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In	1985	Ibarra	found	it	takes	20	minutes	inspection	to	detect	a	light	infestation	by	locating	the	nits.	Experimenting	
with	items	easily	available	in	the	home,	she	rediscovered	wet	combing.	From	1988	for	early	diagnosis	of	active	
infestation,	she	advised	using	a	fine-tooth	‘detector’	comb	in	thoroughly	wet	hair	to	lift	out	lice,	because	“It	would	
seem	more	sensible	to	put	the	emphasis	on	finding	the	lice	themselves,	about	which	little	mistake	can	be	made”.		
Frequent	hair-washing	had	become	the	norm,	and	wetting	agents	in	modern	shampoo	facilitate	penetration	of	the	
moisture	through	any	hair	type	to	the	scalp.	Combing	the	rinsed	hair	with	a	plastic	Albyn	copy	of	the	Derbac	comb	
proved	a	simple	means	of	finding	temporarily	immobile	lice.8	From	the	charity’s	foundation	in	1988	until	1997,	CHC	
used	plastic	Albyn	combs	with	Derbac-style	teeth	that	had	‘Bug	Buster’	printed	on	the	spine.	
	

Fig 10: 
Napp detector comb 
 
In the accompanying leaflet the 
mistaken ideas that lice grip firmly 
onto hair shafts when wet, and 
dislodgement by fine-combing 
breaks their legs, are promoted. 
 
Photo: Sadiq Kassam 
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Fig 11: 
Live egg with a young louse Electron Microscopy 
Source: London School of Hygiene & Tropical Medicine  
	
The	added	value	of	applying	conditioner	after	hair-washing	was	established	by	Fry	in	1993.29	An	application	of	
ordinary	hair	conditioner	to	the	wet	hair	after	rinsing	off	the	shampoo	maintains	lice	immobile,	as	important	for	
detection	when	there	are	few	on	the	head,	as	for	completely	clearing	a	heavy	infestation.	Inclusion	of	conditioner	in	
the	protocol	conveniently	facilitates	comfortable	combing.		Tight	curly	hair	can	be	straightened	by	preparation	with	
conditioner	and	a	wide-tooth	comb.30	
	

	

 
 
Fig 12: 
Head louse combed from the head whilst bathed in conditioner. 
Wet-combed lice show no evidence of trauma.   Photo: José Figueroa  

Original Bug Buster comb 1989, 
discontinued 1997 
 
Photo: Sadiq Kassam 
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Repeating	the	fine-combing	after	the	conditioner	is	rinsed	off	was	found	to	be	an	excellent	fail-safe	procedure	both	
for	detection	of	a	low	level	of	lice	and	clearing	a	heavy	infestation.30	From	1994	onwards	the	Bug	Busting	wet	
combing	method	follows	this	perfected	protocol.	Applying	it	in	four	consecutive	combing	sessions	spaced	evenly	
over	two	weeks	was	promoted	by	CHC	as	a	mechanical	method	of	treatment	from	1995.	Success	depends	solely	on	
systematic	removal	of	the	lice	as	they	hatch,	leaving	empty	eggshells	–	nits	–	reduced	purely	to	a	cosmetic	problem	
since	they	play	no	part	in	transmission.30	
 
Seeking	further	improvements,	in	1998	CHC	relaunched	the	identical	Bug	Busting	method	with	a	better	Bug	Buster	
comb.	The	1998	model,	made	in	good	quality	plastic,	has	an	exact	copy	of	the	Sacker	comb	tooth	shape,	the	shanks	
square-edged	and	the	points	deeply	bevelled,	spaced	0.26	mm	apart	(10/11	teeth	per	cm).	This	tooth	spacing	
combines	maximum	ease	of	passage	through	the	hair	with	the	capacity	to	pick	up	newly	hatched	lice	(about	0.44	
mm	wide)	when	located	on	the	shafts	of	the	hairs	at	scalp	level.	Two	choices	of	comb	span	are	offered:	the	short	
span	‘mini’	Bug	Buster	comb	and	the	wider	span	‘maxi’	Bug	Buster	comb,	both	in	bright	yellow.	Lice	show	up	well	
against	the	yellow	background.	The	mini	Bug	Buster	is	recommended	for	novices	and	for	working	on	small	heads,	
and	considered	essential	to	complete	the	second	fine-combing	stage	after	rinsing	off	the	conditioner,	and	it	is	
suggested	that	the	maxi	Bug	Buster	comb	can	be	used	to	speed	up	the	first	fine-combing	stage	on	larger	heads	once	
the	user	has	acquired	skill	and	confidence	in	the	Bug	Busting	method.	31,	32,			
 

 

 
Fig 13: 
CHC Bug Busting Centre 1999 in Milton Keynes             Photo: Chris Fry 
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Fig 14: 
The 1998 Bug Buster combs in action: 
Maxi Bug Buster® with conditioner                     Mini Bug Buster® in wet hair after rinsing off the conditioner 
These models continue in use                            Photos: Chris Fry 
    
Additionally	it	was	established	that	after	the	Bug	Busting	process	to	remove	lice	was	complete,	by	combing	the	
smooth	wet	hair	with	a	similar	comb,	different	only	from	a	maxi	Bug	Buster	in	that	it	has	more	tightly	spaced	teeth	
only	0.15	mm	apart	(named	‘Nit	Buster’),	significant	numbers	of	unsightly	nits	could	be	removed	painlessly	for	
cosmetic	benefit.	CHC	does	not	claim	that	Nit	Busting	reliably	removes	all	eggs	because	it	cannot	be	certain	that	any	
comb	made	of	plastic	can	be	slipped	under	those	laid	touching	the	scalp.31,	33	
	

	

 
 

 

Fig 15: 
Close-up of the 1998 Nit Buster comb 
in action 
Photo: Chris Fry 

Fig 16: 
Nit Busting after Bug Busting 
The sheath of cement surrounding the 
nit and the hair shaft slips off intact 
Photo: José Figueroa 
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The	results	of	an	observational	study	of	wet	combing	(using	the	1998	Bug	Buster	comb,	short	span)	v	visual	inspection,	
conducted	in	Belgium,	were	published	in	2000.	These	researchers	found	10%	of	the	visual	inspection	negative	results	were	
proved	positive	by	wet	combing	and	concluded	that	when	school	nurse-style	checks	are	used	“too	many	infestations	
escape	detection,	jeopardising	the	control	of	an	epidemic”.	They	also	found	30%	of	the	visual	inspection	positive	results	
were	proved	false	by	wet	combing	and	commented	that	“Too	many	lice-free	children	receive	unnecessary	treatment”.	34			
	
Combing	to	assess	treatment	outcome	
(see	Table	I	-	methods	mentioned	in	the	Cochrane	Review35-43)	
	

Table I:    Cochrane Review: Interventions for the treatment of head lice 
               Dodd 1999-200113, 43 - Methods used to assess treatment outcome 
 
Author(s)                       Diagnostic method 
 
Taplin et al 
(1982)35 

When treatment was washed off at 12 hours, lice were strained from the rinsing 
water and survival evaluated at 2 and 24 hours. 
After 7 days subject’s head rubbed with isopropyl alcohol and then a loosely woven 
towel in the expectation that any lice would be trapped in the fibres. 

Taplin et al 
(1986)36 

No description of detection method 

Burgess et al 
(1994)37 

Fine-tooth combing dry hair with a plastic polycarbonate comb capable of trapping 
newly hatched lice. These authors state that “Lice immersed in water grasp hairs 
reflexively (and close spiracles) to avoid being washed off” (10 cases observed). 
Burgess (1997) 38 acknowledges the drawback of dry-hair combing, describing the 
escape of lice from disturbance.  

Ibarra (1998)42 

 

Bug Buster Kit, 
1998 model 

Wet combing with conditioner, using a plastic comb teeth 0.26 mm apart, 10/11 
teeth per cm followed by second combing of wet hair after conditioner is rinsed off 
(Bug Busting method). Numerous observations confirm that wet lice stay still and 
are easily combed off intact, contradicting the suggestion by Burgess et al (1994) 37 
that they grasp hairs tightly when wet. 

Bingham et al 
(2000)39* 
Bug Buster Kit, 
1996 model 

Wet combing with conditioner, as described by Ibarra (1998) 42 

Roberts et al 
(2000)40 

Bug Buster Kit, 
1996 model 

Fine-tooth combing dry hair, as described Burgess et al (1994) 37 and 
recommended in the Cochrane Review 1999. 13 Roberts et al (2000) 40 acknowledge 
that this method may miss first and second instar lice. 

Plastow et al 
(2001)41* 
Bug Buster Kit, 
1998 model 

Fine-tooth combing dry hair, as described Burgess et al (1994) 37 and 
recommended in the Cochrane Review 1999 13 to measure outcomes during the 
initial 14-day trial, thereafter Bug Busting wet combing with 1998 Bug Buster 
combs, as described by Ibarra (1998) 42 

* trial report not assessed in the Cochrane Review 2001 43 

Notes 
In 1995 Vander Stichele et al published the findings of the first Systematic review of clinical efficacy of 
topical treatments for head lice. 44 Of 28 trials (1978 – 1994) it was found that 21 had design flaws 
leading to various degrees of bias. In the ensuing discussion, CHC researchers identified an additional 
measure, namely that the sensitivity of the detection method used to assess treatment outcomes, will 
affect the results and a method of low sensitivity will produce false success rates. 45 
 
In the Cochrane Review 199913 and 200143 Dodd recommends fine-tooth combing dry hair to assess 
treatment outcomes, without commenting on the reliability of different detection methods. The 
appropriateness in different contexts is not considered e g wet combing with conditioner would be more 
suitable for determining success post-treatment, whereas fine-tooth combing dry hair is adequate for 
identifying possible trial recruits when visual inspection does not reveal a louse. 
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In	1990	Canadian	researchers	advised	that	in	a	clinical	trial	scenario	“to	determine	treatment	failures,	it	is	imperative	
that	the	search	for	first	instar	nymphs	includes	the	use	of	an	alcohol	rinse	plus	combing	out	the	hair	with	a	nit	comb,	
otherwise	these	very	small	lice	may	be	missed”.46	Subsequently	the	newly	developed	Bug	Busting	wet	combing	with	
conditioner	method	(BBWC)	was	used	to	assess	the	outcome	in	a	pilot	trial	on	the	Isle	of	Wight,	UK.	On	this	occasion,	
BBWC	determined	that	43%	per	cent	of	patients	treated	once	with	permethrin	créme	rinse	were	clear	of	lice	
compared	with	75%	of	patients	using	the	1996	model	of	the	Bug	Buster	Kit,	although	these	were	regarded	as	
incomplete	data	due	to	the	limited	size	of	the	trial.39	

 
Record	of	parents	and	health	professionals’	reports	to	CHC	Help	Line	
Each	CHC	Bug	Buster	Kit,	of	which	some	180,000	were	distributed	between	1995	and	2001	(copyright	dates:	1995	
pilot	model,	1996	interim	model,	1998	improved	model,	still	in	current	use)	carries	the	Help	Line	number,	as	have	
supporting	educational	materials	since	1989,	and	the	number	has	been	announced	in	the	popular	and	professional	
press	and	health	authority	leaflets	(including	two	Department	of	Health	(DH)	leaflets,	of	which	several	million	are	in	
circulation10,15).	Calls	to	the	Help	Line	have	increased	in	line	with	concern	about	the	inefficacy	and	safety	of	licensed	
medication	and,	since	1996,	the	inefficacy	of	products	and	protocols	offered	as	“safe”	alternatives.	Comment	on	the	
specific	value	of	the	Bug	Buster	Kit	for	the	purposes	of	detection	was	collected	on	a	confidential	monitoring	form	
following	the	distribution	of	450	Bug	Buster	Kits	(1998	model)	in	a	new-town	primary	school	(pupils	aged	4	to	13).	
 
