	and	Dr	Breidi	have	enormous	experience	of	giving	opinions	on	
hair	 strand	 tests	 in	 their	 professional	 life,	 and	 Dr	McKinnon	 at	 least	 some,	 Dr	
Rushton	has	never	done	so,	and	has	only	been	asked	for	his	opinion	in	a	few	cases	
as	 an	 expert	 witness.	 	 He	 was	 markedly	 unwilling	 to	 entertain	 one	 obvious	
explanaVon	 for	 the	 test	 results,	namely	 that	 the	mother	may	have	been	 taking	
cocaine.	 	 In	 parVcular,	 under	 examinaVon	 by	 Ms	 Cook	 QC	 for	 Alere,	 he	 was	
prepared	 to	accept	 that	 the	 test	 results	 from	samples	obtained	 in	August	2015	
suggested	use,	but	unwilling	to	say	the	same	for	comparable	results	obtained	in	
December	2016;	 the	difference	being	 that	 the	mother	had	admijed	use	 in	 the	
first	case,	but	not	in	the	second.	 	He	was	also	prepared	to	express	the	view	that	
the	2017	results	posiVvely	excluded	the	use	of	cocaine.		Nor	did	he	acknowledge	
that	the	tesVng	organisaVons	are	operaVng	within	recognised	industry	standards,	
which	are	set	in	order	to	minimise	so	far	as	possible	both	false	posiVves	and	false	
negaVves.		



54. I	 accept	 that	 Dr	 Rushton	 has	 asked	 some	 good	 quesVons,	 and	 has	 done	 so	
fearlessly,	but	for	the	most	part	I	am	not	able	to	accept	the	answers	that	he	gives.		
All	 in	 all,	 I	 do	 not	 consider	 that	 his	 criVcisms	 of	 hair	 tesVng	 science,	 or	 of	 the	
acVviVes	 of	 the	 companies	 concerned	 in	 this	 case,	 were	 made	 out	 to	 any	
significant	extent.		

55. Dr	McKinnon	was	by	contrast	a	notably	cauVous	witness,	but	to	the	extent	that	
he	felt	able	to	express	an	opinion,	I	found	his	evidence	could	be	depended	upon.

56. I	found	the	evidence	of	Ms	John,	Mr	Poulton	and	Dr	Breidi	to	be	evidence-based	
and	carefully	considered.	 	They	have	a	combinaVon	of	experVse	and	experience	
that	enabled	them	to	deal	saVsfactorily	with	the	issues	under	consideraVon.	 	Mr	
Poulton	made	a	point	 that	 they	each	made	 in	 their	different	ways:	“Knowing	a	
typical	 result	 comes	 with	 experience.	 	 Experience	 is	 the	 key.	 	 Knowing	 when	
further	 work	 is	 necessary,	 looking	 at	 the	 paaerns	 –	 this	 is	 probably	 the	 most	
valuable	part	of	what	we	can	contribute”.

Report	wri\ng	and	reading

57. The	parVes	have	made	suggesVons	as	to	how	the	presentaVon	of	reports	might	
be	 developed	 so	 as	 to	 be	most	 useful	 to	 those	 working	 in	 the	 field	 of	 family	
jusVce.	 	 I	will	 record	some	of	 these	suggesVons	and	some	of	my	own.	 	Before	
doing	so,	 I	note	that	each	of	the	tesVng	organisaVons	already	produces	reports	
that	contain	much	of	the	necessary	informaVon	in	one	shape	or	another.		It	is	also	
important	to	stress	the	responsibility	for	making	proper	use	of	scienVfic	evidence	
falls	 both	 on	 the	writer	 and	 the	 reader.	 	 The	writer	must	make	 sure	 as	 far	 as	
possible	that	the	true	significance	of	the	data	is	explained	in	a	way	that	reduces	
the	 risk	 of	 it	 becoming	 lost	 in	 translaVon.	 	 The	 reader	 must	 take	 care	 to	
understand	 what	 is	 being	 read,	 and	 not	 jump	 to	 a	 conclusion	 about	 drug	 or	
alcohol	use	without	understanding	the	significance	of	the	data	and	its	place	in	the	
overall	evidence.

