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ABSTRACT

BACKGROUND: Glycemic goals (hemoglobin A1c < 7%) are often not 
achieved in patients with type 2 diabetes despite the availability of many 
effective treatments and the documented benefits of glycemic control in 
the reduction of long-term microvascular and macrovascular complications. 
Several studies have established the important positive effects of phar-
macist-led management on achieving glycemic control and other clinical 
outcomes in patients with diabetes. Diabetes prevalence and mortality are 
increasing rapidly in Jordan. Nevertheless, clinical pharmacists in Jordan 
do not typically provide pharmaceutical care; instead, the principal respon-
sibilities of pharmacists in Jordan are dispensing and marketing of medical 
products to physicians. 

OBJECTIVE: To assess the primary clinical outcome of glycemic control 
(A1c) and secondary outcomes, including blood pressure, lipid values, self-
reported medication adherence, and self-care activities for patients with 
type 2 diabetes in an outpatient diabetes clinic randomly assigned to either 
usual care or a pharmacist-led pharmaceutical care intervention program.

METHODS: Patients with type 2 diabetes attending an outpatient diabetes 
clinic of a large teaching hospital were recruited over a 4-month period 
from January through April 2011 and randomly assigned to intervention 
and usual care groups using the Minim software technique. The interven-
tion group at baseline received face-to-face objective-directed education 
from a clinical pharmacist about type 2 diabetes, prescription medications, 
and necessary lifestyle changes, followed by 8 weekly telephone follow-up 
calls to discuss and review the prescribed treatment plan and to resolve 
any patient concerns. The primary outcome measure was glycemic control 
(A1c), and secondary measures included systolic and diastolic blood pres-
sure, complete lipid profile (i.e., total cholesterol, low-density lipoprotein 
cholesterol [LDL-C], high-density lipoprotein cholesterol [HDL-C], serum 
triglycerides), and self-reported medication adherence (4-item Morisky 
Scale) and self-care activities (Summary of Diabetes Self-Care Activities 
questionnaire). Data were collected at baseline and at 6 months follow-up. 
Changes from baseline to follow-up were calculated for biomarker values, 
and between-group differences in the change amounts were tested using 
the t test for independent samples. A P value of < 0.05 was considered  
statistically significant.

RESULTS: A total of 77 of 85 patients (90.6%) randomly assigned to the 
intervention group and 79 of 86 patients (91.9%) assigned to usual care 
had baseline and 6-month follow-up values. Compared with baseline val-
ues, patients in the intervention group had a mean reduction of 0.8% in 
A1c versus a mean increase of 0.1% from baseline in the usual care group 
(P = 0.019). The intervention group compared with the usual care group had 
small but statistically significant improvements in the secondary measures 
of fasting blood glucose, systolic and diastolic blood pressure, total choles-
terol, LDL-C, serum triglycerides, self-reported medication adherence, and 

RESEARCH

self-care activities. Between-group differences in changes in the second-
ary measures of HDL-C and body mass index were not significant.

CONCLUSIONS: Patients with type 2 diabetes who received pharmacist-led 
pharmaceutical care in an outpatient diabetes clinic experienced reduction 
in A1c at 6 months compared with essentially no change in the usual care 
group. Six of 8 secondary biomarkers were improved in the intervention 
group compared with usual care.
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•	Improving	glycemic	control	is	the	key	to	reducing	microvascular	
and	 macrovascular	 complications	 associated	 with	 type	 2	 dia-
betes	mellitus.	 Epidemiological	 analysis	 of	 the	United	Kingdom	
Prospective	 Diabetes	 Study	 (UKPDS)	 showed	 that	 for	 each	 1%	
reduction	 in	 hemoglobin	 A1C,	 there	 was	 a	 corresponding	 21%	
reduction	in	any	endpoint	related	to	diabetes,	with	a	14%	reduc-
tion	for	myocardial	infarction,	12%	reduction	in	stroke,	and	a	37%	
reduction	for	microvascular	complications	(Stratton	et	al.,	2000).

•	Randomized	controlled	trials	(RCTs)	of	pharmacist	interventions	
in	 disease	management	 of	 type	 2	 diabetes	 have	 shown	 signifi-
cant	reductions	in	A1c	compared	with	control	group	patients	in	
usual	 care.	 Al	 Mazroui	 et	 al.	 (2009)	 found	 that	 117	 patients	
who	received	clinical	pharmacist	interventions	had	a	significant	
reduction	in	mean	A1c	values	from	8.5%	to	6.9%	compared	with	
117	 control	 group	 patients	 who	 had	 approximately	 constant	
mean	 A1c	 values	 at	 baseline	 and	 12-month	 assessments	 (8.4%	
and	8.3%,	respectively).	An	RCT	by	Choe	et	al.	(2005)	reported	a	
reduction	in	mean	A1c	values	from	10.1%	to	8.0%	in	41	interven-
tion	patients	who	received	clinical	pharmacy	services	compared	
with	39	control	group	patients	who	showed	a	 reduction	 in	A1c	
values	from	10.2%	to	9.3%	(P =	0.03).

•	Self-care	activities	 that	help	 to	control	blood	glucose	 levels	and	
avoid	 diabetes-related	 complications	 are	 vital	 in	 diabetes	 treat-
ment.	 Doucette	 et	 al.	 (2009)	 indicated	 in	 an	 RCT	 that	 a	 phar-
macist-provided	diabetes	care	service	led	to	significant	improve-
ment	in	dietary	self-management	and	other	self-care	activities	in	
patients	with	diabetes.	

What is already known about this subject
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there.5	Among	Jordanian	adults,	diabetes	prevalence	increased	
from	6.3%	in	2002	 to	7.4%	in	2004.6	A	cross-sectional	 study	
of	a	random	sample	of	1,121	Jordanians	aged	25	years	or	older	
in	2008	revealed	an	“age-standardized	prevalence”	of	17.1%,	a	
31.5%	increase	in	the	prevalence	of	diabetes	compared	with	a	
similar	survey	conducted	in	1994.7	Furthermore,	World	Health	
Organization	 (WHO)	 data	 indicates	 that	 the	 proportion	 of	
deaths	attributable	to	diabetes	in	Jordan	increased	from	1%	in	
20028	 to	7%	in	2010.9	Beside	diabetes	prevalence,	 the	 lack	of	
knowledge	 of	 diabetes	 and	 of	 its	management	 in	 the	 general	
population	 is	 rapidly	 becoming	 one	 of	 the	most	 challenging	
health	 problems	worldwide,	 particularly	 in	 developing	 coun-
tries	such	as	Jordan.7

Management	 of	 type	 2	 diabetes	 is	 complex	 and	 requires	
continuing	medical	care	and	ongoing	patient	self-management	
education	and	support	 to	prevent	acute	complications	and	 to	
reduce	the	risk	of	long-term	complications.1,10	Several	observa-
tional	studies	have	shown	that	intensive	glycemic	control	leads	
to	 improved	 cardiovascular	 and	 microvascular	 outcomes.11-13 
Results	 from	 randomized	 controlled	 trials	 (RCTs)	 have	 dem-
onstrated	 that	 tight	 glycemic	 control—hemoglobin	 A1c	 less	
than	 7%—correlates	 with	 a	 reduction	 in	 the	 risk	 of	 micro-
vascular	 complications	 in	 patients	 with	 type	 2	 diabetes.14,15 
The	 evidence	 that	 tight	 glycemic	 control	 leads	 to	 significant	
reduction	 in	 CVD	 outcomes	 is	 controversial.	 However,	 long-
term	 follow-up	 of	 the	 United	 Kingdom	 Prospective	 Diabetes	
Study	(UKPDS)	suggests	that	treatment	to	an	A1c	target	of	less	
than	7%	soon	after	the	diagnosis	of	diabetes	is	associated	with	
long-term	reduction	in	risk	of	macrovascular	diseases.11	These	
findings	led	the	American	Diabetes	Association	(ADA)	to	rec-
ommend	an	A1c	level	of	less	than	7%	as	a	goal	of	optimal	blood	
glucose	 control	 for	 patients	 with	 diabetes.16	 However,	 these	
glycemic	 goals	 are	 often	 not	 achieved	 despite	 the	 availability	
of	many	effective	 treatments	 and	 the	documented	benefits	of	
blood	glucose	control.17,18 

