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HealtH facility and HealtH worker readiness to 
deliver new national treatment policy for malaria in 

kenya

J.	nJogu,	W.	akhWalE,	d.h.	haMEr	and	d.	Zurovac	

aBstract

Objective: to evaluate health facility and health worker readiness to deliver new artemether-
lumefantrine (al) treatment policy for uncomplicated malaria in kenya.
Design: cross-sectional survey.
Setting: Health facilities in four sentinel districts in kenya.
Participants: all government facilities in study districts (n = 211) and all health workers performing 
outpatient consultations (n = 654).
Main outcome measures: availability of antimalarial drugs on the survey day, stock-outs in past 
six months, presence of al wall charts, health worker’s exposure to in-service training on al and 
access to new national malaria guidelines.
Results: the availability of any tablets of al, sulfadoxine-pyrimethamine and amodiaquine was nearly 
universal on the survey day. However, only 61% of facilities stocked all four weight-specific packs of 
al. in the past six months, 67% of facilities had stock-out of at least one al tablet pack and 15% were 
out of stock for all four packs at the same time. duration of stock-out was substantial for all al packs 
(median range: 27-39% of time). during the same period, the stock-outs of sulfadoxine-pyrimethamine 
and amodiaquine were rare. only 19% of facilities had all al wall charts displayed, al in-service 
training was provided to 47% of health workers and 59% had access to the new guidelines.
Conclusion: Health facility and health worker readiness to implement al policy is not yet optimal. 
continuous supply of all four al pack sizes and removal of not recommended antimalarials is 
needed. further coordinated efforts through the routine programmatic activities are necessary to 
improve delivery of al at the point of care.
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introdUction

in	 sub-saharan	 africa,	 treatment	 with	 highly	
efficacious artemisinin-based combination therapies 

(act)	 is	 one	 of	 the	 recent,	 key	 strategies	 aiming	
to	 address	 the	 problem	 of	 failing	 monotherapies	
and	reduce	the	enormous	burden	of	malaria	across	
the	 continent	 (1,2).	 in	 kenya,	 between	 2000	 and	
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2004,	the	failure	rates	of	recommended	sulfadoxine-
pyrimethamine	(sp)	and	amodiaquine	therapies	for	
uncomplicated	 malaria	 increased	 rapidly	 (3,4).	 in	
2004, Kenya changed first-line treatment policy from 
SP to a specific ACT, artemether-lumefantrine (AL) 
(5).	in	2006,	the	kenyan	Ministry	of	health	(Moh)	
implemented	 the	 new	 policy	 countrywide.	 the	
key	programmatic	activities	of	the	implementation	
process	 relevant	 for	 health	 facility	 and	 health	
worker’s	 ability	 to	 deliver	 al	 policy	 included:	
(i)	 revision	 of	 national	 malaria	 case-management	
guidelines,	 (ii)	provision	of	 in-service	training	for	
health	workers,	(iii)	al	supply	to	the	facilities,	and	
(iv)	the	distribution	of	guidelines	and	wall	charts	to	
health	workers.

in	 March	 2006,	 the	 revision	 process	 of	 the	
previous	malaria	case-management	guidelines	was	
completed	(6,7).	the	diagnosis	recommendations	in	
children below five years of age were harmonised 
with	 fever	 algorithms	 of	 integrated	 Management	
of	 childhood	 illnesses	 (iMci)	 guidelines	 (8)	 and	
separate	 outpatient	 case-management	 algorithms	
were developed for patients five years of age and 
older	 (7).	 the	 new	 guidelines	 recommended	al	
as first line treatment for uncomplicated malaria 
for	patients	weighing	5kg	and	above,	quinine	 for	
children	below	5kg	and	pregnant	women,	sp	was	
reserved	only	for	intermittent	preventive	treatment	
in	pregnancy	(ipt),	and	amodiaquine	was	no	longer	
recommended	for	the	treatment	of	malaria	(7).

in-service	training	of	health	workers	on	the	new	
guidelines	was	organised	in	a	cascade	manner,	starting	
at	the	national	level	by	training	48	provincial	trainers	
in	april	2006	who	subsequently	trained	405	district	
trainers	who,	by	september	2006,	were	charged	 to	
train	60%	of	all	front-line	health	workers	nationwide.	
trainings	at	each	level	followed	the	same	curriculum	
and	were	organised	as	a	 three-day	workshop	with	
approximately	30	participants	per	training	course.	the	
teaching	modalities	included	lectures	and	theoretical	
case	scenarios	but	did	not	involve	any	clinical	practice.	
one	training	day	was	devoted	to	the	management	of	
uncomplicated	malaria.

simultaneously	 it	 was	 planned	 that	 between	
June	and	september	2006	all	government	facilities	
were	 to	 receive	 supplies	 of	al	 and	 the	 process	
of	 discontinuing	 supplies	 of	 amodiaquine	 and	
substantial	rationing	of	sp	was	to	be	initiated	(9).	
thereafter,	 all	 hospitals	 were	 supposed	 to	 make	
orders	based	on	al	consumption	(pull-system)	while	

the	lower	level	health	centres	and	dispensaries,	with	
the	exception	of	two	provinces	that	entirely	function	
on	 the	 pull-system,	 were	 supposed	 to	 receive	 a	
predetermined	quantity	of	al	every	three	months	
(push-system).

finally,	 wall	 charts	 reflecting	 al	 case-
management	recommendations	were	developed	to	
serve	as	job-aids.	these	charts,	together	with	new	
guidelines,	were	to	be	delivered	to	health	workers	
either	through	district	health	Management	teams	
(dhMt)	or	during	the	in-service	training	sessions.