58. Comment	was	made	during	the	evidence	that	certain	courts,	and	in	parVcular	
Family	Drug	and	Alcohol	Courts,	are	very	 familiar	with	the	methodology	of	hair	
strand	tesVng	and	the	way	in	which	reports	are	laid	out.	 	The	objecVve	must	be	
for	all	parVcipants	in	the	system,	professional	and	non-professional,	to	develop	a	
similar	competence,	even	though	they	do	not	read	as	many	reports	as	the	FDAC	
does.

59. There	are	currently	nine	accredited	hair	strand	tesVng	organisaVons	working	in	
the	family	 law	area.	 	 It	 is	not	for	the	court	hearing	one	case	to	dictate	the	way	
reports	are	wrijen	by	those	who	have	intervened	in	this	case	or	by	others	who	
have	not	taken	part,	but	I	include	the	following	seven	suggesVons	in	case	they	are	
helpful.

(1) Use	of	high/medium/low	descriptor:



This	is	in	my	view	useful,	provided	it	is	accompanied	by:

• A	 numerical	 descripVon	 of	 the	 boundaries	 between	 high/
medium/low,	 with	 an	 explanaVon	 of	 the	 manner	 in	 which	 the	
boundaries	are	set	should	be	stated.

• A	clear	statement	that	the	descripVon	is	of	the	level	of	substance	
found	 and	 not	 of	 the	 level	 of	 use,	 though	 there	 may	 a	 broad	
correlaVon.

• A	 reminder	 that	 the	 finding	 from	 the	 test	must	 always	 be	 set	
alongside	 other	 sources	 of	 informaVon,	 parVcularly	 where	 the	
results	are	in	the	low	range.

(2) ReporVng	of	data	below	the	cut-off	range:

There	 is	 currently	 inconsistency	 as	 between	 organisaVons	 on	 reporVng	
substances	detected	between	the	 lower	 limit	of	detecVon	 (LLoD)	and	the	
lower	limit	of	quanVficaVon	(LLoQ),	and	those	between	the	LLoQ	and	the	
cut-off	point.

I	would	suggest	that	reports	record	all	findings,	so	that:

• a	finding	below	 the	LLoQ	 is	described	as	“detected,	but	 so	 low	
that	it	is	not	quan%fiable”

• A	result	falling	below	the	cut-off	level	is	given	in	numerical	form

and	that	this	data	is	accompanied	by	a	clear	explanaVon	of	the	reason	for	
the	cut-off	point	and	the	need	for	parVcular	cauVon	in	relaVon	to	data	that	
falls	below	it.		

(3) Terminology

Efforts	to	understand	the	significance	of	tests	are	hampered	by	the	lack	of	a	
common	vocabulary	to	describe	results	in	the	very	low	ranges,	DescripVons	
such	as	“posi%ve”,	 “nega%ve”,	 “indicates	 that”	and	“not	detected”	 can	be	
used	 and	 understood	 vaguely	 or	 incorrectly.	 	 The	 creaVon	 of	 a	 common	
vocabulary	across	the	industry	could	only	be	achieved	by	a	body	such	as	the	
SoHT.	 	 In	 the	 absence	 of	 uniformity,	 reporters	 should	 define	 their	 terms	
precisely	so	that	they	can	be	accurately	understood.

(4) Expressions	of	probability:

The	Family	Court	works	on	the	civil	standard	of	proof,	namely	the	balance	
of	probabiliVes.	 	 It	would	 therefore	help	 if	 opinions	about	 tesVng	 results	



could	be	expressed	in	that	way.		For	example:

“Taken	in	isola%on,	these	findings	are	in	my	opinion	more	likely	than	not	to	
indicate	inges%on	of	[drug].”

“Taken	in	isola%on,	these	findings	are	in	my	opinion	more	likely	than	not	to	
indicate	that	[drug]	has	not	been	ingested	because….”

“Taken	in	isola%on,	these	findings	are	in	my	opinion	more	likely	to	indicate	
exposure	to	[drug]	than	inges%on.”

(5) Where	there	is	reason	to	believe	that	environmental	contaminaVon	may	
be	an	issue,	this	should	be	fully	described,	together	with	an	analysis	of	any	
factors	that	may	help	the	reader	to	disVnguish	between	the	possibiliVes.