Clinical	pharmacists	can	play	a	vital	role	in	improving	dia-
betes	management	by	providing	pharmaceutical	care	programs	
and	prudent	pharmacological	 therapy,19	with	an	emphasis	on	
the	importance	of	adherence	to	treatment	recommendations,20 
taking	into	account	the	importance	of	patients’	participation	in	
designing,	implementing,	and	monitoring	therapeutic	plans	to	
produce	optimal	therapeutic	outomes.20,21

Several	 RCTs	 have	 reported	 that	 clinical	 pharmacist-led	
management	programs	improved	glycemic	control	and	various	
other	clinical	outcomes	in	patients	with	diabetes.22-29	For	exam-
ple,	Scott	et	al.	(2006)	reported	that	patients	with	type	2	dia-
betes	who	received	pharmacist-managed	diabetes	care	(n	=	76)	
demonstrated	improved	glycosylated	A1c	values,	systolic	blood	
pressure,	and	low-density	lipoprotein	cholesterol	(LDL-C)	lev-
els	and	met	treatment	goals	more	often	than	patients	receiving	
standard	care	(n	=	73).27

•	In	this	RCT,	a	comprehensive	clinical	pharmacy	service	consist-
ing	of	patient	education	on	type	2	diabetes,	prescription	therapy,	
and	medication	 adherence	 over	 a	 6-month	 intervention	 period	
was	significantly	associated	with	improved	glycemic	control	and	
other	cardiovascular	risk	factors,	including	systolic	and	diastolic	
blood	pressure	(BP)	and	lipid	values.	After	6	months	follow-up,	
mean	[95%	CI]	reductions	were	significantly	greater	in	pharma-
ceutical	care	patients	(n	=	77)	than	usual	care	patients	(n	=	79)	for	
A1c	(-0.8%	[-1.6	to	0.1]	vs.	+0.1	[-0.4	to	0.7]);	fasting	blood	glu-
cose	(-2.3	millimoles	per	litre	[mmol/L]	[-5.7	to	1.1]	vs.	+0.9	[-0.8	
to	2.8]);	systolic	BP	(-5.8	millimeters	of	mercury	[mm	Hg]	[-8.2	to	
-3.2]	vs.	+1.1	[0.1	to	2.4]);	diastolic	BP	(-7.1	mm	Hg	[-9.8	to	-4.2]	
vs.	+1.8	[-1.1	to	4.8]);	total	cholesterol	(-0.7	mmol/L	[-1.7	to	0.3]	
vs.	+0.1	[-3.1	to	3.8]);	LDL-C	(-0.6	mmol/L	[-1.7	to	0.6]	vs.	0.0	
[-0.4	to	0.4]);	and	serum	triglycerides	(-0.5	mmol/L	[-2.8	to	2.1]	
vs.	+0.2	[-0.7	to	1.1]).	This	study	also	indicated	statistically	sig-
nificant	differences	in	favor	of	the	intervention	group	compared	
with	the	control	group	in	the	proportion	of	patients	who	achieved	
therapeutic	goals	for	A1c	(23.4%	vs.	15.2%,	P =	0.031);	BP	(80.5%	
vs.	46.8%,	P =	0.012);	and	LDL-C	(45.5%	vs.	30.4%,	P =0.018)	over	
the	6-month	study	period.

•	Compared	 with	 the	 usual	 care	 group,	 intervention	 patients	
who	 received	 the	 clinical	 pharmacy	 service	 showed	 significant	
improvement	in	self-reported	medication	adherence	and	lifestyle	
changes	 that	 represent	 the	 cornerstone	 in	 the	 management	 of	
type	2	diabetes.

•	The	current	study	is	the	first	RCT	to	evaluate	the	effects	of	clini-
cal	pharmacy	 service	on	biomarker	values	 and	health	behavior	
in	patients	with	type	2	diabetes	in	Jordan.	Improved	biomarkers	
and	patient-reported	outcomes	in	the	current	study	provide	evi-
dence	about	the	importance	of	clinical	pharmacist	involvement	in	
the	care	for	patients	with	diabetes	in	Jordan.

What this study adds

Type	2	diabetes	results	from	a	progressive	insulin	secre-
tory	 defect	 with	 reduced	 sensitivity	 to	 the	 effects	 of	
existing	insulin.1	The	disease	is	characterized	by	fasting	

and	 post-prandial	 hyperglycemia	 and	 relative	 insulin	 insuf-
ficiency.	 If	 left	 untreated,	 poor	 control	 of	 blood	 glucose	may	
cause	 long-term	microvascular	 and	macrovascular	 complica-
tions,	 such	 as	 nephropathy,	 neuropathy,	 retinopathy,	 and	
cardiovascular	disease	(CVD).2	Type	2	diabetes	is	an	epidemic	
disease,	 and	 its	prevalence	 is	 growing	 at	 an	 alarming	 rate	 in	
both	developed	and	developing	countries.3	The	prevalence	of	
type	2	diabetes	worldwide	has	increased	5-fold	during	the	last	
15	years.4	 It	has	been	estimated	 that	200	million	people	had	
type	2	diabetes	in	2010,	and	the	number	is	expected	to	reach	
300	million	by	the	year	2025.4 

The	prevalence	of	diabetes	 in	 Jordan	 is	among	the	highest	
in	the	world,	making	it	a	particularly	alarming	health	problem	

http://onlinelibrary.wiley.com/doi/10.1046/j.1365-2796.1998.00369.x/pdf
http://www.cdc.gov/mmwR/preview/mmwrhtml/mm5523a3.htm
http://www.who.int/chp/chronic_disease_report/media/impact/jordan.pdf
http://www.who.int/nmh/publications/ncd_profiles_report.pdf
http://care.diabetesjournals.org/content/35/Supplement_1/S11.full.pdf+htm
http://care.diabetesjournals.org/content/25/7/1159.full.pdf+html
http://www.bmj.com/content/321/7258/405.pdf%2Bhtml
http://www.nejm.org/doi/pdf/10.1056/NEJMoa0802987
http://www.bmj.com/content/321/7258/405.pdf%2Bhtml
http://care.diabetesjournals.org/content/26/suppl_1/s28.full.pdf+html
http://care.diabetesjournals.org/content/27/suppl_1/s15.full.pdf+html
http://jama.jamanetwork.com/article.aspx?articleid=198035
http://care.diabetesjournals.org/content/28/4/771.full.pdf+html
http://www.ajmc.com/publications/issue/2010/2010-04-vol16-n04/AJMC_10apr_Jameson_250to255/3
http://care.diabetesjournals.org/content/35/Supplement_1/S11.full.pdf+htm
http://www.amcp.org/data/jmcp/research_v6_488-493.pdf
http://www.who.int/diabetes/facts/en/diabcare0504.pdf
http://www.biomedscidirect.com/journalfiles/IJBMRF201046/the_global_burden_of_type_2_diabetes_a_review.pdf
http://www.biomedscidirect.com/journalfiles/IJBMRF201046/the_global_burden_of_type_2_diabetes_a_review.pdf
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Study Objective
The	objective	of	the	present	study	was	to	evaluate	the	impact	
of	 a	 clinical	 pharmacist-led	 pharmaceutical	 care	 program	 on	
different	 clinical	 outcomes	 and	 self-management	 behavior	 in	
outpatients	with	type	2	diabetes	in	Jordan.	It	was	important	to	
study	pharmaceutical	care	in	Jordan	because	of	the	increasing	
prevalence	and	mortality	of	diabetes	and	the	extremely	limited	
application	of	effective	clinical	pharmacy	services	for	patients	
with	diabetes	in	Jordan.