Between	october	and	december	2006,	a	health	
facility	survey	undertaken	in	four	sentinel	districts	
revealed	 that	 the	coverage	of	health	workers	and	
health	 facilities	 with	 programmatic	 activities	
had	 been	 variably	 achieved	 (10).	 in	 addition,	 the	
implementation	 of	 some	 activities	 delayed	 and	
that	short	interval	between	rolling	out	the	al	drug	
supply	and	timing	of	the	survey	did	not	allow	for	
evaluation	of	 the	stability	of	 the	al	supply	chain	
and	estimates	of	stock-out	durations.

in	 2007,	 six	 months	 after	 the	 initial	 survey,	 a	
repeat	survey	was	undertaken	in	the	same	districts	
to	 evaluate	 health	 facility	 and	 health	 workers	
readiness	to	deliver	al	policy	following	completion	
of	all	implementation	activities.	here,	we	describe	
how	effectively	the	kenyan	Moh	did	in	attaining	its	
implementation	goals	and	discuss	what	additional	
programmatic	 activities	 may	 be	 required	 in	 the	
future	to	improve	upon	the	current	coverage.

materials and metHods

Study districts: the	 study	was	undertaken	 in	 four	
sentinel districts identified by the MoH’s Division 
of	Malaria	control	(doMc)	for	routine	monitoring	
and	evaluation	of	malaria	 control	activities	 in	 the	
country.	these	districts	were	purposely	selected	to	
represent	different	malaria	ecologies	in	kenya.	they	
included:	kwale,	a	coastal	area	on	the	indian	ocean	
with	moderate	to	high	transmission;	Bondo,	on	the	
shores	of	lake	victoria	with	perennial	high	malaria	
transmission;	greater	kisii	(comprised	of	kisii	central	
and	gucha	districts)	located	in	a	highland	area	with	
seasonal	transmission;	and	Makueni,	a	semi-arid	area	
with	acutely-low	seasonal	transmission.

Study design and data collection: a	cross-sectional	health	
facility	 survey	 was	 conducted	 at	 all	 government	
health	facilities	in	the	four	districts	between	1st	May	
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and	 15th	 June	 2007.	 data	 were	 collected	 by	 four	
survey	teams,	each	comprised	of	two	nurses.	data	
collection	included	health	facility	assessments	and	
health	worker	interviews.	prior	to	the	data	collection,	
training	and	concordance	testing	was	undertaken	
over	four	days	until	the	agreement	of	practice	results	
between	nurses	and	trainers	was	greater	than	90%.	
Two survey coordinators supervised field work and 
one	day	was	spent	at	each	facility.

after	 verbal	 informed	 consent	 was	 obtained	
from	the	 in-charges	of	health	 facilities	and	health	
workers	 data	 were	 collected	 using	 two	 methods.	
first,	a	health	facility	assessment	was	undertaken	to	
collect	retrospective	information	on	the	timing	and	
the quantity of AL receipts since the first delivery 
to	the	facility,	availability	of	al	on	the	survey	day	
and	duration	of	stock-out	period	during	six	months	
prior	to	the	survey.	availability	and	stock-outs	were	
also	assessed	for	sp,	amodiaquine	and	quinine.	the	
presence	 of	 malaria	 microscopy,	 rapid	 diagnostic	
tests	 and	 any	 displayed	 case-management	 wall	
charts	 was	 recorded.	 second,	 interviews	 were	
conducted	with	all	health	workers	who	 routinely	
perform	 outpatient	 consultations	 at	 each	 facility.	
at	 each	 facility	 the	 list	 of	 health	 workers	 was	
provided	 by	 the	 facility	 in-charge.	 during	 the	
interviews,	health	workers	were	asked	about	their	
demographics,	 pre-service	 training,	 exposure	 to	
in-service	 training	 and	 supervision	 and	 access	 to	
national	guidelines.

Data management and statistical analysis: data	were	
double	 entered	 by	 two	 independent	 data	 entry	
clerks	using	access	2000	(Microsoft	inc,	redmond,	
Washington). Data files were compared for errors 
using a verification programme and referring to 
original	 questionnaires	 when	 necessary	 by	 the	
first	 author.	 statistical	 analysis	 was	 performed	
using	 stata,	 version	 8	 (statacorp,	 college	
station,	 texas).	 results	 from	 all	 four	 districts	 are	
combined	and	descriptive	analysis	reporting	simple	
frequencies	was	undertaken	at	the	health	facility	and	
health	worker	level.	finally,	key	al	implementation	
indicators	 were	 compared	 with	 the	 results	 of	 the	
initial	2006	survey.