(6) The	 FAQ	 sheet	 accompanying	 the	 report	 (which	 might	 bejer	 be	
described	as	“Essen%al	Informa%on”),	might	be	tailored	to	give	informaVon	
relevant	to	the	parVcular	report,	and	thereby	make	it	easier	to	assimilate.

(7) When	 it	 is	known	that	 tesVng	has	been	carried	out	by	more	than	one	
organisaVon,	the	report	should	explain	that	the	findings	may	be	variable	as	
between	organisaVons.

Conclusions	on	the	findings	sought	by	the	local	authority

60. In	summary,	these	relate	to	

A. The	mother’s	neglecyul	parenVng	of	the	three	older	children	(admijed)

B. Her	 long-standing	 history	 of	 drug	 and	 alcohol	misuse	 up	 to	 July	 2015	
(admijed)

C. Her	conVnued	use	of	cocaine,	albeit	at	a	low	and/or	infrequent	level	

i. between	 July	 2015	 and	December	 2016,	 including	 at	 Vmes	when	 she	
was	pregnant,	and

ii. between	 January	 and	 July	 2017,	 when	 she	 was	 under	 close	 scruVny	
because	of	these	proceedings,	when	she	had	the	care	of	Holly,	when	she	
was	 providing	 urine	 tests,	 and	 when	 she	 knew	 that	 she	 would	 be	 the	
subject	of	further	hair	strand	tests.

D. Her	 repeated	 lying	 to	 professionals	 and	 the	 court	 about	 her	 use	 of	
cocaine.

61. The	burden	of	proof	is	on	the	local	authority,	which	must	prove	its	allegaVons	



on	the	balance	of	probabiliVes.	 	As	Ms	Markham	QC	and	Miss	Tompkins	rightly	
say,	the	presence	of	an	ostensibly	posiVve	hair	strand	test	does	not	reverse	the	
burden	of	proof.

62. My	 conclusion,	 taking	 account	 of	 all	 the	 evidence,	 both	 scienVfic	 and	
nonscienVfic,	is	that	the	local	authority	has	made	out	its	case	in	relaVon	to	A,	B,	
C(i)	and	D.		The	evidence	as	a	whole	drives	me	to	the	conclusion	that	the	mother	
regrejably	used	cocaine	at	a	relaVvely	low	and	infrequent	level	during	the	lajer	
part	of	2015	and	during	2016	and	that	she	has	not	told	the	truth	about	that.	 	As	
to	C(ii),	there	is	much	weaker	scienVfic	evidence	of	conVnuing	limited	cocaine	use	
afer	Holly’s	birth.	 	Given	my	finding	in	relaVon	to	earlier	use,	I	cannot	discount	
the	possibility	that	the	mother	is	not	telling	the	truth	about	that	either,	but	taking	
the	evidence	as	a	whole,	I	am	not	saVsfied	the	local	authority	has	proved	its	case	
in	respect	of	that	period.	

63. I	arrive	at	my	conclusion	in	relaVon	to	drug	use	in	2015	and	2016	for	essenVally	
the	 reasons	 set	 out	 in	 the	 closing	 submissions	 of	Mr	 Tyler	 QC	 and	Ms	 James.		
Although	there	is	considerable	evidence	of	the	mother’s	ajempts	to	get	help	and	
to	 rid	 herself	 of	 drug	 use,	 the	 almost	 conVnuous	 array	 of	 test	 results	 showing	
cocaine	and	BE	significantly	above	the	threshold	cannot	adequately	be	explained	
by	inadvertent	exposure.	 	In	addiVon,	the	wash	samples	were	either	negaVve	or	
produced	a	minimal	 cocaine	 reading	 far	below	 the	amount	 that	would	 suggest	
that	the	much	higher	readings	from	inside	the	hair	matrix	arose	from	exposure.		I	
accept	the	evidence	on	behalf	of	the	interveners	that	this	pajern	is	much	more	
consistent	with	 use	 than	 exposure,	 although	 exposure	 (including	 perhaps	 from	
knowing	 drug	 use)	 may	 also	 have	 been	 a	 contributor.	 	 I	 also	 note,	 though	 it	
cannot	be	conclusive,	that	the	readings	are	not	in	some	cases	dissimilar	to	those	
found	 in	 the	August	 2015	 tesVng	 that	 covered	 a	 period	when	 the	mother	was	
admijedly	using	cocaine.	 	Finally,	with	regard	to	 the	scienVfic	evidence	on	this	
issue,	 I	 find	 that	 the	 conclusions	 of	 the	 interveners’	 witnesses	 Vp	 the	 scales	
against	the	arguments	of	Dr	Rushton	and	the	uncertainty	of	Dr	McKinnon.		