■■  Methods
Study Design, Setting, and Subjects
The	effectiveness	of	the	pharmaceutical	care	intervention	was	
assessed	in	an	RCT	with	a	6-month	follow-up	of	patients	with	
type	 2	 diabetes	 who	 visited	 an	 outpatient	 diabetes	 clinic	 at	
the	 762-bed	 Royal	 Medical	 Services	 (RMS)	 Hospital,	 one	 of	
the	largest	hospitals	in	Jordan.	The	diabetes	clinic	at	the	RMS	
Hospital	provides	usual	care	services	to	more	than	100	patients	
daily	with	regular	follow-up	clinic	visits	every	3	or	6	months,	
depending	 on	 the	 glycemic	 control	 for	 each	 patient.	 Patients	
were	included	in	the	study	if	they	were	aged	18	years	or	older,	
treated	at	RMS	Hospital	and	diagnosed	with	type	2	diabetes	at	
least	1	year	previously,	 took	at	 least	1	prescribed	medication	
for	 diabetes,	 and	 had	 an	 A1c	 level	 exceeding	 7.5%.	 Patients	
were	excluded	from	the	study	if	they	were	diagnosed	with	con-
vulsive	disorder,	diabetic	proliferative	retinopathy,	or	diabetic	
neuropathy	as	reported	in	their	medical	files.	

Patient Recruitment and Randomization
During	an	outpatient	diabetes	clinic	visit,	 those	patients	who	
met	 the	 inclusion	criteria	 and	had	 their	A1c,	blood	pressure,	
lipid	measures	(total	cholesterol,	LDL-C,	HDL-C,	and	triglyc-
erides),	 and	 other	 laboratory	 tests	 measured	 were	 informed	
verbally	about	the	study	by	the	research	pharmacist	(Alqudah)	
and	 were	 provided	 with	 an	 information	 sheet.	 The	 patients	
were	 asked	 to	 sign	 a	 consent	 form	 if	 they	 were	 willing	 to	
participate	 in	 the	 study.	 Study	 participants	 were	 randomly	
assigned	 to	 intervention	 and	 control	 groups	 via	 a	minimiza-
tion	technique	using	Minim	software	(available	for	free	down-
load).30	The	patients	were	recruited	over	a	period	of	4	months	
from	January	 through	April	2011,	and	 the	 last	 follow-up	was	
performed	on	October	27,	2011.	The	 study	 received	approval	
from	 the	 Institutional	 Review	 Board,	King	Hussein	Hospital,	
Royal	Medical	Services,	Jordan.

Description of Pharmacist Intervention Versus Usual Care
Following	 randomization	 and	 the	 baseline	 assessment,	 the	
clinical	 pharmacist	 ensured	 that	 intervention	 patients	 were	
receiving	 evidence-based	 antidiabetic	 therapy	 and	 adjunct	
therapy,	 including	 treatment	 for	 dyslipidemia	 and	 hyperten-
sion.	 Clinical	 pharmacist	 recommendations,	 such	 as	 simpli-
fication	of	dosage	regimens	or	more	intensive	management	of	

blood	 glucose	 and	 blood	 pressure,	 were	 discussed	 with	 the	
physician	when	necessary.	

After	 the	 patient	 meeting	 with	 the	 physician,	 the	 clinical	
pharmacist	 provided,	 in	 a	 separate	 room	 at	 the	 outpatient	
clinic,	 a	 structured	 patient	 education	 and	 discussion	 about	
type	 2	 diabetes,	 risks	 for	 and	 types	 of	 complications	 from	
diabetes,	 prescribed	 drug	 therapy,	 proper	 dosage,	 possible	
side	effects,	and	the	importance	of	medication	adherence.	The	
clinical	 pharmacist	 also	 emphasized	 lifestyle	 management	
as	 follows:	patients	were	 encouraged	 to	 (a)	 change	unhealthy	
dietary	 habits	 that	 adversely	 influence	 blood	 glucose,	 blood	
pressure,	and	lipid	levels;	(b)	perform	regular	physical	activity	
that	fits	with	their	daily	schedule;	and	(c)	monitor	and	record	
their	 blood	 glucose	 levels.	Using	 a	motivational	 interviewing	
technique,	 advice	 was	 provided	 to	 patients	 with	 a	 positive	
smoking	history,	and	patients	were	referred	to	a	special	smok-
ing	 cessation	 program	 run	 within	 the	 hospital	 when	 neces-
sary.	Diabetes-specific	biomarker	targets	(e.g.,	A1c	<	7%,	blood	
pressure	<	130/80	millimeters	of	mercury	[mm	Hg],	and	LDL	
<	2.6	millimoles	 per	 liter	 [mmol/L],31	were	 specified	 for	 each	
intervention	 patient.	 A	 special	 booklet	 on	 diabetes	 medica-
tions	 and	 necessary	 lifestyle	 changes	 (e.g.,	 physical	 activity	
and	meal	planning)	was	prepared	to	assist	 in	the	educational	
session,	and	patients	were	given	a	copy	to	take	home.	Finally,	8	
weekly	telephone	calls	were	made	by	the	clinical	pharmacist	to	
each	intervention	patient	to	discuss	and	review	the	prescribed	
therapy,	 to	 emphasize	 the	 importance	 of	 adherence	 to	 treat-
ment	plan,	and	to	answer	patient	questions	or	address	patient	
concerns.	The	average	length	of	each	call	was	20	minutes.	

Patients	 in	 the	 usual	 care	 group	 did	 not	 receive	 clinical	
pharmacist	 intervention	 or	 education	 on	 disease,	 medica-
tions,	or	necessary	self-care	activities	and	did	not	receive	the	8	
weekly	telephone	follow-up	calls	from	the	clinical	pharmacist.	
These	 patients	 did	 not	 usually	 receive	 telephonic	 or	 mailed	
reminders	 for	 their	 upcoming	 appointments.	 Patients	 in	 the	
usual	care	group	did,	however,	receive	the	usual	care	provided	
by	 the	 medical	 and	 nursing	 staff,	 which	 included	 patient	
assessment,	 a	 3-	 or	 6-month	 review	 at	 which	 blood	 glucose	
and	blood	pressure	were	measured,	advice	on	self-monitoring	
of	blood	glucose	(SMBG),	and	nutrition	counseling.	