Ethical approval: Ethical	approval	for	this	study	was	
provided	 by	 the	 kEMri	 national	 ethical	 review	
committee	(reference	number	892)	and	the	Boston	
university	irB	(2004-127B	and	h24055).

resUlts

Background description of health facilities and health 
workers: two	 hundred	 and	 eleven	 government	
health	 facilities	 were	 assessed	 where	 712	 health	
workers	were	routinely	providing	general	outpatient	
consultations.	of	211	facilities	assessed,	164	(77.7%)	
were	dispensaries,	with	health	centres	and	hospitals	
accounting	 for	 32	 (15.2%)	 and	 15	 (7.1%)	 facilities	
respectively.	 parasitological	 capacity	 to	 diagnose	
malaria	 was	 available	 in	 79	 (37.4%)	 facilities,	
most	 commonly	 providing	 malaria	 microscopy	
(69/211;	 32.7%).	 only	 17	 (8.1%)	 facilities	 stocked	
rapid	diagnostic	 tests.	of	712	health	workers,	654	
(91.9%)	 were	 interviewed,	 while	 58	 (8.1%)	 were	
absent	 from	 facilities	 and	 could	 not	 be	 reached	
during	 the	 survey	 period.	 the	 reasons	 for	 their	
absence	included	annual	or	study	leave,	off	duty,	
sickness,	 and	 longer	 in-service	 training	 seminars.	
the	average	age	of	654	interviewed	health	workers	
was	 38	 years	 (age	 range:	 20-55)	 and	 373	 (57.0%)	
were	females.	nurses	represented	the	majority	(455;	
70.0%)	of	health	workers,	followed	by	the	clinical	
officers (119; 18.2%). Of concern, 77 (10.8%) of the 
health	workers	who	reported	to	routinely	perform	
consultations	 were	 cadres	 without	 any	 formal	
clinical qualifications. These included community 
health	 workers,	 support	 personnel,	 nurse	 aids,	
clerks,	 nutritionists,	 public	 health	 officers	 and	
laboratory	 technicians.	 only	 three	 (0.5%)	 health	
workers	were	medical	doctors.

Initial AL deliveries and frequency of AL supplies to 
health facilities: there	were	important	variations	in	the	
timing	of	the	initial	deliveries	of	al	to	health	facilities.	
of	211	 facilities	assessed,	122	 (57.8%)	 received	al	
according	to	the	planned	schedule,	between	June	and	
september	2006.	sixty	six	(31.3%)	facilities	received	
al	 during	 the	 last	 quarter	 in	 2006	 and	 13	 (6.2%)	
received their first AL supplies during 2007. By the 
time	 of	 the	 survey,	 10	 (4.7%)	 facilities	 had	 never	
received	al.	following	 the	 initial	delivery	of	al,	
subsequent	supplies	to	all	facilities	continued	to	be	
based	on	the	predetermined	quantities	(push-system).	
the	frequency	of	al	supplies	varied	depending	on	
the	facility	type.	of	122	facilities	which	received	initial	
supplies	of	al	between	June	and	september	2006,	the	
average	number	of	al	deliveries	was	2.8;	this	average	
being	higher	in	hospitals	(4.3)	than	in	dispensaries	
and	health	centres	(2.7).
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Availability of AL and other antimalarial drugs at 
health facilities:	of	211	health	facilities	assessed,	201	
(95.3%)	had	 in	stock	at	 least	one	of	 four	weight-
specific AL blister packs on the survey day. The 
availability of weight-specific AL packs varied from 
76%	for	the	24	tablet	pack	to	91%	for	the	18	tablet	
pack (Table 1). Of concern, all four weight-specific 
packs	of	al	were	available	in	only	61%	of	facilities.	
conversely,	the	availability	of	amodiaquine	and	sp,	
the	drugs	which	are	no	longer	recommended	for	the	
treatment	of	malaria,	was	nearly	universal:	98%	of	
facilities	stocked	amodiaquine	and	97%	sp.	Quinine	
tablets	were	also	widely	available	(92%).

We	also	explored	stability	of	antimalarial	stocks	
for	the	six	month	period	between	1st	november	2006	
and	30th	april	2007	preceding	the	survey	(table	1).	
for	 this	 analysis	we	 included	176	 facilities	which	
had	received	al	prior	 to	 the	stock-out	evaluation.	
two	thirds	(67%)	of	facilities	experienced	stock-outs	
for	at	least	one	of	four	al	tablet	packs.	Between	23%	
and	31%	of	facilities	had	stock-outs	of	the	6,	12	and	
18	tablet	packs,	and	as	many	as	65%	of	facilities	were	
out	of	 stock	 for	24	 tablet	pack.	at	 these	 facilities,	
the	median	number	of	the	stock-out	days	was	also	
significant: 49 days (IQR: 25-67) for the six tablet pack 
(27%	of	time),	54	days	(iQr:	26-80)	for	the	12	tablet	
pack	(30%	of	time),	65	days	(iQr:	34-94)	for	the	18	

tablet	pack	(36%	of	time)	and	71	days	(iQr:	37-109)	
for	the	24	tablet	pack	(39%	of	time).	More	positively,	
all	four	al	packs	were	simultaneously	out	of	stock	
in	only	15%	of	facilities,	with	a	median	number	of	
29	stock-out	days	(iQr:	11-58)	or	16%	of	time.	in	the	
same	period,	at	nearly	all	facilities	amodiaquine	and	
sp	were	continuously	available	(table	1).