64. In	 reaching	 this	 conclusion,	 I	 must	 give	 my	 assessment	 of	 the	 mother	 as	 a	
witness.		There	were	many	appealing	aspects	of	her	evidence,	and	I	do	not	doubt	
her	good	 intenVons	when	 it	 comes	 to	kicking	drugs.	 	However,	 the	undoubted	
presence	of	cocaine	and	its	metabolites	can	only	come	from	use	or	exposure,	and	
none	of	 the	possibiliVes	 for	 innocent	 exposure	 in	 this	 case	 can	be	 accepted	as	
producing	these	readings.	 	Much	though	I	would	wish	to	take	the	mother	at	her	
word,	I	regret	that	I	cannot	do	so	and	I	find	that	on	the	balance	of	probabiliVes	
she	found	herself	falling	into	occasional	but	repeated	low	level	cocaine	use	during	
the	later	part	of	2015	and	through	2016.

65. However,	 the	evidence	 in	 relaVon	to	2017	 leads	me	to	a	different	conclusion.		
Following	Holly’s	birth,	there	has	been	very	regular	urine	tesVng	and	conVnuous	
face-to-face	contact	between	the	mother	and	a	wide	range	of	professionals	and	
others	 concerned	 for	Holly’s	welfare.	 	 Scarcely	 a	 day	will	 have	 passed	without	
contact	of	this	kind	and	no	one	has	noVced	the	slightest	suggesVon	of	drug	use.		
The	results	of	the	July	tesVng	are	with	one	marginal	excepVon	below	or	far	below	
the	 cut-off	 limit	 for	 cocaine.	 	 The	 interpretaVons	 of	 the	 toxicologists	 vary:	Mr	



Poulton	 thought	 the	 results	 in	 isolaVon	 represented	 likely	 use,	 Dr	 Breidi	
considered	them	to	be	the	residual	results	of	earlier	use	in	2016,	while	Ms	John	
and	 Dr	 McKinnon	 could	 not	 choose	 between	 these	 possibiliVes.	 	 The	 local	
authority	has	put	the	arguments	very	fairly	when	seeking	a	finding	on	this	issue	
and,	taking	the	evidence	as	a	whole,	 I	am	not	saVsfied	that	 it	has	made	out	 its	
case	in	relaVon	to	recent	use	of	cocaine.		It	follows	that	on	balance	I	am	prepared	
to	accept	the	mother’s	evidence	that	she	has	been	free	of	drugs	since	Holly	was	
born.

66. I	agree	with	the	parVes	that	these	findings	do	not	call	into	quesVon	the	decision	
that	Holly	should	remain	in	her	mother’s	care.		By	the	same	token,	I	am	doubyul	
that	 the	evidence	that	was	available	 in	 January	was	 in	 truth	sufficient	 to	 jusVfy	
the	very	severe	order	of	the	removal	of	a	baby	at	birth.

Conclusion	on	the	form	of	order

67. I	 remind	myself	of	 the	analysis	 in	Re	O	 [2001]	EWCA	Civ	16,	which	speaks	 for	
supervision	orders	to	be	made	where	they	are	proporVonate	to	the	level	of	risk.		
The	closing	 submissions	of	Mr	Parker	and	Mr	Lamb	 for	 the	Guardian	 contain	a	
useful	summary	of	the	pracVcal	consideraVons	regarding	monitoring,	support	and	
duraVon.		As	to	the	wider	consideraVons,	it	is	common	ground	that	in	Holly’s	case	
we	are	not	dealing	with	harm	in	the	past,	but	with	the	risk	of	future	harm,	and	
that	the	situaVon	is	well	contained	under	the	current	interim	supervision	order.