Study Instruments
Self-Reported Medication Adherence (Morisky Scale).	This	
simple,	 validated	 4-question	 survey	 assessed	 the	 likelihood	
that	patients	take	their	medications	as	prescribed.32	The	ques-
tions	were	as	follows:	Do	you	forget	to	take	your	medications?	
Are	 you	 careless	 about	 time	 of	 taking	 your	medications?	 Do	
you	 stop	 taking	 your	 medications	 when	 you	 feel	 better?	 Do	
you	 stop	 taking	 your	 medications	 when	 you	 feel	 worse?	 To	
score	the	questionnaire,	each	“yes”	response	is	given	a	score	of	
1,	and	each	“no”	response	is	given	a	score	of	0	(range	0	to	4).	
According	 to	 the	Morisky	classification,	adherence	 is	divided	
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into	 3	 groups:	 high	 for	 those	 scoring	 0,	 medium	 for	 those	 
scoring	1	or	2,	and	low	for	those	scoring	3	or	4,	when	scoring	
one	point	for	each	“yes”	answer.	For	the	purpose	of	the	present	
analysis,	 the	patients	were	divided	 into	2	groups:	 those	 scor-
ing	 0	were	 considered	 adherent,	 and	 those	 scoring	 1-4	were	
deemed	nonadherent.

Summary of Diabetes Self-Care Activities (SDSCA) 
Questionnaire.	 The	 SDSCA	 is	 a	 comprehensive,	 well-vali-
dated,	 self-report	 measure	 of	 self-care	 behaviors	 in	 patients	
with	diabetes.33	This	instrument	is	multidimensional,	and	each	
of	its	domains	was	assessed	and	scored	separately.	The	instru-
ment	 asks	 patients	 to	 recall	 their	 self-care	 behaviors	 during	
the	previous	7	days	for	5	domains:	diet	(4	questions,	e.g.,	How	
many	of	 the	 last	7	days	have	you	 followed	a	healthful	 eating	
plan?);	 exercise	 (2	 questions,	 e.g.,	 On	 how	many	 of	 the	 last	
7	days	did	 you	participate	 in	 at	 least	 30	minutes	 of	 physical	
activity?);	SMBG	(2	questions,	e.g.,	On	how	many	of	the	last	7	
days	did	you	test	your	blood	sugar	the	number	of	times	recom-
mended	by	your	health	care	provider?);	foot	care	(2	questions,	
e.g.,	On	how	many	of	the	last	7	days	did	you	check	your	feet?);	

and	smoking	 (1	question,	Have	you	smoked	a	cigarette,	even	 
1	puff,	during	the	last	7	days?).	

The	 English	 versions	 of	 the	Morisky	 Scale	 for	medication	
adherence32	and	the	SDSCA33	questionnaire	for	self-care	activi-
ties	 used	 in	 the	present	 study	were	 translated	 into	Arabic	 as	
follows:	 a	 forward	 translation	 of	 the	 original	 questionnaire	
from	English	 into	Arabic	was	performed	by	2	qualified	 inde-
pendent,	native	linguistic	expert	translators.	A	backward	trans-
lation	from	Arabic	into	English	was	carried	out	by	2	different	
translators.	 Finally,	 both	 translations	 were	 compared	 and	
found	to	match	the	original	English	copy	of	the	questionnaire.	
Furthermore,	a	panel	of	4	experts	(2	clinical	pharmacists	and	
2	diabetes	medicine	specialists)	examined	the	research	instru-
ment	for	face	and	content	validity.	Pilot	work	was	performed,	
and	questions	were	adjusted	as	appropriate	before	moving	 to	
the	main	study.

Sample Size
The	primary	outcome	measure	was	a	reduction	in	A1c	(inter-
vention	 vs.	 control)	 at	 the	 end	of	 the	 6-month	 study	period.	 
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FIGURE 1 Study Design Flowchart 

250 patients receiving care from January to April 2011 were assessed for eligibility

Randomized to intervention arm  
85 patients received clinical pharmacy services

180 eligible patients informed verbally about the 
study, and 171 patients signed consent form

 79 patients excluded
 61 patients did not meet the inclusion criteria as follows: 

•	49	patients	with	hemoglobin	A1c	value	<	7.5%
•	2	patients	aged	younger	than	18	years
•	7	patients	diagnosed	with	type	2	diabetes	less	than	 

1 year previously
•	3	patients	did	not	take	any	antidiabetic	medication

	 9	 patients	refused	to	participate
	 4	 patients	could	not	be	contacted
	 3	 patients	were	diagnosed	with	diabetic	retinopathy	
	 2	 patients	were	diagnosed	with	diabetic	neuropathy	as	

reported in the medical files

Randomized to usual care arm 
86 patients received the usual services provided by the clinic

Baseline Assessment

 Dropouts
8 patients were lost to follow-up:
•	 3	patients	refused	
•	 5	patients	did	not	have	

outcome measures

 Dropouts
7 patients were lost to follow-up:
•	 2	patients	refused
•	 5	patients	did	not	have	

outcome measures 

Outcomes measured 
77 patients completed the 6-month assessment

Outcomes measured 
79	patients	completed	the	6-month	assessment
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A	sample	size	calculation,	based	on	published	data	on	the	vari-
ability	(standard	deviation	[SD]	=	2.2%)	of	A1c	in	patients	with	
type	2	diabetes,34	indicated	that	to	detect	an	absolute	difference	
of	more	than	1%	in	A1c,	with	α =	0.05	and	a	power	of	90%,	a	
sample	size	of	104	patients	in	each	of	the	control	and	interven-
tion	groups	was	required.	

Baseline Assessments 
After	 randomization,	baseline	data	 for	 each	patient	were	 col-
lected	by	 the	researcher	pharmacist	using	a	custom-designed	
questionnaire,	 medical	 charts,	 and	 hospital	 computers.	 The	
collected	data	 included	demographic	measures,	 disease	 char-
acteristics,	 prescribed	 and	 nonprescribed	 medications,	 and	
medication	 regimen	 details.	 The	 patients	 also	 completed	 the	
Morisky	Scale32	and	the	SDSCA	questionnaire.33

Follow-Up Assessments
Except	 for	 demographic	 data,	 baseline	 data	 collection	 mea-
sures,	 including	 all	 laboratory	 and	 questionnaire	 data,	 were	
repeated	by	the	research	pharmacist	(Alqudah)	with	the	assis-
tance	of	Jarab	during	scheduled	diabetes	clinic	visits	6	months	
after	the	initial	visit	for	each	patient	(e.g.,	a	patient	recruited	in	
April	2011	was	followed	up	in	October	2011).	The	pharmacist	
(Alqudah)	called	each	patient	in	the	intervention	group	1	week	
prior	 to	 each	upcoming	 appointment	 to	 remind	 and	 confirm	
the	 scheduled	 visit.	 The	primary	 outcome	measure	was	A1c.	
All	other	data	collected,	including	systolic	and	diastolic	blood	
pressure,	serum	lipid	values	(total	cholesterol,	LDL-C,	HDL-C,	
and	serum	triglycerides),	body	mass	 index	 (BMI),	medication	
adherence,	and	levels	of	self-care	activities,	formed	secondary	
outcome	measures.