Availability of malaria case-management wall charts:	
seven	malaria	case-management	wall	charts	were	
developed	by	the	doMc	to	support	translation	of	
new	guidelines	into	effective	practice.	four	of	these	
referred	to	severe	malaria,	while	three	charts	were	
of	direct	relevance	to	management	of	uncomplicated	
malaria	 and	 use	 of	 al.	 these	 three	 included	 an	
al	 dosing	 chart,	 an	 algorithm	 for	 assessing	 and	
treating	children	with	fever	and	a	malaria	outpatient	
algorithm	for	older	children	and	adults	(7).	of	211	
facilities	assessed,	al	dosing	charts	were	displayed	
at	68	(32.2%)	facilities,	 the	chart	for	children	with	
fever	at	60	(28.4%)	and	the	chart	for	older	children	
and	adults	at	64	(30.3%)	facilities.	all	three	charts	
were	 displayed	 at	 only	 40	 (19.0%)	 facilities.	 sp	
dosage	charts	were	displayed	at	22	(10.4%)	facilities	
and	non-revised	 iMci	 charts	 at	only	eight	 (3.8%)	
facilities.	 the	 four	 severe	 malaria	 charts	 were	
variably	present	in	4.7%	to	32.2%	of	facilities.

table 1

Availability of antimalarial drugs on survey day and stock-outs in past six months

availability	of	antimalarial	drug	 on	survey	day	(n	=	211)	 in	past	six	months*	(n	=	176)
	 	 no.	 (%)	 					no.	 (%)

artemether-lumefantrine
	 any	tablets	of	artemether-lumefantrine	 201	 95.3	 117	 66.5
	 artemether-lumefantrine	6	tablet	pack	 168	 79.6	 48	 27.3
	 artemether-lumefantrine	12	tablet	pack	 167	 79.2	 	41	 23.3
	 artemether-lumefantrine	18	tablet	pack	 192	 91.0	 55	 31.3
	 artemether-lumefantrine	24	tablet	pack	 161	 76.3	 114	 64.8
	 all	artemether-lumefantrine	tablet	packs		 129	 61.1	 27	 15.3

other	antimalarial	drugs
	 amodiaquine	(any	formulation)	 206	 97.6	 19	 10.8
	 amodiaquine	tablets	 201	 95.3	 8	 4.6
	 amodiaquine	syrup		 196	 92.9	 1	 8.5
	 sulfadoxine-pyrimethamine	tablets	 204	 96.7	 9	 5.1
	 Quinine	tablets	 194	 91.9	 26	 14.8

*Stock out in past six months defined as absence of antimalarial drugs from the stock for at least seven 
consecutive	days
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Health workers readiness to deliver AL policy: We	
assessed	 health	 worker	 exposure	 to	 in-service	
training,	 supervision	 and	 access	 to	 new	 malaria	
guidelines	 (table	 2).	 of	 654	 interviewed	 health	
workers,	306	(46.8%)	had	received	in-service	training	
including	 al	 recommendations.	 Most	 health	
workers	 (92.8%;	 284/306)	 had	 attended	 malaria	
specific courses, while only 33 (10.8%) were trained 
on	al	use	by	the	iMci	programme.	among	different	
cadres	of	health	workers,	53.8%	(64/119)	of	clinical	
officers were trained on AL, 53.0% (241/455) of 
nurses	and	none	of	42	health	workers	without	formal	
clinical qualification. Health workers were trained 
mostly	by	dhMts	(87.1%;	256/306),	and	nearly	all	
were	exposed	to	a	three	day	theoretical	workshop	
(95.9%;	282/306).	More	than	half	of	health	workers	
(385/654;	 59%)	 had	 access	 to	 a	 copy	 of	 the	 new	
national	malaria	guidelines.	only	127	(19.4%)	health	
workers	had	received	at	least	one	supervisory	visit	
in	the	past	six	months	that	included	discussion	on	
appropriate	use	of	al.	a	supervisory	visit	including	
al	discussion	and	observation	of	consultations	was	
provided	 to	 86	 (13.2%)	 health	 workers	 while	 65	
(9.9%)	health	workers	had	received	the	same	visit	
which	also	included	feedback.

Comparison of key AL implementation indicators 
between 2006 and 2007: table	3	presents	the	key	al	

implementation	indicators	reported	during	the	initial	
2006	 survey,	 early	 after	 al	 implementation	 and	
during	the	2007	survey	carried	out	six	months	later.	
in	summary,	during	both	rounds	of	surveys	health	
facilities	 were	 well	 stocked	 with	 all	 antimalarial	
drugs,	 including	 the	 no	 longer	 recommended	
amodiaquine	which	was	paradoxically	available	in	
nearly	all	(100%	in	2006	and	98%	in	2007)	facilities.	
availability	of	any	tablets	of	al	was	high	(88%	in	
2006	and	95%	 in	2007);	however,	all	 four	weight-
specific packages of AL were less frequently in stock 
(58%	in	2006	and	61%	in	2007).	during	both	rounds	of	
surveys	stock-outs	of	amodiaquine,	sp	and	quinine	
were	uncommon	in	 the	six	months	preceding	the	
surveys;	 indeed	 it	 seems	 that	 supplies	 of	 these	
drugs	 were	 even	 better	 during	 2007.	 Evaluation	
of	al	stock-out	was	not	possible	during	the	2006	
survey;	however,	the	results	from	2007	indicated	that	
stock-outs	were	more	common	for	al	(15%	for	all	
al	packs	and	67%	for	any	al	pack)	than	for	other	
antimalarials.	 there	 was	 no	 increase	 in	 coverage	
of	health	workers	trained	on	al	use	and	there	was	
only	a	small	increase	in	access	to	national	guidelines.	
While	nearly	no	facility	had	al	case-management	
wall	charts	displayed	in	2006	and	only	7%	of	health	
workers	had	received	supervisory	visit	including	al	
in	the	same	year,	both	of	these	indicators	increased	
to	19%	in	2007.