Pragmatic	testing	of	various	detection	protocols	and	comb	designs	and	by	CHC	trained	researchers	
The	tests	were	carried	out	mainly	in	the	London	area,	in	Dorset,	on	the	Isle	of	Wight	and	in	a	CHC	clinic	located	in	a	
Southern	new-town,	Milton	Keynes.	They	were	performed	on	a	variety	of	hair	types,	reflecting	the	ethnic/cultural	
mix	of	the	UK	community	vulnerable	to	head	lice.		
	
Detection	methods	tested:	
	
Visual	inspection	
Dry	hair	fine-tooth	combing	
Damp	hair	fine-tooth	combing	
Shampooed,	rinsed	wet	hair	fine-tooth	combing	
Olive	oil	on	dry	hair,	fine-tooth	combing	
Conditioner	on	dry	hair,	fine-tooth	combing	
Shampooed	hair,	rinsed,	olive	oil	applied,	fine-tooth	combing	
Full	Bug	Busting	protocol	as	described	(see	Literature	Review,	Combing	to	remove	lice	above)	
 
Combs	tested:	
	
Metal	nit	combs	(metal	pins	1cm	long,	held	in	a	plastic	handle)	
Seton	nit	comb	with	the	Natruclear	Wet	Combing	Kit	instructions	-	see	Diagram	1,	p19	
Boots	nit	comb	–	see	Fig	8,	p7	
Nitcomb-M2	with	two	parallel	rows	of	teeth,	narrow	and	wide	spaced	–	see	Fig	17	below	
Xterminitt	nit	comb	–	see	Fig	17	below	
	
Metal	nit	comb	(round-point	pins	1.8	cm	long,	held	in	a	plastic	handle)	
Comb-a-Way	–	see	Fig	8,	p7	

	
Photo: Sadiq Kassam 

Fig 17: 
Nitcomb®-M2 
 
 
 
 
 
Xterminitt nit comb 
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Metal	nit	combs	(round-point	pins	3.7	cm	long,	held	in	a	thick	handle)	
Nisska	and	LiceMeister	–	see	Fig	18	below	

	
Fig 18: 
Nisska®                                            LiceMeister® 
Photo: Sadiq Kassam 
 
Albyn	plastic	detection	combs	(Derbac	tooth	shape,	shallow-bevel	point	–	single	side	of	teeth)	
Napp®	detector	comb	–	see	Fig	10,	p9	
Burgess,	Locke,	Maunder	Nit	Picker/	detection	comb	–	see	Fig	19	below	
Bug	Buster	1989	-1997	–	see	Fig	19	–	see	Fig	19	below	

	
Fig 19: 
The Nit Picker                                                     Bug Buster 1989-1997 (discontinued) 
Photo: Sadiq Kassam 
 
Other	plastic	combs 
(round-point	teeth)	
Lyclear®	nit	comb	–	double	sided	–	see	Fig	9,	p8	
Albyn	easy-clean	–	with	every	second	tooth	on	a	press-apart	row	–	see	Fig	20	below	
Lockomb	–	with	every	second	tooth	on	a	click-out	row	–	see	Fig	20	below	

	
Fig 20: 
Albyn®	easy-clean																																																																	Lockomb	
Photo: Sadiq Kassam	
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(shallow-bevel	point)	
Seton®	detector	comb	–	see	Fig	21	below	
Boots	detector	comb	–	see	Fig	21	below	
Xterminitt	detector	comb	–	8	cm	span	of	teeth	–	see	Fig	21	below	
	

	
Photo: Sadiq Kassam 	
 
 
(deep-bevel	point)	
Bug	Buster	combs	1998	onwards	(Sacker	tooth	shape,	deep-bevel	point)	-	see	Diagram	1,	p19	&	Fig	14,	p12	
	
‘Electronic’	combs	–	must	be	used	in	dry	hair	for	safety	reasons	
Robi	Comb	
Rio	Nit	&	Louse	Comb	

Fig 21: 
Seton® 
 
 
 
 
 
 
 
 
Boots 
 
 
 
 
 
 
 
 
Xterminitt 
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RESULTS	
In	dry	hair	lice	moved	rapidly	away	from	disturbance.	Numerous	observations	confirmed	the	value	of	wet	combing	to	
control	the	mobility	of	lice.	No	evidence	that	lice	hang	on	tightly	to	hair	shafts	when	wet,	obstructing	their	detection,	
was	found.			
	
Thoroughly	wet	lice	which	have	been	bathed	in	conditioner	can	take	more	than	24	hours	to	recover,	which	confuses	
the	less	observant	into	believing	that	specific	conditioners	have	antiparasitical	properties.	When	fine-tooth	combing	
is	performed	while	the	conditioner	is	in	the	hair,	lice	rarely	get	stuck	between	the	comb	teeth.	Wiping	the	comb	on	
tissue	or	kitchen	paper	swiftly	removes	any	lice	for	close	inspection.	The	hair-relaxing	property	of	conditioner	makes	
it	possible	to	reliably	detect	head	lice	in	frizzy	hair.	If	enough	time	is	given	to	straightening	the	wet	hair	by	combing	
ample	conditioner	through	with	a	wide-tooth	comb,	sequential	fine-tooth	combing	with	a	plastic	1998	Bug	Buster	
comb	effectively	reveals	any	lice	without	causing	the	teeth	to	bend	and	break.	
	
The	advantage	of	taking	the	moisture	to	the	roots	of	the	hair,	the	main	habitat	of	the	lice,	is	lost	if	conditioner	is	
applied	directly	without	shampooing	first.	The	conditioner	tends	to	sit	on	top	of	thick	or	frizzy	hair.	Moreover,	
shampooing	is	required	after	fine-tooth	combing	the	dry,	conditioned	hair	to	prevent	the	hair	from	becoming	lank.	
The	quantity	of	conditioner	needed	is	greater	than	when	conditioner	is	applied	to	rinsed	hair	after	shampooing.	
	
Oil	is	a	poor	substitute	for	conditioner.	It	easily	marks	clothing	and	upholstery	requiring	expensive	and	time-
consuming	removal	procedures.	The	head	must	be	shampooed	several	times	after	fine-tooth	combing	to	clear	the	
oil.	
	
‘Easy-clean’	combs	e	g	Lockcomb,	or	Albyn,	can	be	reassuring	to	use	initially	when	faced	with	clearing	numerous	lice,	
but	operating	the	swing-away	mechanism	can	prove	time-consuming,	and	these	combs	are	not	accurate	enough	to	
thoroughly	finish	the	detection	process.	
			
An	8	cm	tooth	span,	e	g	Xterminitt	Detector,	is	unwieldy.	We	found	just	over	6	cm	is	the	maximum	practical	span	on	
an	adult	head.	Teeth	outside	this	span	cannot	be	inserted	into	the	hair.	A	4	cm	span	suits	everyone	–	see	Table	II.	
 
 
Table II:	
Guide: How the span of the teeth in a fine-tooth comb affects its performance 
Span  of teeth (cm) Named comb (material) Suitability for fine-combing 
8.0 cm Xterminitt Detector (plastic) 

 
8.0 cm span of teeth is unwieldy; 1.70 cm 
remains unused even when  an adult 
head is combed 

6.7 cm Seton® Detector (plastic) 
BLM Nit Picker (plastic) 

0.5 cm remains unused when combing 
adults; 2.7 cm unused on younger heads 

6.2 cm Maxi Bug Buster® 1998 
(plastic) 

6.3 cm is the maximum span that can 
usefully comb the upper contours of an 
adult’s scalp = useful to begin combing 
on adults and older children  

5.6 cm Boots Nit       (metal pin in 
Seton® Nit     plastic handle) 

Suitable for nit combing on the upper 
head, more difficult for accessing the 
nape of the neck  

4.5 cm Bug Buster 1989 – 1997 
(plastic) 

The excessively wide teeth at each end 
of the fine-tooth span hinder rapid, 
accurate combing 

4.0 cm Mini Bug Buster® 1998 
(plastic) 

4.0 cm is the maximum span for combing 
the nape of the neck, and covering all the 
contours of a child’s scalp =  optimal 
span for all contours of scalp, child and 
adult 

Conclusion:  4.0 cm span is ideal for total louse detection and removal 
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The	tight	tooth	spacing	on	metal	nit	combs	is	a	disadvantage	for	louse	detection,	as	lice	caught	between	the	teeth	
can	remain	unnoticed	against	the	metal,	and	then	be	combed	back	on	to	the	hair	unharmed	at	subsequent	strokes.	
Thick	handles	interfere	with	comb	insertion	into	the	hair	at	scalp	level.	Regarding	this	phenomenon,	the	long	pin	
combs	are	better	than	the	short	pin	ones,	but	in	both	types	lice	can	be	trapped	high	in	the	joint	between	the	pins	
and	the	handle	and	are	difficult	to	clean	out.	These	combs	are	considerably	more	useful	as	nit	removal	combs	than	
as	louse	detection	combs.	They	can	be	used	to	exert	traction	to	break	the	cement	which	holds	a	nit	in	place	on	a	hair	
shaft,	but	cannot	be	guaranteed	to	remove	eggs	laid	near	or	touching	the	scalp	because	the	tooth	points	cannot	be	
inserted	between	the	scalp	and	eggs	in	this	position.		Thought	should	be	given	to	placing	a	warning	on	metal	pin	
combs,	especially	the	long	pin	models,	about	safe	storage	away	from	unsupervised	children.	
	
The	rounded	tooth	point	of	metal	pin	combs	and	most	plastic	combs	can	easily	slip	over	younger	nymphal	lice.	The	
precision	features	of	the	meticulously	researched	Sacker	comb,	which	seeks	to	lift	louse	eggs	attached	to	hair	shafts	
very	near	the	scalp,	namely	a	slim,	flat	handle	and	square-edge	tooth	shanks	ending	on	the	front	side	in	deeply	
bevelled	points,	when	copied	in	good	quality	plastic	with	teeth	0.26	mm	apart	(improved	Bug	Buster	combs,	1998)	
produced	the	least	laborious	tool	for	louse	detection	–	see	Table	III.	
 
Table III: 
Ready reckoner: Nit comb or louse detection comb? 
 
Criterion Parameters Nit comb Louse comb  
Tooth spacing  0.09 – 0.19 mm Yes Too fine 

0.20 – 0.25 mm Too wide Yes, somewhat tight 
0.26 mm Too wide Ideal 
0.27- 0.30 mm Too wide Yes, somewhat loose 
0.31 – 0.50 mm Too wide Inefficient 

Materials Metal Yes Unhelpful 
Strong, flexible 
plastic  

Possible Yes 

Pliable plastic Poor Inefficient 
Cautions Other criteria such as tooth shape and span play an important role in successful 

design 
Method of use e g in dry hair, dry hair with conditioner combed through or really wet 
hair, influences performance 
Using a nit comb to detect and remove live lice is inadvisable because lice trapped 
between the teeth can remain unseen and be combed back onto the head unharmed 

Conclusion: Fine-tooth combs should be classified as either louse detection or nit combs before 
marketing. Dedicated single-purpose combs are required, and thorough louse detection should be 

performed with a louse comb before nit removal is considered. 
 