Data Analysis
Data	 collected	 at	 baseline	 and	 at	 the	 6-month	 assessments	
were	 coded	 and	 entered	 into	SPSS	 software,	 version	17	 (IBM	
SPSS,	Armonk,	NY)	for	statistical	analysis.	Data	were	examined	
using	Pearson	chi-square	analysis	for	categorical	variables.	For	
continuous	variables,	normality	of	data	was	 tested	 first	using	
the	 Kolmogorov-Smirnov	 and	 the	 Shapiro-Wilk	 statistical	
tests.	Significance	in	those	tests	indicated	that	the	continuous	
variable	 was	 not	 normally	 distributed.	 The	 Mann-Whitney	
U	 test	 was	 performed	 for	 the	 non-normally	 distributed	 vari-
ables,	which	were	represented	as	median	values.	The	t	test	for	 
independent	samples	was	performed	for	the	normally	distrib-
uted	 variables,	 which	were	 represented	 as	mean	 values.	 A	 P 
value	of	<	0.05	was	considered	statistically	significant.

■■  Results
A	 total	 of	 171	 type	 2	 diabetes	 patients	 (85	 intervention;	
86	 usual	 care)	 attending	 an	 outpatient	 diabetes	 clinic	 were	
recruited	 into	 the	 study.	During	 the	 study	period,	8	patients	
from	the	intervention	group	and	7	patients	from	the	usual	care	

group	dropped	out	from	the	study	(Figure	1).	Therefore,	a	total	
of	156	patients	(77	intervention;	79	usual	care)	completed	the	
6-month	study	period.	

Patients’ Characteristics at Baseline
The	 age,	 gender,	 duration	 of	 diabetes,	 marital	 status,	 educa-
tional	level,	and	monthly	income	attained	by	the	2	groups	are	
represented	in	Table	1.	Statistical	analyses	indicated	no	signifi-
cant	differences	between	the	2	groups	on	these	measures.

Biomedical Outcomes 
A1c (Primary Outcome Measure).	At	the	baseline	assessment,	
the	 A1c	 values	 were	 similar	 for	 the	 intervention	 and	 usual	
care	groups.	Intervention	patients	who	received	clinical	phar-
macy	services	 showed	a	mean	reduction	 in	A1c	of	0.8%	over	
6	months,	while	the	usual	care	group	had	a	mean	increase	of	
0.1%	in	A1c	compared	with	baseline	(P =	0.019;	Table	2).	The	
proportion	 of	 patients	 who	 achieved	 the	 ADA	 recommenda-
tion	of	A1c	less	than	7%1	was	significantly	higher	in	the	inter-
vention	 group	 (23.4%)	 compared	 with	 the	 usual	 care	 group	
(15.2%)	 at	 the	 6-month	 assessment	 (P =	0.031).	 Compared	
with	baseline	values,	the	intervention	patients	showed	a	mean	
reduction	of	2.3	mmol/L,	while	usual	care	patients	had	a	mean	
increase	of	0.9	mmol/L	 in	 fasting	blood	glucose	 (FBG)	at	 the	
6-month	assessment	(P =	0.014;	Table	2).	

Systolic and Diastolic Blood Pressure.	 Statistically	 signifi-
cant	differences	in	mean	reduction	of	both	systolic	(P =	0.035)	
and	diastolic	 (P =	0.026)	blood	pressure	were	 found	between	
the	2	groups	at	the	end	of	the	study	(Table	2).	The	proportion	
of	 patients	 who	 achieved	 target	 systolic	 and	 diastolic	 blood	
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TABLE 1 Baseline Characteristics of 
the Study Participants

Characteristics
Intervention  

(n = 85)
Usual Care  

n = (86)
P  

Value

Age	in	years,	mean	[SD] 	 63.4	[10.1] 	 65.3	 [9.2] 0.215a

Female	%	(n) 	 42.4	 (36) 	 44.2	 (38) 0.832b

Duration	of	diabetes	(years),	mean	[SD] 	 9.7	 [7.4] 	 10.1	 [7.7] 0.717a

Education	%	(n) 0.627b

University 	 24.7	 (21) 	 26.7	 (23)
Secondary/high	school 	 75.3	 (64) 	 73.3	 (63)

Marital	status	%	(n) 0.481b

Married 	 78.8	 (67) 	 74.4	 (64)
Single,	divorced,	or	separated 	 21.2	 (18) 	 25.6	 (22)

Monthly	income	%	(n) 0.092b

Less	than	500	JD 	 69.4	 (59) 	 60.5	 (52)
500-1,000	JD 	 21.2	 (18) 	 22.1	 (19)
More	than	1,000	JD 	 9.4	 (8) 	 17.4	 (15)

aP value from t test for independent samples.
bP value from Pearson chi-square test.
JD = Jordanian dinar (approximately $1.41 U.S.); SD = standard deviation. 

www.bmj.com/highwire/filestream/382276/field_highwire_article_pdf/0.pdf
http://care.diabetesjournals.org/content/23/7/943.full.pdf+html
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between	 the	 2	 groups.	 Pearson	 chi-square	 analysis	 revealed	
a	 significantly	 lower	 proportion	 of	 nonadherent	 patients	 in	
the	intervention	group	(28.6%)	compared	with	the	usual	care	
group	(64.6%)	at	the	6-month	assessment	(P =	0.003;	Table	3).

Summary of Diabetes Self-Care Activities Questionnaire. 
Except	for	the	foot	care	and	smoking	domains,	the	intervention	
group	 patients	 reported	 significantly	 better	 self-care	 activi-
ties,	including	diet	(P =	0.041),	exercise	(P =	0.025),	and	SMBG	
(P =	0.007),	compared	with	 the	usual	care	group	at	6	months	
follow-up	 (Table	 3).	 Each	 score	 included	 in	 the	 table	 is	 the	
mean	 value	 of	 the	 answer	 to	 the	 questions	 included	 in	 each	
domain	(e.g.,	the	diet	domain	score	was	calculated	as	the	sum	
of	scores	on	questions	about	diet,	divided	by	4	because	there	
were	4	questions	for	that	domain).	

■■  Discussion
Besides	being	the	first	study	to	assess	the	impact	of	a	clinical	
pharmacy	service	on	patients	with	type	2	diabetes	in	Jordan,	
this	 study	 intervention	 utilized	 the	 positive	 features	 of	 pub-
lished	 single-interventional	 approaches	 and	 combined	 them	
into	a	structured	diabetes	care	program.	Although	the	benefits	
of	 clinical	pharmacy	 services	 in	 the	present	 study	 cannot	be	
assessed	 in	 relation	 to	 the	 individual	 contributions	 of	 these	
intervention	 elements,	 they	 reflect	 strategies	 that	 have	 been	
used	successfully	in	other	contexts.22,37 

The	role	of	clinical	pharmacists	in	Jordan	has	been	expand-
ing	very	slowly	during	the	last	10	years	to	include	more	clini-
cally	 oriented	 responsibilities.	 The	 slow	 progression	 of	 phar-
maceutical	care	in	Jordan	may	be	attributed	to	several	barriers	
to	this	concept;	examples	of	these	barriers	include	physicians’	
negative	 attitudes	 toward	 expanding	 the	 pharmacist’s	 role	 in	

pressure	values	(<	130/80	mm	Hg)31,35	was	significantly	higher	
in	 the	 intervention	 group	 (80.5%)	 compared	with	 the	 usual	
care	 group	 (46.8%)	 at	 the	 6-month	 assessment	 (P =	0.012;	
Table	3).	