table 2

Health worker readiness to deliver AL policy

health	worker	characteristic	(n	=	654)	 no.	 (%)

Exposure	to	in-service	training
	 Malaria	case-management	training	on	al	 284	 45.0	

iMci	 141	 21.6	
iMci	including	use	of	al	 33	 5.0	
Any training including use of AL (malaria specific or IMCI) 306 46.8

access	to	guidelines	
Malaria	case-management	 385	 59.0	
iMci	 259	 39.7

supervision	in	past	six	months	
including	use	of	al	 127	 19.4	
including	use	of	al	and	observing	consultations	 86	 13.2	
including	use	of	al,	observing	consultations	and	feedback	 	65	 9.9

iMci	=	integrated	Management	of	childhood	illnesses
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discUssion

our	 evaluation	 of	 health	 facility	 and	 health	
workers	 readiness	 following	 completion	 of	 al	
implementation	 activities	 revealed	 a	 number	 of	
important	 findings	 that	 must	 be	 considered	 in	
further	strengthening	of	the	delivery	of	al	policy	
in	kenya.

Availability of AL: the	main	prerequisite	of	any	new	
drug	policy	is	adequate	and	continuous	availability	
of	 the	 recommended	drug	at	peripheral	 facilities.	
our	results	showed	that	all	four	packs	of	al	were	
in	stock	on	the	day	of	the	survey	at	61%	of	facilities	
and	 that	 67%	 of	 facilities	 experienced	 stock-outs	
of	 at	 least	 one	 pack	 in	 the	 last	 six	 months.	 the	
duration	 of	 stock-outs	 was	 substantial,	 lasting,	
for	 example,	 more	 than	 two	 months	 for	 24	 tablet	
packs.	We	emphasize	here	that	implementation	of	
the	 al	 policy	 includes	 delivery	 of	 four	 different	

al	pack	sizes	(6,	12,	18	and	24	tablets)	suitable	for	
management	 of	 four	 different	 weight	 categories	
of patients (5-14kg; 15-24kg; 25-34kg and ≥35kg). 
although	the	strength	of	all	tablets	is	the	same,	the	
blister	 packaging	 of	 individual	 courses	 raises	 the	
question	how	these	drugs	should	be	dispensed	when	
recommended weight-specific pack is out of stock at 
the	facility.	for	example,	should	the	12	pack	size	of	
al	be	cut	in	half	to	provide	treatment	for	10kg	child	
when	the	six	tablet	pack	is	out	of	stock?	or,	should	
adult	patients	be	given	two	available	12	pack	sizes	
when	 the	24	 tablet	pack	 is	not	available?	various	
other	combinations	are	clearly	also	possible.

drug	 management	 documents	 in	 kenya	 refer	
to	al	drug	as	four	different	products	(9).	patients’	
adherence	 is	 high	 when	 they	 receive	al	 blister	
packs with a weight-specific number of tablets and 
including	pictorial	instructions	on	how	to	use	it	(11).	
previous	 studies	 in	 Zambia	 and	 kenya	 have	 also	
shown that incorrect weight-specific prescriptions 

table 3

Comparison of key AL implementation indicators between 2006 and 2007

health	facility	characteristic	 2006	(n	=	193)	 	2007	(n	=	211)
	 	 no.	 (%)	 	no.	 (%)

availability	of	antimalarial	drugs	on	the	day	of	the	survey
	 any	tablet	packs	of	artemether-lumefantrine	 169	 87.6	 201	 95.3
	 all	tablet	packs	of	artemether-lumefantrine	 112	 58.0	 129	 61.1
	 amodiaquine	(any	formulation)	 193	 100	 206	 97.6
	 sulfadoxine-pyrimethamine	tablets	 183	 94.8	 204	 96.7
	 Quinine	tablets	 154	 79.8	 194	 91.9

stock-out	of	antimalarial	drugs	in	past	six	months*
	 any	tablet	packs	of	artemether-lumefantrine	 												na		 117	 66.5
	 all	tablet	packs	of	artemether-lumefantrine	 												na		 27	 15.3
	 amodiaquine	(both	formulation)	 	10	 5.2	 	4	 2.3
	 sulfadoxine-pyrimethamine	tablets	 41	 21.2	 	9	 5.1
	 Quinine	tablets	 71	 36.8	 26	 14.8
	 al	case-management	wall	charts	(all	three	charts)	 	1	 0.5	 40	 19.0

health	worker	characteristics	 (n	=	227)**	 (n	=	654)
	 	in-service	training	including	use	of	artemether-lumefantrine	 105	 46.3	 306	 46.8
	 access	to	national	malaria	guidelines	 126	 55.5	 385	 59.0
	 supervision	including	use	of	artemether-lumefantrine	 17	 7.5	 127	 19.4