	
The	time	required	to	adequately	fine-tooth	comb	wet,	conditioned	hair	is	dependent	on	hair	and	comb	type.	
Typically,	it	takes	from	2	minutes	to	complete	the	process	in	short,	straight	hair,	extending	to	30	minutes	in	long,	
frizzy	hair,	using	a	1998	Bug	Buster	comb,	having	untangled	and	smoothed	the	hair	with	a	wide-tooth	comb	
beforehand.	
	
The	main	reasons	for	failure	with	wet	combing	are	use	of	the	wrong	comb	and	inadequate	instruction.	The	belief	
that	a	metal	comb	is	likely	to	do	better	than	a	plastic	one	is	deeply	entrenched	and	often	perpetuated	by	pharmacy	
sales	staff.	Whilst	recognising	that	some	plastic	combs	are	either	too	brittle	or	too	pliable	to	perform	well,	there	is	a	
need	to	move	the	focus	from	breakability	onto	measuring	the	purchase	on	the	scalp	surface	achieved	by	the	teeth	
points.	The	purchase	of	a	metal	pin	tooth	point	is	several	times	less	than	that	achieved	by	the	slanted	point	of	a	
plastic	1998	Bug	Buster	or	Nit	Buster	tooth	–	see	Diagram	1,	p19.	With	the	1998	Bug	Buster	this	slant	ensures	that	
the	comb	can	be	guided	easily	under	any	lice	on	the	head,	followed	by	swiftly	lifting	them	out	of	the	hair.		
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Diagram 1: The purchase of various tooth point designs 
       

 
 
Comb name  1   Bug Buster 

 1989-97 
 2  Bug Buster 
1998 onwards 

 3  Natruclear  4  Nit Buster 
1998 onwards 

Material plastic plastic cylindrical metal  pin plastic 
Purchase by unit        

1 unit 
      

2 unit + 
 

0.2 unit 
       

2 unit + 
Declared purpose louse detection 

and removal    
louse  detection 
and removal  

detection and 
removal lice+nits 

nit removal only 

Status in 2002 discontinued gold standard 
 

re-designed post 
2000          

cosmetic, not 
curative value 

 
Notes 
All Bug Buster and Nit Buster combs carry the instruction to hold the slanted bevel side towards the scalp. 
The reverse side is completely flat, and the tooth shanks are square-edged. 
  
Comparative purchase: lice 
The Bug Buster 1998 achieves over twice the purchase of the Bug Buster 1989-97, with more than twice 
the length of the slanted tooth surface resting against the skin.  This steadies the angle at which the comb 
is drawn through the hair, enhancing the louse detection and removal ability as the tooth point slides under 
lice at the roots of the hair. The Bug Buster 1998 replaced the discontinued Bug Buster 1989-97. 
 
In cylindrical metal pin combs, the point resting on the scalp covers less than a quarter of the surface 
covered by the Bug Buster 1989-97, reducing the chances of picking up lice. 
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Comparative purchase: eggs and nits 
The tooth design in metal pin combs precludes removal of eggs attached to hair shafts at scalp level 
because the rounded tooth point cannot be inserted between the egg and the scalp surface. This only 
becomes possible when the growth of the hair has carried eggs out a few millimetres from the scalp. Hair 
grows approximately 1 cm per month. 
 
The purpose of the plastic Nit Buster 1998 is to reduce the number of unsightly nits found at some 
millimetres from the scalp.  It is intended for use immediately after Bug Busting. This takes advantage of 
the smoothing effect that conditioner on the hair has produced during the removal of lice with the Bug 
Buster combs which diminishes the traction required to sweep off nits. 
 

 
The	questionnaire	sent	to	parents	of	pupils	at	a	new-town	primary	school	produced	1	negative	comment	and	127	
positive	comments	about	the	1998	Bug	Buster	Kit.	Many	who	found	lice	using	the	kit	expressed	astonishment	at	the	
detection	of	a	low	level	of	asymptomatic	lice.	Previously	they	had	no	idea	that	their	children	were	infested.	
	
So-called	‘electronic’	combs	have	the	disadvantages	of	thick	handles	plus	short	round-point	metal	pins,	are	restricted	
to	dry	hair	combing,	and	have	the	requirement	to	clear	the	comb	of	electrocuted	lice	after	each	hit	in	order	to	
restore	the	current.		
	
DISCUSSION	
Burgess	describes	the	difficulty	of	combing	lice	out	of	dry	hair,	suggesting	that	a	suspect	louse	should	be	trapped	
with	the	thumb	against	the	comb	to	prevent	it	from	escaping.38	Our	observations	are	that	lice	are	nearly	as	agile	in	
damp	hair.	In	fact,	for	parents	who	wish	to	know	for	certain	that	a	child	is	free	of	lice,	fine-combing	dry	or	damp	hair	
has	the	same	inconvenience	as	visual	inspection,	namely,	the	good	camouflage	of	the	lice	in	the	hair	and	their	ability	
to	redistribute	through	the	roots	of	the	hair	away	from	probing	fingers	or	combs.	If	combing	is	performed	vigorously	
in	dry	hair	there	is	a	risk	of	propelling	lice	by	electrostatic	charge	through	the	air.	If	they	land	unnoticed	on	a	person	
they	will	rapidly	climb	up	to	the	head.	Fine-tooth	combing	fatally	damages	very	few	lice.8,	47	To	use	combing	dry	hair	
for	self	diagnosis,	lice	must	be	dislodged	from	the	bowed	head,	combed	over	a	pale	surface,	which	is	unreliable.	The	
method	is	also	unreliable	in	thick,	curly	or	frizzy	hair,	and	particularly	deceptive	in	short,	straight	hair	when	rapid	
results	are	presupposed.	
	
Figueroa	calls	for	the	standardisation	of	detection	methods	for	diagnosis	and	epidemiological	purposes.	He	
comments	on	the	weight	of	anecdotal	evidence	towards	adoption	of	wet	combing	with	conditioner	(WCWC)	as	the	
gold	standard	for	diagnosis	and	insists	that	families	should	be	instructed	in	the	most	reliable	detection	method,	
whilst	the	comparative	effectiveness	of	dry/damp	combing	should	be	determined	because	they	may	be	used	on	a	
large	scale	in	the	school	setting	for	epidemiological	studies.48	
	
In	the	1996	DH	leaflet	a	sketchy	description	of	the	Bug	Busting	method	was	made,	calling	it	“wet	combing”.10	This	
gave	rise	to	a	proliferation	of	variations	launched	with	little	or	no	testing	of	their	comparative	practical	value.		The	
DH	remedied	their	mistake	and	from	2000	issued	a	revised	leaflet,	which	guides	readers	to	CHC	for	the	precise	detail	
of	the	Bug	Busting	wet	combing	protocol.15	However,	other	proponents	of	wet	combing	who	have	given	out	vague	
and	muddled	information	to	the	public	have	not	necessarily	shown	the	same	sense	of	responsibility	to	busy	parents.	
There	is	a	mass	of	misinformation	in	the	public	and	professional	arena	causing	immense	confusion	and	frustration	at	
great	cost	to	the	public	purse.	
	
The	economic	consequences	extend	to	expenditure	on	randomised,	controlled	trials	of	treatments	which	
incorporate	misunderstandings	about	the	sensitivity	of	diagnostic	methods	and	combs.	Researchers	conducting	a	
trial	in	North	Wales	of	malathion	lotion	v	1996	Bug	Buster	Kit	used	the	positive	predictive	value	of	one	minute’s	dry	
combing	with	the	yellow	1998	mini	Bug	Buster	comb	to	identify	recruits	into	the	trial,	but	failed	to	notice	that	before	
starting	their	trial,	the	1996	Bug	Buster	Kit	combs	(white	Albyn	‘easy-clean’	and	pale	grey	‘detector’	comb)	had	been	
withdrawn	and	replaced	with	the	yellow	1998	maxi	and	mini	Bug	Buster	combs.	That	this	improvement	was	
imminent	was	announced	previously	in	November	1997	at	a	public	health	symposium	on	head	lice:	“The	Bug	Buster	
Kit	is	unique,	safe	and	well	researched.	We	have	worked	on	it	now	since	the	beginning	of	1994.	The	first	Kit	was	
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simply	a	pilot	and	we	now	have	a	better	Kit	–	and	we	will	have	an	even	better	Kit	shortly”.49	Apparently	the	Kits	
submitted	to	trial	in	Wales	in	1998	were	sourced	early	in	1997.50	
	
Two	trials,	the	one	in	North	Wales,40	and	a	second	in	Exeter,41	that	have	run	since	publication	of	the	first	edition	of	
the	Cochrane	Review	of	interventions	for	the	treatment	of	head	lice,13	have	adopted	fine	combing	dry	hair	to	assess	
treatment	outcomes	because	it	is	recommended	in	the	review.	Our	findings	that	Bug	Busting	wet	combing	is	more	
sensitive	than	dry	combing	cast	considerable	doubt	on	the	completeness	of	data	collected	when	assessing	trial	
outcomes	by	dry	combing.	
		
The	Exeter	study,	a	pilot	trial	run	by	community	nurses	led	to	the	Bug	Buster	Kit	becoming	available	on	NHS	
prescription,	free	for	children.	Families	in	the	1998	Bug	Buster	Kit	arm	of	the	trial	were	pleased	to	continue	using	the	
Kit	at	home	for	louse	detection	purposes	once	the	trial	was	over.41		
	
In	Denmark	an	evaluation	of	the	1998	Bug	Buster	Kit	was	carried	out	in	Copenhagen	County	schools	and	
kindergarten	funded	by	the	Danish	Ministry	of	Environmental	Protection.	In	this	study,	consumer	acceptance	of	the	
precise	Bug	Busting	wet	combing	method	and	satisfaction	with	this	specific	Bug	Buster	comb	were	also	
recorded.51,52,53	
	

The	ease	with	which	the	Bug	Busting	protocol	can	be	incorporated	into	the	usual	family	hair-washing	routine,	
together	with	its	reliability,	argues	strongly	in	favour	of	having	a	Bug	Buster	Kit	to	hand	whilst	there	are	children	
aged	3	to	12	in	the	household.	
	
We	found	that	the	capacity	of	a	fine-tooth	comb	to	remove	eggs	and	nits	by	exerting	traction	is	augmented	by	
reducing	the	spacing	of	the	teeth	below	0.25	mm.	This	does	not	offer	any	advantage	in	louse	detection,	quite	the	
reverse,	the	narrower	the	spacing,	the	more	unnecessarily	laborious,	and	potentially	painful,	the	combing	process	
becomes,	and	the	more	difficult	it	becomes	to	clean	the	comb	between	strokes.	If	the	spacing	is	increased	beyond	
0.26	mm,	there	is	more	chance	that	smaller	lice	will	escape	the	comb.	With	spacing	in	excess	of	0.30	mm	the	fine-
comb	becomes	inefficient	for	louse	detection.	
	
All-purpose	fine-tooth	combs,	generally	referred	to	as	“dust”	or	“nit”	combs	in	popular	parlance,	are	of	limited	
practical	value	due	to	their	lack	of	precision.	There	are	strong	arguments	against	attempting	to	combine	varying	
degrees	of	louse,	egg,	nit	removal	in	one	tool,	and	in	favour	of	the	supply	of	dedicated	louse	detection	combs	first	
and	foremost,	followed	by	optional	purpose-made	nit	combs.					
	