Lipid Values.	 Compared	 with	 baseline	 values,	 the	 interven-
tion	 patients	 showed	 a	 mean	 reduction	 of	 0.7,	 0.6,	 and	 0.5	
mmol/L	 in	 total	 cholesterol,	 LDL-C,	 and	 triglycerides	 levels,	
respectively,	while	usual	 care	patients	had	 a	 constant	LDL-C	
and	 a	mean	 increase	 of	 0.1	mmol/L	 in	 total	 cholesterol	 and	
0.2	mmol/L	 in	 triglycerides	 levels	at	 the	6-month	assessment	
(P =	0.040,	 0.031,	 and	 0.17	 for	 total	 cholesterol,	 LDL-C,	 and	
triglycerides	 changes,	 respectively).	 Results	 indicated	 no	 sig-
nificant	improvement	in	HDL-C	levels	(intervention	vs.	usual	
care)	over	the	6-month	study	period	(P =	0.728).	Furthermore,	
a	 significantly	 greater	 proportion	 of	 intervention	 patients	
(53.2%)	than	usual	care	patients	(30.4%)	achieved	the	LDL-C	
target	(<	2.6	mmol/L)31,36	at	the	6-month	assessment	(P =	0.018;	
Table	3).	

Body Mass Index.	Although	intervention	patients	illustrated	a	
reduction	in	BMI	while	usual	care	patients	showed	an	increase	
in	BMI	values	over	 the	6-month	study	period,	 this	difference	
(intervention	 vs.	 usual	 care)	 did	 not	 reach	 statistical	 signifi-
cance	(P =	0.189;	Table	2).	

Self-Reported Adherence with the Prescribed Medications. 
Except	 for	 the	 significant	 increase	 in	 statin	 prescriptions	 in	
the	 intervention	 group	 patients	 at	 the	 6-month	 assessment	
(P =	0.038),	results	indicated	no	significant	differences	between	
the	intervention	group	and	the	usual	care	group	in	the	usage	
of	key	medications	at	baseline	and	6-month	assessments	(Table	
3).	Furthermore,	the	Mann-Whitney	U	test	revealed	no	signifi-
cant	differences	in	the	total	number	of	prescribed	medications	
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TABLE 2 Key Biomarker Values at Baseline and 6 Months for Intervention Versus Usual Care

Outcome

Intervention (n=77) Usual Care (n=79)

P Value 
(Baseline)c

P Value 
(Change)dBaselinea Change at 6 Monthsb Baselinea Change at 6 Monthsb

%	A1c 	 8.5	 (6.9	to	10.3) 	 –0.8	 (–1.6	to	0.1) 	 8.4	 (6.6	to	10.2) 	 +	0.1	 (–0.4	to	0.7) 0.838 0.019
FBG	(mmol/L) 	 12.5	 (9.6	to	14.7) 	 –2.3	 (–5.7	to	1.1) 	 11.7	 (6.5	to	16.1) 	 +	0.9	 (–0.8	to	2.8) 0.324 0.014
Systolic	BP	(mm	Hg) 	 132	 (123	to	144) 	 –5.8	 (–8.2	to	–3.2) 	 134	 (125	to	144) 	 +	1.1	 (0.1	to	2.4) 0.611 0.035
Diastolic	BP	(mm	Hg) 	 85	 (74	to	96) 	 –7.1	 (–9.8	to	–4.2) 	 85	 (81	to	89) 	 +	1.8	 (–1.1	to	4.8) 0.962 0.026
Serum	cholesterol	(mmol/L)	 	 4.7	 (3.4	to	5.4) 	 –0.7	 (–1.7	to	0.3) 	 4.7	 (3.9	to	5.7) 	 +	0.1	 (–3.1	to	3.8) 0.748 0.040
LDL-C	(mmol/L) 	 2.1	 (0.9	to	3.0) 	 –0.6	 (–1.7	to	0.6) 	 2.2	 (1.0	to	3.2) 	 0.0	 (–0.4	to	0.4) 0.567 0.031
HDL-C	(mmol/L) 	 1.3	 (0.5	to	2.0) 	 –0.15	 (–2.0	to	1.8) 	 1.3	 (0.9	to	1.6) 	 0.0	 (–0.7	to	0.9) 0.893 0.728
Serum	triglycerides	(mmol/L) 	 1.9	 (0.4	to	3.1) 	 –0.5	 (–2.8	to	2.1) 	 2.0	 (0.8	to	3.3) 	 +	0.2	 (–0.7	to	1.1) 0.651 0.017
Body	mass	index	(kg	per	m2) 	 32.4	 (21.2	to	39.6) 	 –0.5	 (–1.9	to	2.0) 	 32.8	 (27.7	to	38.4) 	 +	0.4	 (–0.7	to	1.9) 0.794 0.189
aBaseline values are presented as median (IQR).
bChanges over 6 months are shown as the mean difference (95% confidence interval).
cP values from Mann-Whitney U test for the between-group comparisons of baseline values.
dP values from t test for independent samples for the between-group comparisons of baseline to follow-up change amounts.
A1c = glycosylated hemoglobin; BP = blood pressure; FBG = fasting blood glucose; HDL-C = high-density lipoprotein cholesterol; IQR = interquartile range;  
kg per m2 = kilograms per squared meter; LDL-C = low-density lipoprotein cholesterol; mm Hg = millimeters of mercury; mmol/L = millimoles per liter. 
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who	 received	 education	 on	 diabetes	management	 along	with	
adherence	 support	 showed	 significantly	 greater	 reduction	 in	
mean	A1c	compared	with	patients	who	did	not	receive	the	ser-
vice.23	In	an	RCT	conducted	in	patients	aged	18	years	or	older	
with	A1c	exceeding	9.0%,	Jameson	and	Baty	(2010)	found	that	
a	 pharmacist	 collaborative	 practice	 program	 led	 to	 a	 signifi-
cantly	higher	proportion	of	patients	in	the	intervention	group	
improving	their	A1c	values	by	at	least	1%	relative	to	the	control	
group	(67.3%	vs.	41.2%).29 

An	important	finding	in	the	present	study	was	that	signifi-
cantly	more	patients	in	the	intervention	group	(23.4%)	than	in	
the	control	group	(15.2%)	achieved	the	ADA	target	goal	for	A1c	
of	 less	 than	 7%	 at	 the	 6-month	 assessment.	 Corresponding	
data	from	the	RCT	by	Al	Mazroui	et	al.	(2009)	indicated	that	
45.4%	of	patients	in	the	intervention	group	and	30.3%	in	the	
control	group	achieved	the	ADA	target	at	a	12-month	follow-up	
assessment	(P	<	0.021).28 

Taken	 together	with	 the	 results	 of	 the	 present	 study,	 it	 is	
clear	that	pharmaceutical	care	can	result	in	significant	improve-
ments	in	glycemic	control	in	multiple	settings.	Epidemiological	
analysis	 (UKPDS)	 links	 a	 1%	 A1c	 reduction	 to	 an	 estimated	
14%	reduction	in	the	risk	of	myocardial	infarction	and	an	esti-
mated	12%	reduction	in	the	risk	of	stroke.11	The	intervention	
group	in	the	present	study	experienced	a	0.8%	mean	reduction	
in	A1c.	

The	improvements	in	A1c	in	the	present	study	may	be	due	
to	the	integrated	clinical	pharmacist	 intervention	with	regard	

the	patient	care	process38	and	the	lack	of	effective	pharmaceuti-
cal	care	training.39	With	all	of	the	existing	barriers,	our	study	
demonstrated	the	importance	of	the	clinical	pharmacist’s	role	
in	improving	clinical	outcomes	in	patients	with	type	2	diabetes	
in	Jordan.