*Stockout in past six months are defined as absence of drugs from the stock of at least seven consecutive days
**during	2006	surveys	only	health	workers	providing	consultations	on	the	day	of	the	survey	were	
interviewed
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of	al	 are	 rare,	 and	 blister	 packaging	 is	 likely	 to	
be	 a	 factor	 contributing	 to	 this	 (10,12).	 however,	
no	 clinical	 guideline	 or	 training	 manual	 provide	
instructions	to	health	workers	in	kenya	on	what	they	
should	do	when	the	recommended	pack	size	is	out	of	
stock	and	when	they	are	facing	a	dilemma	of	cutting	
al	packages	or	combining	several	packs	to	provide	
treatment	to	patients	who	need	it.	two	studies	have	
reported	 that	al	 is	massively	underprescribed	 in	
kenya	 (10,13).	 Both	 studies	 did	 not	 examine	 the	
impact	of	pack	sizes	on	al	underprescribing.	the	
stock-out of specific AL pack sizes might be a reason 
for	underprescribing	and	this	is	worth	exploring	in	
future	studies.	We	recommend	that	Moh	improves	
supplies	 of	 all	 four	 al	 products	 and	 monitor	
availability	of	al	at	facilities	by	giving	priority	to	
stock-out	indicators	referring	to	the	availability	of	
each weight-specific AL product. Meanwhile, health 
workers	 should	 be	 instructed	 to	 use	al	 even	 if	
adequate	al	pack	sizes	are	not	in	stock.	although	
this	 would	 be	 a	 temporary	 compromise	 it	 would	
save	many	lives	before	an	adequate	al	supply	chain	
is	established	countrywide.

Availability of other antimalarial drugs: universal	
and	continuous	availability	of	amodiaquine	 since	
the	 beginning	 of	 al	 supplies	 deserves	 a	 special	
attention.	 there	 are	 two	 ways	 to	 approach	 this	
observation.	 More	 positively,	 it	 could	 be	 argued	
that	 a	 widespread	 availability	 of	 this	 drug	 gives	
health	workers	a	 treatment	 tool	when	 faced	with	
al	stock-outs.	obviously,	this	treatment	solution	is	
suboptimal	compared	to	al	but	yet	more	effective	
than	 another	 alternative,	 sp	 (4).	 this	 treatment	
practice	would	be	reasonable	during	the	period	of	
transition	 to	 al;	 however,	 since	 we	 have	 shown	
that	 this	 process	 is	 taking	 longer	 than	 originally	
envisioned,	 we	 are	 currently	 faced	 with,	 de facto,	
two policies running in parallel in the field, where 
amodiaquine	is	still	 the	most	frequently	available	
drug.	 this	 is	 happening	 nearly	 a	 year	 after	 al	
was	 distributed	 and	 phasing-out	 of	 amodiaquine	
from	the	peripheral	facilities	was	planned	(9).	the	
continuous	supply	of	amodiaquine	creates	confusion	
among	health	workers	about	which	drug	to	use	(14),	
and	therefore,	it	is	not	surprising	that	our	previous	
evaluation	has	shown	that	even	at	facilities	where	
al	was	available,	it	has	rarely	been	used	while	at	the	
same	time	amodiaquine	became	the	drug	of	choice	
(10).	furthermore,	protracted	use	of	amodiaquine	

instead	of	al	does	not	allow	meaningful	estimates	
of	 al	 needs	 and	 establishing	 of	 “pull”	 delivery	
system	based	on	al	consumption.	the	realistic	al	
consumption	cannot	be	established	since	it	should	be	
based	on	the	number	of	al	prescriptions	at	facilities	
which,	as	indicated	previously,	rarely	occur.

a	 potential	 solution	 to	 this	 vicious	 circle	 is	
two-fold	 and	 both	 interventions	 should	 occur	
simultaneously: first, the quantity and frequency 
of	 al	 supplies	 should	 substantially	 improve,	
and	 second,	 amodiaquine	 distribution	 should	 be	
discontinued.	only	then	the	true	consumption	of	al	
can	be	monitored,	a	pull-system	be	introduced	and	
quantitative	 facility-based	 adjustments	 made.	 on	
the	other	hand,	the	discontinuation	of	amodiaquine	
supply	without	ensuring	al	availability	might	have	
serious	public	health	consequences	as	health	workers	
may	 have	 no	 choice	 than	 to	 revert	 to	 abandoned	
and	 completely	 ineffective	 sp	 treatment	 policy	
(which	is	currently	available	for	ipt	in	pregnancy)	
and/or	 to	 massive	 prescribing	 of	 quinine	 risking	
development	of	resistance	to	life-saving	therapy	for	
severe	malaria.

Health workers exposure to in-service training on AL 
and job aids: the	Moh’s	cascade,	in-service	training	
organised	 at	 the	 national,	 provincial	 and	 district	
level	 to	 support	 introduction	 of	 al	 into	 clinical	
practice	was	completed	by	the	end	of	2006.	at	the	
district	level,	front-line	health	workers	were	trained	
during	a	series	of	2-3	consecutive	workshops	over	
2-3	 months	 resulting	 in	 training	 of	 less	 than	 half	
of	the	providers.	the	survey	revealed	that	11%	of	
health	workers	providing	outpatient	consultations	
were	without	formal	clinical	training	and	none	of	
these	providers	had	been	trained.	the	coverage	of	
trained	health	workers	is	below	the	modest	target	of	
60%	set	up	by	the	Moh	(15).	there	is	an	urgent	need	
to find solutions to quickly expand this coverage. 
otherwise,	rare	prescribing	of	al	might	continue	as	
absence	of	exposure	to	al	training	was	reported	as	
a	factor	contributing	to	this	practice	in	kenya	(10).