68. The	 local	 authority	 emphasises	 the	 mother’s	 vulnerability	 and	 the	 troubling	
history	of	absVnence	and	relapse	 in	relaVon	to	the	older	children.	 	 It	agrees	to	
include	a	provision	 in	 the	care	plan	 that	 confirms	 that	wrijen	noVce	would	be	
given	 of	 any	 intenVon	 to	 remove	 Holly	 unless	 she	 was	 at	 risk	 of	 immediate	
physical	harm.

69. In	my	 view,	 neither	 a	 care	 order	 nor	 a	 supervision	 order	 would	 be	 a	 wrong	
choice	in	this	case.	 	Each	has	advantages	and	disadvantages.	 	Holly’s	placement	
with	 her	 mother	 will	 not	 succeed	 if	 the	 mother	 at	 some	 point	 and	 for	 some	
reason	slips	back	into	her	old	ways.	 	Everyone	in	this	courtroom	sincerely	hopes	
that	she	doesn’t,	and	if	she	can	remain	absVnent	there	is	every	chance	that	she	
won’t.	 	 Against	 a	 background	 of	 this	 kind,	 the	 opportunity	 for	 a	 child	 to	 be	
brought	up	by	her	mother	is	a	precious	thing	and	the	best	order	in	my	view	is	the	
one	that	gives	this	outcome	the	best	chance.	 	Where	the	glass	can	fairly	be	seen	
as	being	half	empty	or	half	full,	the	court	order	should	tell	the	mother	that	Holly’s	
future	is	her	responsibility	and	that,	while	help	is	available	on	all	sides,	this	is	only	
going	to	work	if	she	makes	it	work.

70. I	am	also	influenced	by	the	possibility	of	some	unintended	disadvantages	from	
the	local	authority	sharing	parental	responsibility.	 	The	care	planning	in	this	case	
has	 been	 subopVmal,	 with	 a	 high	 turnover	 of	 social	 workers	 and	 poor	
consultaVon.	 	I	think	that	the	mother’s	self-confidence	needs	to	be	built	up	and	
that	 this	 is	 more	 likely	 to	 happen	 if	 she	 no	 longer	 has	 to	 share	 parental	
responsibility	with	the	local	authority.		The	local	authority	commendably	says	that	



its	support	services	will	be	essenVally	 the	same,	whether	or	not	there	 is	a	care	
order.	 	 The	making	 of	 a	 supervision	 order	 is	 Vme-limited,	 for	 one	 or	 for	 three	
years.	 	 In	pracVce,	either	good	progress	will	conVnue	to	be	made	and	statutory	
intervenVon	 will	 reduce	 and	 cease	 or	 the	 mother	 will	 relapse,	 there	 will	 be	
further	proceedings,	and	Holly	will	almost	 inevitably	be	removed	from	her	care	
for	good	and	all.		

71. On	the	facts	of	this	case,	 I	do	not	see	a	care	order	as	conferring	benefits	that	
outweigh	 those	 arising	 under	 a	 supervision	 order.	 	 I	 will	 therefore	 make	 a	
supervision	order	 in	favour	of	the	 local	authority	for	12	months,	trusVng	that	 it	
will	be	reviewed	in	9	months	to	decide	whether	an	extension	will	be	necessary.		

72. That	 concludes	 the	 proceedings	 in	 relaVon	 to	Holly.	 	 I	 am	 aware	 that	 a	 final	
decision	remains	to	be	made	about	the	future	of	the	boys.	 	That	decision	will	be	
taken	 by	HH	 Judge	Mayer,	 based	 on	 the	 evidence	 before	 her.	 	 Nothing	 in	 this	
judgment	 is	 intended	 to	 influence	 her	 decision;	 in	 parVcular,	 the	 fact	 that	 the	
mother	is	retaining	Holly	under	the	lesser	form	of	statutory	order	does	not	in	any	
way	imply	a	view	on	the	part	of	this	court	that	she	is	presently	capable	of	looking	
afer	more	than	one	child.

73. I	thank	all	the	parVes	and	the	interveners	for	their	assistance,	and	I	wish	Holly	
and	both	her	parents	well	for	the	future.

____________________