RECOMMENDATIONS	
The	CHC	Bug	Busting	wet	combing	method	with	a	short-span	1998	Bug	Buster	comb	should	be	the	recommended	
standard	diagnostic	procedure	for	head	lice	in	developed	countries.	Currently,	it	is	the	most	effective,	cost-effective	
and	practical	method.	Combing	the	dry	hair	with	this	comb	is	useful	for	case	finding	with	a	view	to	recruitment	into	
clinical	studies.	When	a	comb	has	a	good	capacity	to	remove	nits,	its	usefulness	in	efficient	louse	detection	is	
diminished,	so	combined	louse	detection	and	nit	removal	combs	are	not	recommended.		
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COMBING	IN	HEAD	LOUSE	CONTROL	I:	DESIGN	
OF	THE	BUG	BUSTER	COMB,	ICP2,	2002	
These	are	the	Instructions	for	Use	enclosed	with	
single	Mini	Bug	Buster	combs	distributed	via	the	
School	Bug	Busting	programme	from	2000-2021.			
 
Photos: Chris Fry                  
Design: Aitor Ibarra 
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BREAKING	THE	LIFE	CYCLE	OF	THE	HEAD	LOUSE	BY	BUG	BUSTING	WET	COMBING	
Conclusions	in	2002	

	
CONTENT	AND	WORKINGS	OF	A	POSTER	PRESENTATION	TO	2ND	INTERNATIONAL	CONGRESS	ON	PHTHIRAPTERA	(LICE)	2002,		

UNIVERSITY	OF	QUEENSLAND,	AUSTRALIA,	ENTITLED:	
	

COMBING	IN	HEAD	LOUSE	CONTROL	II:	THE	PROCESS	OF	BUG	BUSTING	–	BREAKING	THE	LIFE	CYCLE	
Ibarra	J,	Fry	F,	Wickenden	C,	Smith	J	&	Scott	E.	

Community	Hygiene	Concern,	Registered	Charity,	United	Kingdom	
	Correspondence:	joanna_ibarra@chc.org	

	
Objective	

• Study	to	confirm	the	minimum	period	 in	which	Pediculus	capitis	completes	the	3	nymphal	stages	before	
emerging	as	a	full-grown	adult.	

	
Background		

• The	head	louse	develops	through	an	egg	stage	(7-10	days)	and	3	nymphal	stages	before	becoming	full-
grown.	Head	lice	moult	their	skins	as	they	complete	1st,	2nd	and	3rd	instar	nymphal	stages.	Full-grown	adults	
readily	move	between	heads	whereas	younger	stages	(1st,	2nd	and	3rd	instar	nymphs)	tend	to	remain	on	the	
head	where	they	hatch.	
	

• In	the	British	National	Formulary	(BNF),	March	2002,	it	is	recommended	that	2	applications	of	insecticide	
medication	a	week	apart	are	made,	i.e.	on	days	1	and	8,	such	as	Sunday	and	the	following	Sunday,	to	
compensate	for	poor	egg-kill.	This	is	at	odds	with	the	instructions	for	use	in	the	Bug	Buster	Kit,	developed	by	
Community	Hygiene	Concern	(CHC),	the	health	charity,	in	which	it	is	maintained	that	four	combing	sessions	
on	days	1,	5,	9	and	13,	such	as	Sunday,	Thursday,	Monday	and	Friday	(over	two	weeks)	are	required.	Three	
complete	days	with	no	combing	are	counted	between	combing	days.	There	is	no	dependence	on	live	egg	
removal	to	achieve	a	cure	in	the	Bug	Busting	protocol,	therefore	lice	that	hatch	immediately	after	a	combing	
session	must	be	prevented	from	becoming	full-grown	and	transmissible	before	the	next	session.	

							

Method	

• The	Bug	Busting	wet	combing	method	for	head	louse	elimination,	consists	of	straightening	shampooed	hair	
with	lavish	conditioner	applied,	then	fine-combing	using	a	plastic	comb	with	teeth	0.26	mm	apart	(10/11	
teeth	per	cm),	followed,	after	rinsing	the	hair,	by	a	second	fine-combing	of	the	wet	hair.	The	aim	is	to	
remove	all	hatched	lice	on	the	head.	
		

• The	study	took	place	in	the	CHC	Bug	Busting	Centre	in	2000-2001.	With	the	ethical	approval	required	in	the	
UK,	CHC	trained	researchers	systematically	examined	the	scalps	of	121	subjects	whilst	administering	the	Bug	
Busting	method,	(33	observations	with	2	complete	days	between	combing	session	days;	51	with	3	complete	
days	between	and	37	with	4	complete	days	between).	In	most	cases	combing	was	carried	out	at	4	pm,	after	
school.	A	small	number	of	pre-school	children	attended	during	the	morning.	

	
• Researchers	collected	the	lice	isolated	from	the	hair	and	classified	them	according	to	the	degree	of	maturity.	

Results	 	
 
1st	Session	
	Day	/	(hour)	

2nd	Session	

Day	/	(hours)	later	
No.	of	
observations	

No.	(%)	heads	on	
which	3rd	instar	
nymphs	present	

No.	(%)	heads	on	
which	full-grown	
lice	present	

1	(0)	-	2	-	3	-	 4			(72)	 33	 16			(48)	 0			(0)	

1	(0)	-	2	-	3	-	4	-	 5			(96)	 51	 35			(69)		 0			(0)	

1	(0)	-	2	-	3	-	4	-	5	-	 6			(120)	 37	 22			(59)	 6			(16)	
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Discussion	
• We	have	established	that	Bug	Busting	sessions	must	be	carried	out	on	day	1	and	day	5	(e.g.	Sunday,	and	the	

following	Thursday)	to	prevent	the	development	of	full-grown	adults	between	sessions.	
	

• The	minimum	period	of	development	of	a	nymphal	stage	is	approximately	40.00	hours	(120	hours/3	stages).	
	

• Up	to	16%	of	patients	medicated	on	day	1	and	day	8	with	products	which	do	not	kill	the	egg	stage,	may	
spread	lice	from	day	6;	moreover,	females	remaining	on	the	treated	head	could	lay	a	new	generation	of	eggs	
from	day	7.	

Conclusions	

• We	do	not	know	the	exact	period	that	each	individual	stage	takes	to	complete.	
	

• We	have	established	that	it	is	possible	for	head	lice	to	mature	from	hatching	as	a	1st	instar	to	full-grown	
adult	in	a	minimum	of	6	days.	

Recommendations	

• Systematic	Bug	Busting	 sessions	 at	half	weekly	 intervals	over	 2	weeks	 can	 cure	head	 infestation	by	 the	
elimination	of	hatched	lice,	not	depending	on	egg-kill;	more	frequent	sessions	are	unnecessary	to	prevent	
patients	from	passing	on	lice	between	sessions.	

	
• Any	products	with	 inadequate	egg-kill	must	be	applied	a	minimum	of	3	times	on	days	1,	6	and	11/12	to	

achieve	a	cure;	the	recommendation	in	the	British	National	Formulary	of	2	applications	a	week	apart	(days	
1	and	8)	is	insufficient,	allowing	some	full-grown	adults	to	develop	in	between.	

	
Workings	
Life	hours	of	the	head	louse,	when	full-grown	on	Day	6	
	
Days	 	 	 Time	 	 	 Hours	of	life	
Day	1	 	 	 4	pm	 	 	 		0	hr:	Hatching		
Day	2	 	 	 4	pm	 	 	 24	hrs	
Day	3	 	 	 4	pm	 	 	 48	hrs	
Day	4	 	 	 4	pm	 	 	 72	hrs	
Day	5	 	 	 4	pm	 	 	 96	hrs	
Day	6	 	 	 4	pm	 	 				120	hrs:	Full-grown	
______________________________________________________________________________	
The	head	louse	hatches	as	a		 1st		instar																																																																	
	 and	becomes	 	 2nd	instar										End	of	first	period	
	 	 	 	 3rd	instar											End	of	second	period	
	 	 	 	 Full-grown							End	of	third	period	
120hrs/3	periods	of	development	=	40.00	hrs	(circa	2	days)	
______________________________________________________________________________	
	
Summary	of	findings	on	our	record	sheets	
	
Total	no.	of	observations	recorded:	121	
	
Interval	
Days	(hours)	

Total	no.	
observations	

With	
3rd	instars	
present	

Without	
3rd	instars	
present	

With	full-	
grown*	lice	
present	

1,	4	(72)	 33	 16	 17	 none	
1,	5	(96)	 51	 35	 16	 none	
1,	6	(120)	 37	 22	 15	 6	
	 Total:	121		 	 	 	
*	with	no	evidence	of	new	incoming	lice	i.e.	re-infestation	from	an	outside	source	
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Calculations	
	
Day	4	
16/33	x	100	=	48%	positive	3rd	instar	
	
Day	5	
35/51	x	100	=	69%	positive	3rd	instar	
	
Day	6	
22/37	x	100	=	59%	positive	3rd	instar	plus	6/37	x	100	=	16%	full-grown	

	
………………………………..	

	
Comment	
This	poster	presentation	covered	the	issue	of	the	minimum	period	in	which	Pediculus	capitis	completes	the	3	
nymphal	stages	before	emerging	as	a	full-grown	adult.		
	
There	is,	however,	another	life-cycle	issue	which	must	be	considered	in	the	treatment	of	head	lice:	the	maximum	
period	during	which	the	egg	matures	prior	to	hatching.	
		
Summing	up	at	ICP2	in	2002,	Kosta	Mumcuoglu	recognised	a	prevailing	dispute	concerning	the	incubation	period	of	
the	head	louse	egg	–	many	product	instructions	suggest	that	all	hatching	occurs	after	7	days,	whereas	much	of	the	
literature	states	7	to	10	days.	He	came	down	firmly	on	the	side	of	7	to	10	days,	as	do	CHC	researchers.		Our	
observations	during	field	work	1988-98	consistently	confirmed	that	some	eggs	take	10	or	11	days	incubation	before	
hatching.		We	consider	this	is	another	reason	to	advocate	that	products	with	inadequate	egg-kill	must	be	applied	a	
minimum	of	3	times	on	days	1,	6	and	11/12.	See	poster	illustrations	overleaf	
	
Subsequently,	Mumcuoglu	(2006)	published	‘Effective	treatment	of	head	louse	with	pediculicides’	
Journal	of	Drugs	in	Dermatology,	5	(5)	:	355-6,	in	which	these	issues	are	discussed.	
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COMBING	IN	HEAD	LOUSE	CONTROL	II:	THE	PROCESS	OF	BUG	BUSTING	–	BREAKING	THE	LIFE	CYCLE	
This	information	is	included	in	the	Instructions	for	Use	of	the	Bug	Buster	Kit,	all	versions.		
 