probably	the	most	suitable	solution	to	rapidly	
increase	effective	coverage	of	trained	health	workers	
and reach formally non-qualified health workers is 
on-job	training.	this	training	modality	is	likely	to	be	
the	least	expensive	option	as	it	could	be	organised	
during	supervisory	visits	through	already	trained	
facilitators	 who	 are	 mostly	 members	 of	 dhMts.	
unfortunately,	a	cascade	in-service	training	during	
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2006	did	not	include	component	of	on-job	training	
for	non-trained	health	workers.	the	intention	of	the	
training	programme	was	to	train	maximum	number	
of	front-line	health	workers	according	to	a	structured	
three-day	curriculum.	inevitably	some	of	non-trained	
health	workers	were	spontaneously	orientated	on-
job	by	their	peers	on	basic	al	prescribing,	however	
this	was	unlikely	to	be	done	in	systematic	manner.	
given	the	qualitative	issues	encountered	during	the	
formal	training	it	is	unlikely	that	this	limited	on-job	
extension	was	optimal	(14).	to	increase	effectiveness	
of	 on-job	 training,	 the	 curriculum	 should	 be	
shortened	 to	one	day,	 the	 topic	of	uncomplicated	
malaria	 should	 be	 focused	 and	 a	 component	 of	
observed	 clinical	 practice	 should	 be	 introduced.	
this	 exercise	 can	 also	 provide	 an	 opportunity	 to	
revisit	practices	of	previously	trained	health	workers	
and	 correct	 some	 of	 the	 inappropriate	 training	
messages	delivered	previously,	such	as	compulsory	
testing	prior	to	prescribing	al	across	all	age	groups	
and	acceptable	use	of	amodiaquine	despite	of	al	
availability	(14).	however,	prior	to	implementation	
of	 this	exercise	guidance	 from	the	doMc	should	
be	 sought	 in	 revising	 training	materials,	 securing	
additional	 funds	and	providing	evaluation	of	 the	
effectiveness	of	this	intervention.

finally	by	 the	 time	of	our	2007	survey	health	
workers	 had	 been	 variably	 exposed	 to	 job	 aids	
recommending	use	of	al:	59%	had	access	to	revised	
national	 guidelines	 and	 19%	 worked	 at	 facilities	
with	 displayed	al	 case-management	wall	 charts.	
as	opposed	to	the	delivery	of	guidelines	to	health	
workers,	the	distribution	of	wall	charts	to	support	
training	and	 implementation	of	new	policy	 is	 the	
activity	 whose	 implementation	 failed	 during	 the	
cascade	training	programme	undertaken	in	2006.	in	
2007,	following	completion	of	the	in-service	training	
only	a	limited	number	of	facilities	had	received	wall	
charts.	in	kenya,	case-management	wall	charts	had	
shown	 a	 positive	 impact	 on	 treatment	 practices	
during	transition	period	to	sp	(16).	this	simple	and	
inexpensive	intervention	should	be	prioritized	by	the	
Moh.	as	previously	suggested,	supervisory	visits	
coupled	 with	 on-job	 training	 could	 be	 a	 suitable	
opportunity	 to	display	 the	 charts	 at	 facilities	 and	
strengthen	case-management	following	instructions	
provided	in	charts	and	guidelines.

in	conclusion,	our	study	of	health	facility	and	health	
worker	readiness	to	deliver	al	policy	was	undertaken	

three	 years	 after	 the	 policy	 had	 been	 changed	 in	
kenya,	one	year	after	implementation	started	in	study	
districts	and	six	months	after	the	initial	evaluation	
was	 completed.	 this	 provided	 sufficient	 time	 to	
evaluate	 if	 the	 new	 policy	 reached	 the	 periphery	
of	 health	 system	 and	 what	 coverage	 of	 front-line	
facilities	and	health	workers	has	been	achieved	with	
the	planned	activities.	 ideally,	 all	 facilities	 should	
be	stocked	with	adequate	and	continuous	supplies	
of	al,	all	health	workers	should	be	trained	on	al	
use,	and	access	to	 job	aids,	such	as	guidelines	and	
wall	charts,	should	be	universal.	More	pragmatically	
and recognising operational difficulties in providing 
universal	 coverage	 with	 the	 new	 policy,	 lower	
targets	of	80%	or	60%	are	commonly	set;	 this	was	
respectively specified by the Kenyan MoH to evaluate 
key	implementation	indicators	such	as	proportions	
of	facilities	without	stock-out	of	antimalarial	drugs	
and	coverage	of	trained	health	workers	on	al	use	
(15,17). However, findings of our study suggest that 
the	policy	implementation	targets	have	not	been	met:	
67%	of	facilities	have	stock-out	of	at	least	one	pack	size	
of	al,	47%	of	health	workers	are	trained,	59%	have	
access	to	guidelines,	and	only	19%	of	facilities	have	al	
case-management	wall	charts.	our	evaluation	focused	
only	government	facilities	and	we	cannot	comment	on	
the	progress	made	in	private	and	mission	health	sector.	
future	evaluations	should	include	all	health	sectors	in	
kenya.	yet,	it	is	obvious	that	the	implementation	of	the	
new malaria treatment policy is not a set of single field 
activities	that	can	be	implemented	over	a	few	months;	
it	is	likely	to	be	a	process	stretching	over	several	years	
and	requiring	further	coordinated	efforts	through	the	
routine	programmatic	activities	as	suggested	in	this	
study.

acknowledGements

This study received financial support from The 
Wellcome	trust,	uk,	the	kenya	Medical	research	
institute	and	novartis	pharma	ag.	the	authors	are	
grateful to the field teams and to all health workers 
who	 participated	 in	 the	 study;	 the	 authors	 are	
grateful	to	the	assistance	provided	by	the	data	entry	
clerks	Michael	Mbugua,	dickson	ngunjiri,	felicia	
solomon	and	Beryl	adhiambo.	We	are	also	grateful	
to	professor	Bob	snow	for	his	guidance	and	support	
for	this	project	and	to	dr	simon	hay	for	comments	
on	an	earlier	draft.	this	paper	is	published	with	the	
permission	of	the	director,	kEMri.