A	 clinical	 pharmacist	 intervention	 that	 consisted	 of	 
optimizing	pharmacotherapy,	individualized	self-management	
education,	adherence	support,	and	regular	telephone	follow-up	
resulted	 in	 significant	 improvement	 in	A1c,	 the	primary	out-
come	measure	in	this	study.	

A	community-based	RCT	by	Clifford	et	al.	 (2005)	with	an	
intervention	strategy	similar	to	that	used	in	the	present	study	
(i.e.,	individualized	education	on	a	patient-specific	medication	
profile	 along	 with	 regular	 telephone	 follow-up)	 for	 patients	
with	 type	 2	 diabetes	 indicated	 that	 A1c	was	 decreased	 by	 a	
mean	 of	 0.5%	 in	 the	 intervention	 group,	 whereas	 there	 was	
no	 change	 in	 the	 control	 group	 over	 a	 12-month	 follow-up	
period.22	An	RCT	by	Choe	et	 al.	 (2005)	 reported	a	 reduction	
in	 mean	 A1c	 values	 from	 10.1%	 to	 8.0%	 in	 41	 intervention	
patients	 with	 type	 2	 diabetes	 who	 received	 a	 clinical	 phar-
macy	intervention	similar	to	the	one	used	in	the	present	study	
(i.e.,	 modification	 of	 pharmacotherapy	 and	 self-management	
diabetes	education	along	with	telephone	follow-up)	compared	
with	39	control	group	patients	who	showed	a	reduction	in	A1c	
values	from	10.2%	to	9.3%	(P	value	for	between-group	differ-
ence	in	change	amount	=	0.03).24	Krass	et	al.	(2007)	found	in	a	
pharmacy-randomized	RCT	that	patients	with	type	2	diabetes	
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TABLE 3 Baseline and Follow-Up Assessments of Study Outcomes for Intervention Versus Usual Care

Outcome

Baseline

P Valuea

6 Months Follow-up

P Valuea
Intervention  

n = 85
Usual Care  

n = 86
Intervention  

n = 77
Usual Care  

n = 79

Number	of	medicationsb 	 8	 (7-9) 	 8	 (7-10) 0.615 	 7	 (6-8) 	 8	 (6-10) 0.375

Number	of	antidiabetic	medicationsb 	 2	 (1-3) 	 2	 (1-3) 0.591 	 2	 (1-4) 	 2	 (1-3) 0.213
Patients	on	insulin	therapyc 	 65.9%	 (56) 	 69.8%	 (60) 0.475 	 79.2%	 (61) 	 78.5%	 (62) 0.881
Patients	taking	antihypertensive	therapyc 	 82.4%	 (70) 	 82.6%	 (69) 0.814 	 89.6%	 (69) 	 87.3%	 (69) 0.782
Patients	taking	statin	therapyc 	 62.4%	 (53) 	 64.0%	 (55) 0.364 	 81.8%	 (63) 	 67.1%	 (53) 0.038
Patients	who	achieved	target	A1c	<	7%c 0.0 0.0 1.0 23.4% 15.2% 0.031
Patients	who	achieved	target	BP	<	130/80	mm	Hgc 	 45.9%	 (39) 	 48.8%	 (42) 0.743 	 80.5%	 (62) 	 46.8%	 (37)  0.012
Patients	who	achieved	LDL-C	target	<	2.6	mmol/Lc 	 29.4%	 (25) 	 27.9%	 (24) 0.562 	 54.5%	 (42) 	 30.4%	 (24) 0.018
Patients	who	self-reported	medication	nonadherencec 	 74.1%	 (63) 	 70.9%	 (61) 0.724 	 28.6%	 (22) 	 64.6%	 (51) 	0.003
Domains	of	the	SDSCA	questionnaire
Total	diet	scoreb 	 4.2	 (1.8-6.4) 	 4.0	 (3.1-5.0) 0.682 	 4.7	 (2.5-7.1) 	 3.8	 (2.8-4.8) 0.041
Physical	activity	scoreb 	 2.3	 (1.1-4.1) 	 2.5	 (0.5-4.7) 0.725 	 3.7	 (3.0-4.5) 	 2.7	 (0.9-3.9) 0.025
SMBG	scoreb 	 4.5	 (3.6-5.4) 	 4.8	 (3.6-5.2) 0.647 	 5.3	 (2.2-7.6) 	 4.0	 (0.5-7.9) 0.007
Foot	care	scoreb 	 3.0	 (2.2-4.0) 	 3.0	 (2.0-4.0) 0.916 	 3.5	 (1.8-5.5) 	 3.0	 (1.0-5.2) 0.172
Current	smokers	 	 54.1%	 (46) 	 45.3%	 (39) 0.162 	 53.2%	 (41) 	 46.8%	 (37) 0.331

aP values from Pearson chi-square test for categorical variables and Mann-Whitney U test for continuous variables.
bValues expressed as median (interquartile range).
cValues expressed as % (n).
A1c = glycosylated hemoglobin; BP = blood pressure; LDL-C = low-density lipoprotein cholesterol; mm Hg = millimeters of mercury; mmol/L = millimoles per liter;  
SDSCA = Summary of Diabetes Self-Care Activities; SMBG = self-monitoring of blood glucose. 
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to	 optimizing	 the	 prescribed	 pharmacotherapy,	 providing	 
individualized	education	on	various	self-care	activities,	improv-
ing	adherence	to	prescribed	medication,	and	regular	telephone	
follow-up.	

The	 present	 study	 indicated	 significant	 improvement	 in	
FBG	 values	 in	 patients	 who	 received	 pharmaceutical	 care	
when	 compared	 with	 usual	 care	 patients	 over	 the	 6-month	
study	period.	This	finding	is	consistent	with	findings	from	Al	
Mazroui	et	al.28	who	reported	a	significant	decrease	in	FBG	in	
patients	who	received	pharmaceutical	care	intervention	at	the	
end	of	a	12-month	follow-up	period.	The	Fremantle	Diabetes	
Study	(FDS)	also	showed	a	greater	reduction	in	FBG	in	inter-
vention	patients	than	in	control	patients	over	a	12-month	study	
period.22 

Consistent	with	 earlier	 studies,	 the	 clinical	 pharmacy	 ser-
vice	 in	 the	 present	 study	 yielded	 significant	 improvement	 in	
both	systolic	and	diastolic	blood	pressure.22,28,40	Improvement	
in	blood	pressure	was	also	demonstrated	by	 the	 significantly	
higher	proportion	of	intervention	patients	who	achieved	target	
systolic	and	diastolic	blood	pressure	values	(<	130/80	mm	Hg)	
compared	with	the	control	group	at	the	end	of	the	study.	Since	
patients	in	both	groups	were	prescribed	similar	antihyperten-
sive	medications,	 this	 finding	may	 be	 due	 to	 comprehensive	
education	 of	 patients	 and	 the	 associated	 improvements	 in	
lifestyle	behaviors	and	medication	adherence	observed	 in	 the	
intervention	 group.	 Epidemiological	 studies	 suggest	 that	 the	
risk	 of	 cardiovascular	 events	 increases	 by	 20%	 with	 every	 
10	mm	Hg	increase	in	systolic	blood	pressure.41	Although	the	
decline	in	systolic	blood	pressure	in	the	intervention	patients	
in	the	present	study	was	less	than	10	mm	Hg,	it	may	still	have	
a	positive	impact	on	cardiovascular	risk.22,42