Design: Aitor Ibarra	
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COMBING	IN	HEAD	LOUSE	CONTROL	II:	THE	PROCESS	OF	BUG	BUSTING	–	BREAKING	THE	LIFE	CYCLE	
This	illustration	was	first	published	in		
Ibarra	J.	Pediculosis.	In:	Figueroa	J,	Hall	S,	Ibarra	J,	eds.	Primary	Health	Care	Guide	to	Common	UK	Parasitic	Diseases.	
1998;	Community	Hygiene	Concern,	London:	1-24		
	
Design: Aitor Ibarra 
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EPILOGUE:	LOUSE	DETECTION	METHODS	AND	COMB	DESIGN 
	
	

1. Comparisons	post	2002	
	
	

New	combs	introduced	to	the	UK	market	
Nitty	Gritty	Nit	Free	comb	and	Hedrin®	Head	Lice	Detection	comb	

	
	
	

2. Case	Study	2015:	
	

Fine-tooth	dry	or	conditioned	combing	v	Bug	Busting	wet	combing	
to	detect	and	remove	head	lice	

	
	
	

3. Landmark	studies	by	researchers	independent	of	CHC	
	

2002	-	2022	
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Comparisons	post	2002	
	

Ibarra	J,	Fry	F,	Wickenden	C.	&	Smith	J.	
Community	Hygiene	Concern	(CHC),	Registered	Charity,	United	Kingdom	

Correspondence:	joanna_ibarra@chc.org	
	

New	combs	introduced	to	the	UK	market	2003-8	
	

A	The	Assy®	2000	/	Nitty	Gritty	Nit	Free	comb	came	onto	the	UK	market	in	2002/3,	imported	from	Argentina.	It	is	a	
long,	“micro-grooved”	metal	pin	comb,	which	meets	the	CHC	criteria	for	an	efficient	nit	comb.	See	Fig	1A.	
	

	
	
Fig 1A: Nitty Gritty Nit Free comb with micro-grooved pins detail  
Source: Nit Free comb packaging 
	
On	the	other	hand,	as	a	louse	detection	and	removal	comb,	it	has	the	same	drawbacks	as	other	metal	pin	combs,	
identified	by	Ibarra	et	al.	2002:	

• The	tight	tooth	spacing	on	metal	nit	combs	is	a	disadvantage	for	louse	detection,	because	lice	caught	
between	the	teeth	can	remain	unnoticed	against	the	metal,	and	be	combed	back	into	the	hair	unharmed	at	
subsequent	strokes.	

• When	lice	are	spotted,	it	is	difficult	to	clean	them	out	of	the	comb.	
• Thick	handles	interfere	with	insertion	of	the	comb	into	the	hair	at	the	optimum	angle	for	picking	up	lice.	
• The	rounded	tooth	points	of	metal	pin	combs	and	most	plastic	combs	can	slip	over	lice.	

	
We	also	note	that	in	the	Assy®	2000	instructions	for	this	comb,	the	emphasis	is	on	“The	ultimate	tool	to	fight	nits”,	
“Pulls	nits	away	and	destroys	them”	(Here,	it	seems	the	term	“nits”	is	assumed	to	include	live	eggs	as	well	as	empty	
eggshells.)	
In	comparison,	in	the	Nitty	Gritty	Nit	Free	comb	instructions,	“Removes	all	head	lice,	nits	and	eggs!”	after	applying	
“any	hair	conditioner	to	wet	hair”	is	proclaimed.	In	fact,	certain	removal	with	this	comb	is	likely	to	be	predominately	
of	true	nits,	that	is	empty	eggshells.	
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B	The	KSL	Consulting	/Hedrin®	Head	Lice	Detection	comb,	made	in	Denmark,	was	launched	in	the	UK	in	2008.	It	is	a	
comb	made	in	ABS	plastic	with	flat-faced	shanks.	“HOLD	THIS	SIDE	TOWARDS	SCALP”	is	imprinted	on	the	logo	side,	
where	the	tooth	points	are	curved.	On	the	reverse	side,	the	points	are	flat.		See	Fig	1B	

 
 
Fig 1B: KSL Consulting comb with tooth points detail 
Source: KSL Consulting leaflet 2006                                              
	
	
Table 1A: Text on KSL Consulting / ”Hedrin® “Head Lice Detection Comb” 
 
From 
The combs that lice can’t resist!  
KSL Consulting leaflet 2006: 

 
From 
Instructions for use, Hedrin® Head Lice Detection 
Comb, Thornton & Ross 2008 – 2015: 

 
PDC2 is shown in the leaflet illustrations 
 
“The boat-shaped diagonal cut of the 
teeth removes lice efficiently and 
minimises the contact/resistance of the 
hair.” 
 
“Having 0.23 mm between the teeth 
ensures the effective removal of 
nymphs as well as adult lice.” 

 
“T + R                                           PDC2” 
 
“Hair can either be dry or wet (use water or conditioner).” 
 
“Gently insert the detection comb at the bottom of a 
section of hair with the logo facing the head and the 
comb almost parallel with the scalp so that the specially 
designed rounded ends of its teeth will glide over the 
scalp without scratching” 

 
Comment 
Tooth spacing: 0.23 mm is on the tight side for a louse comb and when it is used in dry hair the 
teeth are susceptible to permanent splaying. 
.   
Span: we found 6.3 cm is the maximum span that can usefully comb the upper contours of an 
adult’s scalp, and a span of 4.0 cm span is ideal for total louse detection and removal in all age 
groups (Ibarra et al. 2002, Table II).  
PDC2 has a span of 7 cm.  
 
When testing PDC2 we found: 

• “The boat-shaped diagonal cut of the teeth” tends to ‘rock’ over the scalp and thus slips over 
lice when the leading edge is not touching the scalp (Ibarra, 2008).  

• The maximum purchase with the leading edge on the scalp is ¾ of the full purchase of the 
1989-1997 Bug Buster, and it is more difficult to keep the leading edge touching the scalp. 
See diagram 1 (Ibarra et al, 2018) below. 
  

A well designed randomised controlled trial (RCT) PDC2 v the BB98 combs, is required to confirm 
these findings.  
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Comparative	purchase	of	tooth	points	with	reference	to	louse	detection	and	removal	
The	purchase	of	the	tooth	points	on	the	scalp	governs	leverage.	See	Diagram	1	(Ibarra	et	al,	2018)	in	which	the	
discontinued	BB	89-97	comb	is	compared	with	designs	in	current	use.	
	

	
	
Comparative	ability	to	remove	nits	(empty	eggshells)	
Maunder	(1983)	reserves	the	term	“nit”	for	the	empty	eggshell,	which	is	a	helpful	differentiation	from	the	louse	egg.	
He	presented	carefully	argued	grounds	for	this,	pointing	to	the	fact	that	the	eggshell	turns	whiter	once	the	louse	has	
hatched,	and	as	it	remains	stuck	firmly	on	the	hair,	it	acts	as	a	successful	detraction	from	the	living	lice.	However,	
although	nit	removal	is	not	curative,	to	have	noticeable	nits	in	the	hair	can	be	a	cosmetic	problem,	especially	as	
younger	and	younger	children	are	becoming	image-conscious,	and	may	be	open	to	social	media	bullying.	To	protect	
the	vulnerable,	the	Assy®	2000	/	Nitty	Gritty	Nit	Free	comb	is	suitable	for	follow-up	nit	removal,	once	the	lice	have	
been	removed	from	the	infested	head.	Alternatively,	use	the	plastic	Nit	Buster	comb	included	in	the	Bug	Buster®	wet	
combing	kit	(see	below)	to	achieve	this	function.	
	
Live	egg	removal	
None	of	combs	shown	in	Diagram	1	is	capable	of	removing	a	louse	egg	positioned	on	the	hair	shaft	very	near	the	
root	or	touching	the	scalp.	This	is	true	also	of	the	plastic	Nit	Buster	comb	included	in	the	Bug	Buster®	wet	combing	
kit.	Their	tooth	points	are	too	bulky	to	be	inserted	between	the	scalp	and	egg	at	this	level.	Many	eggs,	though	not	all,	
are	laid	near	the	roots	of	the	hair	(Ibarra,	1993)	so	cannot	be	removed	by	using	these	combs	when	an	infestation	is	
first	treated.	It	follows	that	manufacturer	claims	that	these	combs	remove	“all	eggs”	should	be	qualified;	only	as	the	
growth	of	the	hair	carries	the	egg	further	from	the	scalp	will	it	be	possible	to	get	the	teeth	under	those	originally	
cemented	to	the	hair	shaft	near	the	root.		
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Moreover,	much	research	on	the	properties	of	fine-tooth	combs	and	proposed	egg	loosening	substances	has	been	
conducted	by	testing	on	one	side	of	an	infested	person’s	head	against	a	comparator	or	control	on	the	other	side.	This	
assumes	that	there	is	always	homogeneous	distribution	of	lice,	eggs	and	nits	on	each	half	of	the	same	head	(Gallardo	
et	al,	2013),	an	assumption	often	contradicted	by	field	observations.	
	
REFERENCES	
Gallardo	A,	Toloza	A,	Vassena	C,	Picollo	MI,	Mougabure-Cueto	G.	Comparative	efficacy	of	commercial	combs	in	removing	head	
lice	(Pediculus	humanus	capitis)	(Phthiraptera:	Pediculidae).	Parasitology	Research	2013;	112:	1363-66	
	
Ibarra	J.	Lice	(Anoplura).	In	Lane	PL,	Crosskey	RW.	(Eds)	Medical	Insects	and	Arachnids.	London,	Chapman	&	Hall	1993;	517-28	
	
Ibarra	J.	Sustainable	management	of	head	lice:	the	role	of	the	public	health	nurse.	Journal	of	School	Nursing	2008;	03	(02):	65-71	
	
Ibarra	J,	Fry	F,	Wickenden	C,	Smith	J,	Scott	E.	Combing	in	head	louse	control	I:	the	design	of	the	Bug	Buster	comb.			
2nd	International	Congress	on	Phthiraptera,	University	of	Queensland,	Brisbane,	Australia	2002	(Poster	presentation).	
	
Ibarra	J,	Vander	Stichele	RH,	Olsen	A,	Lapeere	H,	Wickenden	C.	Differing	definitions	and	outcomes	of	“wet	combing”	in	the	
eradication	of	head	lice	(pediculosis	capitis).	6th	International	Congress	on	Phthiraptera,	Brno,	Czech	Republic	2018	(Poster	
presentation)	https://www.chc.org/wp-content/uploads/2020/05/Differing-Definitions-of-Wet-Combing-A4-Ap_20.pdf	
	
Maunder	JW.	The	appreciation	of	lice.	Proceedings	of	the	Royal	Institution	of	Great	Britain	1983;	55:	1–31	
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2.	Case	Study:	Fine-tooth	dry	or	conditioned	combing	v	Bug	Busting	wet	combing			
to	detect	and	remove	head	lice	

	
Observational	study,	London,	UK,	26	May	2015	and	30	May	2015	

	
											Joanna	Ibarra,	Community	Hygiene	Concern	(CHC),	Registered	Charity,	United	Kingdom	

Correspondence:	joanna_ibarra@chc.org	
	
	

Materials:	
Metal	pin	comb	or	plastic	precision	detection	comb	(KSL	Consulting,	Helsinge,	Denmark,	2015)	for	dry	combing	or	
‘wet	combing’	(as	described	by	SA	Public	Health,	Adelaide,	South	Australia,	2012,	more	properly	denominated	
‘conditioned	combing’)	

	
Plastic	Bug	Buster	(short-span)	comb	for	Bug	Busting	wet	combing	(Bug	Buster	Kit,	CHC,	UK,	1998	onwards).	
	
Objective:	To	detect	and	remove	all	the	head	lice	on	an	infested	child’s	head	by	fine-tooth	combing.	
		