May 2008	 E a s t 	 a f r i c a n 	 M E d i c a l 	 J o u r n a l 	 221

references

1.	 snow,	r.W.,	guerra	c,a.,	noor	a.M.,	et al.	the	global	
distribution	 of	 clinical	 episodes	 of	 plasmodium	
falciparum	malaria.	Nature. 2005;	434:	214-217.

2.	 World	 health	 organisation	 (Who).	 guidelines	 for	
the	treatment	of	Malaria.	global	Malaria	programme.	
WHO/HTM/MAL/2006.	2006;	1108.

3.	 adjuik,	M.,	agnamey,	p.,	Babiker	a.,	et al.	amodiaquine-
artesunate	 versus	 amodiaquine	 for	 uncomplicated	
plasmodium	falciparum	malaria	in	african	children:	
a	 randomised,	 multicentre	 trial.	 Lancet.	 2002;	 359: 
1365-1372.

4.	 East	african	network	for	Monitoring	of	antimalarial	
treatment	 (EanMat).	 the	 efficacy	 of	 antimalarial	
monotherapies,	 sulphadoxine-pyrimethamine	 and	
amodiaquine	in	East	africa:	implications	for	sub-regional	
policy.	Trop. Med. Int. Health.	2003;	8:	860-867.

5.	 Ministry	of	health	 (Moh).	national	symposium	on	
next	anti-malarial	treatment	policy	in	kenya.	5th	-6th	
april	2004,	naivasha,	kenya.	2004.

6.	 Ministry	 of	 health	 (Moh).	 national	 guidelines	 for	
diagnosis,	 treatment	 and	 prevention	 of	 malaria	 for	
health	workers.	republic	of	kenya,	nairobi.	1998.

7.	 Ministry	 of	 health	 (Moh).	 national	 guidelines	 for	
diagnosis,	 treatment	 and	 prevention	 of	 malaria	 for	
health	workers.	republic	of	kenya,	nairobi.	2006.

8.	 Ministry	of	health	(Moh).	integrated	management	of	
childhood	illness.	republic	of	kenya,	nairobi.	2000.

9.	 Ministry	 of	 health	 (Moh).	 operational	 plan	 for	
procurement,	storage	and	distribution	of	artemether-
lumefantrine	and	other	antimalarials	(January	2006-
december	2007).	division	of	malaria	control.	republic	
of	kenya.	nairobi.	2006b.

10.	Zurovac,	d.,	njogu,	J.,	akhwale,	W.,	et al.	translation	
of	 artemether-lumefantrine	 treatment	 policy	 into	
paediatric	clinical	practice:	an	early	experience	from	
kenya.	Trop. Med. Int. Health.	2008;	13:	99-107.

11.	fogg	c.,	Bajunirwe	f.,	piola	p.,	et al.	adherence	to	a	six-
dose	regimen	of	artemether-lumefantrine	for	treatment	
of	uncomplicated	plasmodium	falciparum	malaria	in	
uganda.	Am. J. Trop. Med. Hyg.	2004; 5: 525-530.

12.	Zurovac,	 d.,	 ndhlovu,	 M.,	 sipilanyambe,	 n.,	 et al.	
paediatric	malaria	case-management	with	artemether-
lumefantrine	 in	 Zambia:	 a	 repeat	 cross-sectional	
study.	Malaria J.	2007;	6:	31.

13.	skarbinski,	J.,	ouma,	p.,	causer,	p.,	et al.	introduction	
of	 malaria	 rapid	 diagnostic	 tests,	 new	 guidelines,	
and	 artemether-lumefantrine	 in	 kenya:	 a	 cluster	
randomized	trial,	submitted.	2007.

14.	Wasunna,	 B.,	 Zurovac,	 d.,	 goodman,	 c.a.,	 et 
al.	 Why	 don’t	 health	 workers	 prescribe	 act?	 a	
qualitative	study	of	factors	affecting	the	prescription	
of	artemether-lumefantrine.	Malaria J.	2008;	7:	29.

15.	amin,	 a.a.,	 Zurovac,	 d.,	 kangwana,	 B.B.,	 et al.	
the	challenges	of	changing	national	malaria	drug	
policy	to	artemisinin-based	combinations	in	kenya.	
Malaria J.	2007;	6:	72.

16.	Zurovac,	d.,	rowe,	a.k.,	ochola,	s.a.,	et al.	predictors	
of	the	quality	of	health	worker	treatment	practices	for	
uncomplicated	malaria	at	government	health	facilities	
in	kenya.	Trop. Med. Int. Health. 2004;	33:	1080-1091.

17.	Ministry	 of	 health	 (Moh).	 the	 evidence-base	 on	
milestone	 achievements	 on	 the	 kenya	 national	
Malaria	 strategy	 &	 rBM	 abuja	 declaration	 2001-
2006.	division	of	Malaria	control.	republic	of	kenya.	
nairobi.	2007.