The	present	 study	 found	 significant	 between-group	differ-
ences	 in	 measures	 of	 lipid	 control	 and	 in	 the	 proportion	 of	
patients	 who	 achieved	 target	 LDL-C	 values	 (<	2.6	 mmol/L).	
Consistent	with	findings	from	the	current	study,	earlier	stud-
ies	 found	 that	 a	 pharmacist-based	 management	 program	 for	
patients	 with	 type	 2	 diabetes	 was	 associated	 with	 signifi-
cant	 improvements	 in	 serum	 triglycerides,28,43-46	 total	 choles-
terol,25,28	 and	 LDL-C	 levels.24,27,28,47	 Analysis	 of	 UKPDS	 data	
by	Turner	et	al.	(1998)	indicated	that	the	risk	of	either	angina	
pectoris	 or	myocardial	 infarction	 increases	 by	 1.57	 for	 every	 
1	mmol/L	 increase	 in	LDL-C	 level,	 and	patients	with	LDL-C	
levels	 higher	 than	 3.9	 mmol/L	 were	 2.3	 times	 as	 likely	 to	
develop	coronary	artery	disease	than	those	with	LDL-C	levels	
less	than	3	mmol/L.48 

The	 significant	 improvement	 in	 LDL-C,	 triglycerides,	 and	
total	 serum	 cholesterol	 levels	 observed	 in	 the	 present	 study	
could	be	due	to	the	clinical	pharmacist	input	and	the	signifi-
cant	increase	in	the	number	of	intervention	patients	who	were	
prescribed	 statin	 therapy	 when	 compared	 with	 the	 control	
group	 patients	 at	 the	 6-month	 assessment.	 The	 improved	

adherence	 to	 medication	 and	 lifestyle	 advice	 may	 have	 con-
tributed	to	 improving	the	lipid	profile.	The	present	study	did	
not	 find	 significant	 improvement	 in	 HDL-C	 levels	 or	 BMI.	
However,	only	1	study	of	which	we	are	aware	demonstrated	a	
favorable	increase	in	HDL-C,	and	1	study	showed	a	significant	
reduction	in	BMI	levels	as	a	result	of	pharmacist-provided	dia-
betes	management.22,43

Although	medication	adherence	was	assessed	by	an	instru-
ment	that	has	not	been	validated	for	use	in	our	setting,	espe-
cially	 in	 the	 format	 that	 uses	 fewer	 items	 (e.g.,	 the	 4-item	
instead	 of	 8-item	 version	 of	 the	 Morisky	 scale),	 this	 instru-
ment	 has	 been	 validated	 and	 was	 found	 to	 be	 reliable	 and	
widely	used	 in	a	variety	of	medication	adherence	 studies.49-53	

Furthermore,	 Kripilani	 et	 al.	 (2009)	 used	 the	Morisky	 Scale	
as	 a	 “gold	 standard”	 against	 which	 to	 test	 a	 new	 adherence	
measurement	instrument.54	Research	has	indicated	that	adher-
ence	to	medication	in	type	2	diabetes	is	poor	and	is	considered	
as	one	of	the	main	barriers	to	the	benefit	of	optimal	diabetes	
care	 and	 a	 major	 cause	 of	 unnecessary	 hospitalization.55,56 
Consistent	with	findings	from	earlier	research,28	patients	who	
received	 the	 clinical	 pharmacy	 service	 in	 the	 present	 study	
demonstrated	 significantly	 better	 self-reported	 medication	
adherence	compared	with	the	control	group	patients.

The	significant	 improvement	 in	dietary	habits	 in	 interven-
tion	patients	at	the	end	of	the	present	study	is	consistent	with	
findings	from	earlier	research.	Doucette	et	al.	(2009)	reported	
in	 an	 RCT	 that	 pharmacists	 were	 effective	 at	 increasing	 the	
number	 of	 days	 per	 week	 that	 patients	 spent	 engaging	 in	
healthy	 diet	 and	 diabetes	 self-care	 activities.57	 On	 the	 other	
hand,	patients	who	received	 the	clinical	pharmacy	service	 in	
the	present	study	had	significantly	better	self-reported	physical	
activity	 than	did	patients	 in	usual	care.	Evidence	of	 the	ben-
eficial	 effects	of	exercise	on	blood	glucose	control	 in	patients	
with	type	2	diabetes	exists	in	the	literature.58,59	The	significant	
improvement	in	dietary	and	physical	activity	behaviors	seen	in	
the	intervention	patients	in	this	study	is	likely	due	to	the	robust	
content	of	the	educational	material	that	determined	types	and	
proportions	 of	 healthy	 diet	 and	 encouraged	 the	 patients	 to	
perform	regular,	individualized	physical	activity.	The	reported	
significant	improvement	in	SMBG	in	the	intervention	patients	
was	not	surprising	and	could	be	attributed	to	the	provision	by	
the	clinical	pharmacist	of	high-quality	 information	about	 the	
blood	glucose	values	indicative	of	hyperglycemia	and	hypogly-
cemia	and	about	how	to	respond	appropriately	to	these	results.	
Foot	 care	was	 not	 significantly	 improved	 in	 the	 intervention	
patients	at	the	end	of	the	study.	Similar	findings	were	reported	
by	Sadur	et	al.	 (1999).60	Therefore,	 foot	care	 is	an	area	where	
considerable	scope	for	 further	 improvements	 is	required.	The	
present	 study	 also	 did	 not	 show	 significant	 improvement	 in	
smoking	 behavior;	 this	may	 be	 a	 result	 of	 the	minimal	 ces-
sation	counseling	offered	by	our	 intervention	and	 the	 lack	of	
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focus	 on	 this	 area.	 Therefore,	 more	 intensive	 smoking	 inter-
vention	that	utilizes	the	transtheoretical	model	of	change	and	
assesses	patient	readiness	to	stop	smoking	may	lead	to	better	
results	in	smoking	cessation	behavior.	

Limitations
First,	 this	 study	 used	 a	 patient-reported	measure	 of	medical	
adherence,	and	the	results	may	be	affected	by	social	desirabil-
ity	and	recall	bias.	Second,	although	the	study	outcomes	were	
statistically	more	favorable	in	the	intervention	group	compared	
with	usual	care,	the	study	was	underpowered	because	the	trial	
enrolled	a	small	number	of	patients	due	to	limited	availability	
of	 a	 single	 investigator.	 Third,	 our	 study	 assessed	 outcomes	
after	only	6	months,	and	longer	follow-up	is	necessary	to	deter-
mine	if	the	short-term	outcomes	are	sustained	from	the	clinical	
pharmacist	interventions	in	this	hospital-based	diabetes	clinic.	
Fourth,	this	study	assessed	only	intermediate	clinical	outcomes	
and	 did	 not	 examine	 either	 humanistic-service	 outcomes	 or	
program	costs	for	the	clinical	pharmacy	interventions.	

■■  Conclusions
The	 present	 study	 found	 that,	 compared	 with	 usual	 care,	 a	
clinical	 pharmacy	 service	 for	 patients	 with	 type	 2	 diabetes	
may	 improve	 biomarker	 values,	 including	 A1c,	 blood	 pres-
sure,	and	lipid	profile,	in	addition	to	self-reported	medication	
adherence	and	self-care	activities.	Future	research	with	a	larger	
sample	size,	conducted	over	a	period	of	follow-up	longer	than	
6	months,	is	needed	to	confirm	the	effects	of	this	clinical	phar-
macy	service	and	to	identify	the	most	effective	elements	of	the	
service	model.	
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