Method:	On	26	May	2015,	a	10	year	old	boy	with	short,	straight	hair	was	treated	for	head	lice	sequentially:		
1) by	dry	combing	alone,	using	a	metal	pin	comb	produced	by		KSL	Consulting,	Helsinge,	Denmark,	2015,	
2) then	by	combing	after	lavish	white	conditioner	has	been	rubbed	through	the	dry	hair	(called	‘wet	combing’	by	

SA	Public	Health,	Adelaide,	South	Australia,	2012,	but	more	properly	denominated	‘conditioned	combing’	as	in	
this	method	conditioner	is	applied	to	dry	hair	with	no	water	involved)	using	a	metal	pin	comb	produced	by		KSL	
Consulting,	Helsinge,	Denmark,	2015,	

3) and	finally	by	Bug	Busting	wet	combing	(first	fine-combing		shampooed,	wet	hair	with	generous	conditioner	
applied,	and	then,	after	rinsing	off	the	conditioner,	fine-combing	the	wet	hair)	using	a	plastic	Bug	Buster	(short-
span)	comb	(Bug	Buster	Kit,	CHC,	UK,	1998—2014).	

	
30	May	2015,	after	an	interval	of	three	complete	days,	he	was	again	treated	sequentially	using	the	same	methods	but	
with	a	plastic	precision	detection	comb	(KSL	Consulting,	Helsinge,	Denmark,	2015)	substituted	for	the	metal	pin	comb.		
	
Combing	was	performed	by	the	researcher	or	the	child’s	mother.	Each	procedure	was	undertaken	meticulously	until	
its	application	over	the	entire	scalp	ceased	to	reveal	any	lice.	
	
Results:	On	26	May,	seven	lice	were	retrieved	using	the	metal	pin	comb,	4	by	dry	combing	for	30	minutes,	plus	3	by	
30	minutes	of	conditioned	combing.		Both	procedures	combined	missed	a	further	twelve	lice	(63%)	on	the	head,	
which	were	revealed	by	20	minutes	of	Bug	Busting	wet	combing.	
	
On	30	May,	eleven	lice	were	retrieved	using	the	plastic	precision	detection	comb,	8	by	15	minutes’	dry	combing,	
plus	3	by	15	minutes	of	conditioned	combing.		Both	procedures	combined	missed	a	further	four	lice	(27%)	which	
were	on	the	head,	and	revealed	by	20	minutes	of	Bug	Busting	wet	combing.	
See	Table	2A:	Effectiveness	comparison	
	
It	was	noted	that	dry	lice	move	rapidly	and	are	less	controllable	than	thoroughly	wet	lice	which	remain	still.		
		
Conclusion:	In	2002,	CHC	researchers	first	presented	their	conclusion	that	the	accuracy	and	practicality	of	Bug	
Busting	wet	combing	with	the	1998	Bug	Buster	comb	exceeds	that	of	the	fine-combing	of	either	dry	hair	and/or	
when	conditioner	has	been	used	to	moisten	and	lubricate	the	dry	hair	(at	the	2nd	International	Congress	on	
Phthiraptera	(ICP2).	The	present	observational	study	affirms	that	this	holds	true,	even	with	specially	developed	post-
ICP2	combs.	
	
Recommendations:	Further	independent	large-scale	studies	should	be	made	to	verify	the	above	findings	in	a	variety	
of	hair	types,	and	to	compare	the	accuracy	of	the	KSL	plastic	precision	detection	comb	with	the	CHC	plastic	1998	Bug	
Buster	(short-span)	comb	when	following	the	Bug	Buster	Kit	instructions.	The	time	expended	on	the	process	in	a	
variety	of	hair	types	and	lengths	should	be	measured.	Using	one	or	the	other	of	these	two	combs,	experienced	
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investigators	should	work	as	long	as	they	feel	is	necessary	to	free	each	head	of	lice.	The	density	of	the	infestation	
removed	should	be	recorded	retrospectively,	not	at	the	outset	in	such	a	study.	Meticulous	independent	study	is	
required	to	establish	standards	for	fine-tooth	combs	and	combing	methods	of	genuine	value	to	the	community.	
	
	Guidelines	for	carers	and	researchers	should	include	clear	and	precise	reference	to	the	body	of	knowledge	and	
evidence	available	on	combing	methods	and	tools	for	the	detection	and	removal	of	head	lice,	as	they	are	not	all	
equally	fit	for	purpose.	
	
All	the	case	study	combs	are	illustrated	at	https://www.chc.org/wp-content/uploads/2020/05/Differing-Definitions-
of-Wet-Combing-A4-Ap_20.pdf	
		
The	contents	of	the	Bug	Buster	Kit	developed	by	Community	Hygiene	Concern,	UK,	1998	onwards	can	be	viewed	at	
https://www.chc.org/buy-the-bug-buster-kit/	
	
Table 2A:  Effectiveness comparison 
 
Procedure/method Comb No. of lice 

detected 
% of total no. of 
lice on head  

Notes 

Dry hair, 30 minutes Metal pin comb  4 21%  
 plus dry hair with 
conditioner, 30 minutes 

Metal pin comb  + 3 = 7 37%     1 

Dry hair, 15 minutes Plastic precision 
detection comb 

 8 53%     2 

 plus dry hair with 
conditioner, 15 minutes 

Plastic precision 
detection comb 

+ 3 = 11 73%     1 

 
Notes 

1. Jahnke et al (2009) compared visual inspection for diagnosis with fine-combing dry hair 
“moistened with conditioner” (a “commercially available conditioner that did not need to be 
washed out”). These researchers called the procedure “wet combing” although no water was 
involved.  A Nisska metal pin comb was used on long hair and a KSL plastic precision 
detection comb on short hair. They concluded that the combing procedure they tested “is a 
very accurate method to diagnose active head lice infestation”. Negative diagnosis was defined 
as “combing until the entire scalp had been combed” by “systematically starting on one side of 
the head and working round it to the other side, each section of hair… combed at least 3 to 4 
times” without finding a louse. Positive diagnosis was defined as finding 1 louse, whereupon 
combing was abandoned and the child’s caregiver was given a short report “with suggestions 
on how to treat”. 
In contrast, in our study dry combing always preceded combing dry hair with thick, white 
conditioner, but we combed for much longer.  It is possible that the type of conditioner used by 
Jahnke et al. did in fact wet the hair better than the type we used, but there is no fail-safe second 
fine-combing of the hair when the conditioner is rinsed off in their procedure. The “diagnostic wet 
combing” used by Heukelback et al (2008) to assess the outcome of a clinical trial employed the 
KSL plastic precision detection comb (or similar) after the “application of a commercially available 
conditioner without silicone oil”.  This procedure may have more nearly resembled the Jahnke et 
al (2009) one than that advised by SA Public Health which uses “white conditioner”. 
 

2. In our study, 47% of the total number of lice finally retrieved were still on the head after 15 
minutes dry combing with the KSL plastic precision detection comb. Balcioglu et al (2008) 
describe how to dry comb with this comb. For the purpose of diagnosis they limited combing to 
a maximum of 3 minutes, regardless of hair type. We followed their procedure in short, straight 
hair very carefully, but continued five times longer. The outcome in many product trials made 
from 2008 onwards has been assessed using the KSL plastic precision detection comb for dry 
hair combing.  Assessments limited to 2-3 strokes of the comb on each section of dry hair are 
included in the results analysis (e.g. Kurt et al, 2009). Our findings throw considerable doubt on 
the completeness of the data collected in this manner. 
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Kurt et al (2015) studied diagnosis and treatment. They compared dry combing with a procedure they 
call “wet combing with conditioner”. This is referenced to Jahnke et al (2009) and described as 
application of a “lubricant” to dry hair. Either the KSL plastic precision detection comb or the KSL metal 
long pin comb was used. The conclusion they draw is that dry combing and their definition of “wet 
combing” are equally sensitive, but it is combing dry hair alone, or combing dry hair to which neat 
conditioner has been applied, that are compared. 
 

	
	

Practical	points	
For	the	detection	and	removal	of	head	lice,	it	was	found	that	a	Bug	Buster	comb	and	the	Bug	Busting	wet	combing	
method	are	more	accurate	and	practical	than	combing	dry	or	conditioned	dry	hair	with	the	Danish	metal	pin	comb	or	
the	plastic	precision	detection	comb.	From	this	study,	we	could	not	give	an	opinion	on	dry	combing	compared	with	
combing	after	applying	conditioner	directly	to	dry	hair.	We	could	only	say	subjectively	that	both	methods	seemed	
slow	and	clumsy	compared	with	Bug	Busting	wet	combing.	
	
Instructions	on	dry	combing	should	include	the	advice	to	comb	with	the	head	bowed	forward	over	a	pale	surface	
from	which	falling	debris	can	be	easily	retrieved	for	identification,	and	in	the	case	of	walking	specimens,	prevented	
from	escaping.	
	
A	warning	not	to	comb	vigorously	in	dry	hair	should	be	included	because	lice	can	be	propelled	unnoticed	through	the	
air;	if	they	land	on	a	surface	accessible	to	someone’s	head	e.g.	clothing	or	a	chair	back,	they	can	climb	back	up	to	the	
head.		
	
The	conditioned	combing	method	required	at	least	double	quantity	of	conditioner	to	lubricate	dry	hair	sufficiently	as	
the	amount	used	to	prepare	wet	hair	for	Bug	Busting.	
	
For	the	removal	of	nits,	use	of	any	fine-comb	in	dry	hair	should	be	avoided.	It	is	a	tedious,	hair-tugging	process,	
inclined	to	cause	pain	and	pull	out	hair.		
	
The	Danish	metal	pin	comb	is	suitable	for	nit	removal	only	if	they	are	located	at	least	2	mm	from	the	scalp.	The	
rounded	tooth	tips	cannot	slide	under	eggs	laid	at	the	base	of	hairs	touching	or	very	near	the	scalp.		

Conflict	of	interest	The	lead	study	researcher	and	author	of	this	report	founded	the	charity	Community	Hygiene	
Concern	in	1988,	played	a	leading	role	thereafter	in	the	development	of	the	Bug	Busting	wet	combing	method	and	
the	current	Bug	Buster	combs,	and	is	involved	in	their	continuing	promotion.	She	wishes	to	offer	grateful	thanks	to	
the	family	who	took	part	in	the	study	for	their	kind	co-operation.	The	child	underwent	two	subsequent	Bug	Busting	
wet	combing	sessions	on	3	and	7	June	to	complete	treatment.	
	
REFERENCES	
Balcioglu	C,	Burgess	IF,	Limoncu	ME,	Sahin	MT,	Ozbel	Y,	et	al.	Plastic	detection	comb	better	than	visual	screening	for	diagnosis	of	
head	louse	infestation.	Epidemiol	Infect	2008;	136	(10):	1425-31.	doi:10.1017/S0950268807000118	
	
Heukelbach	J,	Pilger	D,	Oliveira	FA,	Khakban	A,	Ariza	L,	et	al.	A	highly	efficacious	pediculicide	based	on	dimeticone:	Randomized	
observer	blinded	comparative	trial.	BMC	Infect	Dis	2008;	8:	115.	doi:10.1186/1471-2334-8-115	
	
Ibarra	J,	Fry	F,	Wickenden	C,	Smith	J,	Scott	E.	Combing	in	head	louse	control	I:	the	design	of	the	Bug	Buster	comb.			
2nd	International	Congress	on	Phthiraptera,	University	of	Queensland,	Brisbane,	Australia	2002	(Poster	presentation)	
	
Ibarra	J,	Vander	Stichele	RH,	Olsen	A,	Lapeere	H,	Wickenden	C.	Differing	definitions	and	outcomes	of	“wet	combing”	in	the	
eradication	of	head	lice	(pediculosis	capitis).	6th	International	Congress	on	Phthiraptera,	Brno,	Czech	Republic	2018	(Poster	
presentation)	https://www.chc.org/wp-content/uploads/2020/05/Differing-Definitions-of-Wet-Combing-A4-Ap_20.pdf		
	
Jahnke	C,	Bauer	E,	Hengge	UR,	Feldmeier	H.	Accuracy	of	Diagnosis	of	Pediculosis	Capitis;	Visual	Inspection	vs	Wet	Combing.		
Arch	Dermatol	2009;	145	(3):	309-313	
	



 

 41	

Kurt	O,	Balcioglu	IC,	Burgess	IF,	Limoncu	ME,	Girginkardesler	N,	et	al.	Treatment	of	head	lice	with	dimeticone	4%	lotion:	
comparison	of	two	formulations	in	a	randomised	controlled	trial	in	rural	Turkey.	BMC	Public	Health	2009;	9:441.	
doi:10.1186/1471-2458-9-441	
	
Kurt	O,	Balcioğlu	IC,	Limoncu	ME,	Girginkardeşler	N,	Arserim	SK,	Gőrgün	S,	Oyur	T,	Karakuş	M,	Düzyol	D,	Gőkmen	AA,	Kitapʢioğlu	
G,	Őzbel	Y.	Treatment	of	head	lice	(Pediculus	humanus	capitis)	infestation:	Is	regular	combing	alone	with	a	special	detection	
comb	effective	at	all	levels?	Parasitology	Research	2015;	114:1347-53	
	
SA	Public	Health,	Adelaide,	South	Australia.	Headlice	control:	Wet	combing	and	chemical	treatment.	2012.		(printed	from	
website	www.ausgoal.gov.au/creative-commons	in	2015).	



 

 42	

	
3. Landmark	studies	by	researchers	independent	of	CHC	

2002	–	2022	
	

Joanna	Ibarra,	Community	Hygiene	Concern	(CHC),	Registered	Charity,	United	Kingdom	
Correspondence:	joanna_ibarra@chc.org	

	
Studies	led	by	Nigel	Hill	PhD,	London	School	of	Hygiene	&	Tropical	Medicine,	UK	
		
Bug	Buster	Kit	v	neurotoxic	insecticides	
	

Nigel	Hill	led	a	clinical	evaluation	of	the	bug	busting	method	v	organo-phosphate	(OP)	and	pyrethroid	
insecticides	to	control	head	lice	in	the	community	(Hill	et	al	2005,	6).	Previously	(Hill,	1994)	he	had	identified	
resistance	mechanisms	in	UK	head	lice	to	carbaryl	and	the	OP	malathion.	This	evidence	of	diminishing	
effectiveness,	confirmed	the	suspicions	of	community	health	services.	

		
Primary	results	of	the	multi-centred	trial,	published	in	the	BMJ,	in	2005,	showed	the	Bug	Buster	Kit	was	4	times	
more	effective	than	over-the-counter	(OTC)	insecticides	–	a	57%	cure	rate	at	first	use.	
The	cure	rate	for	the	OP,	malathion,	was	17%	and	for	the	pyrethroid,	permethrin	was	10%.	Pyrethroid	resistance	
mutations	were	found	in	all	but	one	of	the	lice	collected	from	treatment	failures	and	the	exact	resistance	
mechanism	was	identified	for	the	first	time	in	UK	head	lice.	Hill	et	al,	2005	commented	“On	the	basis	of	these	
and	earlier	similar	findings	we	believe	that	the	status	of	licensed	insecticide	treatments	needs	to	be	assessed	as	
they	potentially	expose	users	to	repeat	applications	without	any	important	reduction	in	infestation”.	Sadly,	in	
2022,	the	status	of	Derbac	M	(malathion)	and	Lyclear	Crème	Rinse	(permethrin)	remains	unchanged;	they	can	
still	be	purchased	OTC	without	a	prescription.	
	
The	study	had	several	pioneering	design	merits:	
! Treatment	was	carried	out	by	parents	at	home	following	product	instructions	(with	no	additional	guidance).	

In	many	trials	trained	researchers	administer	treatment,	and	may	not	follow	the	commercial	product	
protocol	exactly.	Nigel’s	study	reflected	reality	more	closely.	

	
! Wet	combing	with	conditioner	(WCWC)	was	used	to	assess	outcomes	(as	opposed	to	dry	combing	(DC).	It	

was	conducted	by	trained	study	nurses	unaware	of	the	treatment	used.	Independent	study	made	in	Belgium	
confirmed	that	the	choice	was	right.	The	sensitivity	of	WCWC	was	found	to	be	1.25	times	greater	than	the	
sensitivity	of	DC.	(Lapeere	et	al,	2007)	

	
! The	study	provided	proof	that	the	success	of	fine-combing	depends	on	the	choice	of	comb.	The	1998	Bug	

Buster	comb	that	was	tested	proved	to	be	19%	better	than	the	previous	model	when	it	was	used	by	parents	
following	the	same	method.	(Roberts	et	al,	2000)	

	
! Sustainability	–	follow-up	over	an	entire	year	–	was	examined.	In	most	head	louse	treatment	studies,	the	

outcome	beyond	15	days,	is	not	considered,	yet	repeated	infestation	in	individual	children	is	common.		Most	
families	in	the	Bug	Busting	group	continued	to	use	their	original	Kit	throughout	the	study	year,	leading	to	the	
conclusion	that	the	Bug	Buster	Kit	is	more	cost-effective	than	insecticides.	

! Findings	on	sustainability	were	presented	to	the	2006	International	Congress	on	Phthiraptera		(Hill	
et	al,	2006)	and	in	a	debate	published	in	Archives	of	Dermatology,	2006.	

	
Key	publications	by	Nigel	Hill	on	head	lice	

• Hill	N.	Preliminary	studies	on	the	evaluation	of	possible	resistance	mechanisms	to	anticholinesterase	insecticides	in	UK	
field	populations	of	the	head	louse,	Pediculus	capitis.	In	Towards	the	establishment	of	Bug	Busting	in	the	public	health	
calendar.	CHC	Report	to	the	King’s	Fund,	London,	1994:	116-9	

• Bingham	P,	Kirk	S,	Hill	N,	Figueroa	J.	The	methodology	and	operation	of	a	pilot	randomized	control	trial	of	the	
effectiveness	of	the	Bug	Busting	method	against	a	single	application	insecticide	product	for	head	louse	treatment.	
Public	Health	2000;	114:	265-68	
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• Hill	N,	Moor,	G,	Cameron	MM,	Butlin	A,	Preston	S,	Williamson	MS,	Bass	C.	Single	blind,	randomised,	comparative	study	
of	the	Bug	Buster	kit	and	over	the	counter	pediculicide	treatments	against	head	lice	in	the	United	Kingdom.	British	
Medical	Journal,	2005;	331(7513):	384-7	

• Hill,	N,	Moor	G,	Cameron	MM.	et	al.	Clinical	evaluation	of	the	Bug	Buster	kit	for	the	control	of	head	lice	at	the	
community	level:	Effectiveness,	acceptance	and	sustainability.	(Presentation	to	the	Third	International	Congress	on	
Phthiraptera,	Buenos	Aires,	16-20	October	2006)	Link	to	www.chc.org	to	view	this	poster	presentation.	Navigate	to	it	
from	the	home	page	via	the	Reviews/Studies	button.	

• Hill	N.	Clinical	evaluation	of	Bug	Busting:	Response	to	suggestions	of	bias.	Archives	of	Dermatology,	2006;142	(12):	
1651-3	(Responding	to:	Chosidow,	O.	Bug	Buster	for	head	lice,	is	it	effective?	Archives	of	Dermatology,	2006;	142	(12):	
1635-7)	

• Hill	N.	Control	of	head	lice:	past,	present	and	future.	Expert	Review	of	Anti-infective	Therapy,	2006;	4	(5):	887-894	
http://www.expert-reviews.com/doi/abs/10.1586/14787210.4.5.887	

• Link	also	to	www.chc.org	to	view	CHC’s	presentation	at	the	Commemoration	of	Nigel	Hill,	April	2011.	Navigate	to	it	from	
the	home	page	via	the	Reviews/Studies	button.	

• Also	cited:	Roberts	et	al.	Comparison	of	wet	combing	with	malathion	for	treatment	of	head	lice	in	the	UK:	a	pragmatic	
randomised	controlled	trial.	Lancet	2000;	356:540-4,	&	Lapeere	(2007)	see	below	

Studies	led	by	Hilde	Lapeere	MD,	PhD,	University	of	Ghent,	Belgium	
	
Wet	combing	with	conditioner	v	dry	fine	combing	to	detect	head	lice	

	

Fine-tooth comb used in the studies led by Hill in UK and Lapeere in Belgium     | Photo: Chris Fry 

The	1998	Bug	Buster®	comb	used	by	Lapeere	et	al,	2007,	can	be	distinguished	from	other	fine-tooth	combs	with	
square-cornered	tooth	shanks	by	the	deeply	bevelled	leading	edge	of	the	teeth.	The	instruction	to	hold	the	bevelled	
side	towards	the	scalp	is	embossed	on	the	comb.	Using	action	research	methodology	(1996-8)	it	was	found	by	CHC	
researchers	that	the	deep	slant	of	the	tooth	resting	against	the	scalp	balances	with	the	slim	handle,	and	this	ensures	
that	the	comb	enters	the	hair	at	precisely	the	correct	angle	to	slide	under	lice,	which	are	often	found	in	the	roots.	
Keeping	gentle	contact	with	the	scalp	for	as	long	as	possible,	the	comb	is	then	drawn	through	to	the	tips	of	the	hair.	
In	wet	combing,	this	action	picks	up	lice,	immobilised	by	moisture,	in	the	path	of	the	comb,	with	no	dependence	on	
seeing	them	in	the	hair.		Wiping	both	sides	of	the	comb	on	paper	towel	between	strokes	removes	the	lice	easily	and	
allows	both	carer	and	child	to	inspect	them	whilst	still	motionless	(Bug	Buster	Kit	instructions	1998	onwards).	
	
Belgian	study	objective	and	location	
Lapeere	et	al	2007,	compared	the	reliability	of	Wet	combing	with	conditioner	(WCWC)	with	Dry	combing	(DC)	and	
Visual	inspection	(VI)	for	the	detection	of	head	lice.	The	study	was	carried	out	in	primary	schools	in	Gent,	Belgium.	
Method	and	Results	
The	1998	Bug	Buster	(BB)	comb	was	used	for	WCWC	and	DC.	The	procedure	for	WCWC	is:	Thorough	wetting	of	hair	
|	Conditioner	|	comb	|	Rinse	|	comb.	At	each	combing,	the	hair	is	first	straightened	with	a	wide	tooth	comb	and	
when	it	can	be	run	freely	through	the	hair,	the	BB	comb	is	substituted.	
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The	sensitivity	of	WCWC	was	found	to	be	1.25	times	higher	than	DC	and	2.47	times	higher	than	VI	(same	day	
consecutive	screening	of	608	children;	3	different,	blinded	screening	teams	of	volunteers	trained	at	one	information	
session).	The	procedures	were	timed	from	initiation	(e.g.	from	wetting	the	hair	in	the	case	of	WCWC),	and	it	was	
found	that	the	median	time	needed	to	detect	the	first	louse	in	infested	children	was	VI	2’54’,	DC	2’02’	and	WCWC	
3’34’	(minutes,	seconds).	
“The	detection	rate	of	head	lice	is	highest	with	WCWC	in	every	category	of	sex,	age,	hair	length,	hair	type	and	colour”	The	
sensitivity	of	WCWC	in	brown	hair	is	3.3	times	higher	than	VI,	whereas	in	fair	hair	it	is	1.6	times	higher	than	VI	(Lapeere	et	
al,	2007).	The	likely	reason	for	this	is	that	lice	are	more	conspicuous	in	fair	hair	(Willems	et	al,	2005).	Independent	study	
proved	that	wet	combing	with	a	Bug	Buster	comb	greatly	surpasses	dry	combing	to	diagnose	head	lice.	

Study	conclusion	
It	was	concluded	that	WCWC	should	be	the	first	choice	for	assessing	the	outcome	in	clinical	trials	of	treatment	
products,	and	for	use	by	parents	and	health	providers,	with	DC	as	second	best.	
	
Comment	
Bug	Busting	wet	combing	(BBWC)	has	not	been	directly	compared	with	WCWC,	but	is	likely	to	be	a	little	more	
sensitive	because	shampooing	ensures	that	lice	at	the	roots	of	the	hair	are	thoroughly	wet.	The	procedure	for	BBWC	
is:	Shampoo	hair	|	Rinse	|	Conditioner	|comb	|	Rinse	|	comb.	At	each	combing,	the	hair	is	first	straightened	with	a	
wide	tooth	comb	and	when	it	can	be	run	freely	through	the	hair,	the	BB	comb	is	substituted.	There	is	another	
method	of	‘diagnostic	wet	combing’	(Jahnke	et	al	2009)	in	use	for	measuring	trial	outcomes	and	in	some	
communities	e.g.	Australia,	where	there	is	no	initial	wetting	of	hair.	‘Leave-in’	conditioner	(no	rinsing	out	required)	is	
applied	to	dry	hair	before	fine-tooth	combing.	This	procedure	is	unlikely	to	be	as	sensitive	as	either	WCWC	or	Bug	
Busting	wet	combing,	firstly	because	less	immobilising	moisture	may	reach	the	lice	at	the	roots	of	the	hair,	their	
main	habitat.	Secondly	there	is	no	failsafe	second	combing	in	the	rinsed	hair.	This	procedure	is	described	as	
‘conditioned	combing	(CC)’	by	Lapeere	2007	(PhD	dissertation).	
	
Key	publications	by	Hilde	Lapeere	on	head	lice	
	

• Lapeere	H,	Vander	Stichele	RH,	Naeyaert	J-M.		Evidence	in	the	Treatment	of	Head	Lice:	Drowning	in	a	Swamp	of	
Reviews.	Clinical	Infectious	Diseases;	2004;	37	(11):1580-2.	DOI:	10.1086/379614		

• Willems	S,	Lapeere	H,	Haedens	N,	Pasteels	I,	Naeyaert	JM,	De	Maeseneer	J.	The	importance	of	socio-economic	status	
and	individual	characteristics	on	the	prevalence	of	head	lice	in	schoolchildren.	European	Journal	of	Dermatology	.	2005;	
15:	387-392	

• Lapeere	H,	Brochez	L,	Vander	Haeghen	Y.	et	al.	Method	to	Measure	Force	Required	to	Remove	Pediculus	humanus	
capitis	(Phthiraptera:	Pediculidae)	Eggs	from	Human	Hair.	Journal	of	Medical	Entomology	.	2005;	42	(1):89-93	

• Lapeere	H,	2007	(PhD	dissertation):	Lapeere	H,	Naeyaert	J-M,	De	Bacquer	D	et	al	(2007)	Diagnostic	value	of	screening	
methods	for	head	lice,	in	Lapeere	H,	ed.	Development	of	an	evidence-based	management	of	pediculosis	capitis	and	
scabies.	Ghent	University	Hospital,	Gent,	Belgium	2007;	121–140.	https://biblio.ugent.be/publication/810574	and	then	
scroll	to	Deel_3_Summary_research_papers.pdf	pp	121–140.	(2nd	PDF	down	on	the	right	hand	side).	

• Lapeere	H,	Brochez	L,	Verhaeche	E,	Vander	Stichele	RH.	et	al.	Efficacy	of	Products	to	Remove	Eggs	of	Pediculus	humanus	
capitis	(Phthiraptera:	Pediculidae)	From	the	Human	Hair.	Journal	of	Medical	Entomology.	2014;	51	(2):	400-7	

• Also	cited:	Jahnke	et	al.	Accuracy	of	Diagnosis	of	Pediculosis	Capitis;	Visual	Inspection	vs	Wet	Combing.	Arch	Dermatol	
2009;	145	(3):	309-313	

Effectiveness	of	French	over-the-counter	products,	2015	

Many	products	tested	in	this	study	have	a	global	market	

In	France,	Combescot-Lang	et	al	(2015)	tested	the	effectiveness	of	21	x	OTC	products,	by	using	them	according	to	the	
packet	instructions	on	head	lice	and	their	eggs	collected	from	the	heads	of	children	and	swiftly	brought	to	the	
laboratory.	Head	lice	removed	from	their	natural	habitat	are	rapidly	weakened	by	dehydration.	Nonetheless,	only	6	
products	were	found	potentially	100%	effective	and	the	study	authors	conclude	that	the	market	is	“swamped	with	
poorly	tested	and	ineffective	products”	and	call	for	“rigorous	efficacy	testing	preregistration	and	periodic	screening	and	
testing	of	effectiveness	in	the	post-registration	period”.		Combescot-Lang	et	al	(2015)	suggest	that	in	comparison	the	
Bug	Buster	Kit	tested	by	Hill	et	al.	may	offer	a	more	sustainable	control	method.	They	also	complain	of	insufficient	
composition	disclosure	in	formulated	products	which	hinders	a	patient	from	making	a	comprehensive	allergy	check.	
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This	study	was	made	in	France,	however,	some	products	tested	have	a	global	market,	and	regarding	others,	very	
similar	formulations	are	to	be	found	all	over	Europe	and	beyond.		
	
CHC	joins	with	the	authors	in	their	call	for	more	stringent	regulation	because	in	our	experience	people	naturally	
assume	that	in	civilised	countries	products	are	checked	for	efficacy	and	safety	before	release	onto	the	market.		
Families	are	deeply	disturbed	when	they	learn	that	this	is	not	so	for	products	used	to	medicate	children,	and	want	
better	consumer	protection.	CHC	considers	that	all	formulated	remedies	for	lice	should	be	subject	to	medicinal	
product	regulation	and	be	dispensed	on	the	advice	of	a	qualified	health	care	provider.	
	

• Combescot-Lang	C,	Vander	Stichele	RH,	Toubate	B,	Veirron	E,	Mumcuoglu	KY.	Ex	vivo	effectiveness	of	French	over-the-counter	
products	against	head	lice	(Pediculus	humanus	capitis	De	Geer,	1778)	Parasitology	Research	2015;	114(5):	1779-92	

New	evidence	on	the	behaviour	of	head	lice	2018	

Do	drowning	and	anoxia	kill	head	lice?	

This	study	was	also	made	in	France.	Candy	et	al	(2018)	record	“the	total	immobility	[of	head	lice	gathered	from	
infested	heads]	induced	by	water	immersion;”	and	suggest	“since	water	is	not	rapidly	toxic	for	lice,	the	absence	of	
movement	reduces	metabolic	activity,	which	could	otherwise	be	deleterious	if	combined	with	starving”.	They	found	
a	100%	survival	rate	after	6	hours	immersion	in	water	during	which	“louse	mobility	ceased	totally”.	However,	these	
researchers	also	observed	that	the	precise	mechanism	whereby	lice	prevent	water	penetration	is	not	by	closing	their	
spiracles	as	was	thought	in	1931	by	Hase	and	has	yet	to	be	elucidated.	It	must	be	added	that	incomplete	elucidation	
of	the	mechanisim,	does	not	change	the	fact	that	we	can	profit	by	thoroughly	wetting	lice	to	keep	them	still	during	
fine-combing.		
	
• Candy	K,	Brun	S,	Nicolas	P,	Durand	R,	Charrel	RN,	Izri	A.	Do	drowning	and	anoxia	kill	head	lice?	Parasite	2018;	25	(	8):		(8	pages)	

	
Setting	the	standards	2019	
	
Prior	to	testing	a	product	in	Germany	
	
ten	Bosch	et	al	(2019)	combined	efficacy	tests	with	a	risk	assessment	for	a	new	product.	In	order	to	do	this	they	set	
requirements	against	which	to	measure,	later	summed	up	in	the	review,	International	Recommendations	(Mumcuoglu	et	
al,	2021)	as:	“Only	evidence-based	effective	products	that	are	not	harmful	to	children	or	the	environment	should	come	to	
market.”	
	
• ten	Bosch	L,	Habedank	B,	Seibert	D,	Mrotzek	J,	Viől	W.	Cold	Atmospheric	Pressre	Plasma	Comb	–	A	Physical	Approach	for	

Pediculosis	Treatment.	International	Journal	of	Environmental	Research	and	Public	Health.	2019;	16	(19):	(16	pages)		
	
• Mumcuoglu	KY.	Pollack	RJ,	Reed	DL,	Barker	SC,	Gordon	S,		Toloza	AC,	Picollo	MI,	Taylan-Ozkan	A,	Chosidow	O,	Habedank	B,	

Ibarra	J,	Meinking	TL,	Vander	Stichele	RH.	International	recommendations	for	an	effective	control	of	head	louse	infestations.	
International	Journal	of	Dermatology	2021;	60:	272–280.	https://onlinelibrary.wiley.com/doi/epdf/10.1111/ijd.15096	

	
An	entomologist/philosopher	take	on	head	lice	
	
Comforting	thoughts	from	Hungary	
	
Recurring	infestation	in	the	family	during	a	local	outbreak	of	head	lice	is	a	bitter	problem	for	parents.	In	Western	
society	this	may	lead	to	stigmatisation	of	some	families,	often	the	underprivileged.		According	to	Rózsa	and	Apari	
(2012)	in	the	human	evolutionary	past,	nature	may	have	arranged	that	our	children	benefit	from	catching	benign	
head	lice	because	this	provokes	an	immune	response	to	harmful	body	(clothing)	lice,	able	to	spread	potentially	lethal	
typhus	and	louse-borne	relapsing	fever.	However,	it	is	not	implied	by	this	fascinating	hypothesis	that	repeated	
infestation	with	head	lice	is	necessary	to	acquire	the	beneficial	“vaccination”	and	the	majority	of	modern	families	
battling	with	head	lice	is	unlikely	to	encounter	body	lice.	
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Head	lice	spread	by	head-to-head	contact,	so	children	at	school	and	play	are	especially	vulnerable.		Given	that	it	is	
not	possible	to	prevent	the	head-to-head	contact	amongst	children	and	other	family	members	and	carers,	control	
hinges	on	early	detection	(Rózsa	and	Apari,	2012).	Therefore	in	an	enlightened	society	the	emphasis	should	be	
placed	on	furnishing	families	in	simple,	but	accurate	terms,	with	the	information	and	child-friendly	tools	that	
empower	them	to	detect	lice	and	treat	successfully.	
	
With	so	many	ineffective	single-use	treatments	on	offer,	better	for	health	and	the	planet	to	keep	the	reusable	Bug	
Buster	Kit	to	hand:	use	with	love	and	save	on	costs!	
	
• Rózsa	L,	Apari	P.		Why	infest	the	loved	ones--inherent	human	behaviour	indicates	former	mutualism	with	head	lice.	

Parasitology.	2012;	139	(6):696-700	
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