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•	Metabolic syndrome is a secondary target of risk reduction in 
patients with coronary heart disease after the primary targets of 
low-density lipoprotein cholesterol and blood pressure (BP). In 
addition, metabolic syndrome predicts the development of type 2 
diabetes mellitus and cardiovascular disease (CVD).

•	Clinical pharmacist interventions have been studied for several 
chronic diseases, such as hypertension, diabetes, and dyslipi-
demia. A randomized controlled trial by Carter et al. (2009), con-
ducted in a sample of patients with uncontrolled hypertension 
treated in community medical practices, found BP control rates 
of 63.9% in patients receiving collaborative pharmacist-physician 
care versus 29.9% in a control group receiving usual care. In a 
pooled analysis of 2 randomized controlled trials conducted in 
outpatients with CVD, Murray et al. (2009) found that the risk 
of adverse drug events and medication errors was reduced by 
approximately 34% in patients who received monitoring and 
instruction from pharmacists compared with those receiving 
routine dispensing alone. 

•	The role of pharmacists in managing metabolic syndrome has 
not been evaluated extensively. Two cross-sectional studies have 
studied the benefits of pharmacist care on metabolic syndrome 
screening in community pharmacy patrons and in patients 
receiving antipsychotics in an outpatient psychiatry clinic.

What is already known about this subject
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ABSTRACT

BACKGROUND: The prevalence of metabolic syndrome is increasing world-
wide, and patients with metabolic syndrome have increased risk of devel-
oping cardiovascular disease and type 2 diabetes. Although specific criteria 
vary, the National Cholesterol Education Program Adult Treatment Panel III 
(NCEP/ATP III) criteria (2002) defined metabolic syndrome as the presence 
of 3 or more of the following 5 components: waist circumference more than 
102 centimeters (cm) for men or more than 88 cm for women; triglycerides 
150 milligrams per deciliter (mg per dL) or more; high-density lipoprotein 
cholesterol (HDL-C) less than 40 mg per dL for men or less than 50 mg per 
dL for women; blood pressure (BP) 130/85 millimeters mercury (mm Hg) or 
more; and fasting blood glucose 110 mg per dL or more.

OBJECTIVE: To evaluate the effect of a pharmacist-physician collaborative 
practice compared with usual care in the management of patients with 
metabolic syndrome as defined by the NCEP/ATP III criteria. 

METHODS: A prospective, randomized controlled trial conducted in family 
medicine outpatient clinics in Jordan enrolled 199 patients who met the 
NCEP/ATP III criteria for metabolic syndrome during an enrollment period 
from March 15, 2009, through May 10, 2009. Patients were randomized into 
2 groups, with 110 in the intervention group (pharmacist-physician collab-
orative practice) and 89 in usual care (physician only). The patients in the 
intervention group were provided with pharmacist recommendations and 
pharmaceutical care counseling. Outcome measures included metabolic 
syndrome status (binomial) and changes in mean values for each metabolic 
syndrome component (waist circumference, triglycerides, HDL-C, fasting 
blood glucose, and systolic and diastolic BP) and for body weight. A 2 × 2 
contingency table with a Pearson chi-square test was used to assess by-
group differences in metabolic syndrome status after 6 months of follow-
up. In difference-in-difference analyses, t-tests (Mann-Whitney U tests 
when appropriate) were used to assess by-group differences in changes in 
the individual metabolic syndrome components and body weight.

RESULTS: From baseline to follow-up, 39.1% (n = 43) of intervention group 
patients versus 24.7% (n = 22) of usual care patients were successfully 
shifted from a status of metabolic syndrome to no metabolic syndrome 
(P = 0.032). Three of 7 outcome measures were improved more in the inter-
vention group compared with the usual care group. Mean (SD) triglyceride 
(mg per dL) declined by 30.9 (54.4) from 189.3 (79.6) to 158.4 (77.3) in 
the intervention group and by 14.5 (50.7) from 202.5 (88.0) to 188.5 (89.0) 
in the usual care group (P = 0.029). For the intervention and usual care 
groups, mean baseline systolic BPs were 134.7 (16.2) mm Hg and 134.6 
(12.2) mm Hg, respectively, declining after 6 months follow-up by 12.1 
(20.1) mm Hg in the intervention group versus 6.9 (14.6) mm Hg in the 
usual care group (P = 0.018). Mean baseline diastolic BPs were 83.6 (10.7) 
mm Hg and 83.6 (7.9) mm Hg, respectively, declining by 7.2 (12.6) mm Hg 
in the intervention group versus 4.9 (8.1) mm Hg in the usual care group 
(P = 0.049).

CONCLUSIONS: Compared with usual care provided by physicians only, 
pharmacist involvement in the clinical management of patients with meta-
bolic syndrome increased the proportion of patients who no longer met 

RESEARCH

criteria for the syndrome after 6 months follow-up and improved control of 
BP and triglycerides.
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•	The current study is the first randomized controlled trial to evalu-
ate physician-pharmacist collaborative practice in clinical man-
agement of metabolic syndrome by combining lifestyle changes 
and drug therapy. 

•	Compared with usual physician care, pharmacist-physician col-
laboration resulted in greater improvements in metabolic syn-
drome status: 39.1% in the intervention group versus 24.7% in 
usual care (P = 0.032).

•	Pharmacist-physician collaboration resulted in improvements in 
BP and triglycerides but did not have a significant effect on body 
weight, waist circumference, high-density lipoprotein choles-
terol, or fasting blood sugar.

What this study adds
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reduction is achieved.2 It is well established that metabolic 
syndrome predicts the development of type 2 diabetes mellitus 
and cardiovascular disease (CVD).13-16 Although each individ-
ual component of the metabolic syndrome increases the risk of 
CVD, this risk is even more pronounced when the components 
are combined in metabolic syndrome. Additionally, increases 
in the number of metabolic syndrome components presented 
by a patient are associated with a higher cardiovascular mortal-
ity rate.13-16

The role of clinical pharmacists in improving treatment 
outcomes; achieving therapeutic goals; lowering adverse reac-
tions or undesirable effects; and reducing medication costs 
in many chronic medical conditions, such as hypertension, 
diabetes mellitus, heart failure, and dyslipidemia, has been 
demonstrated by many studies using different designs.17-22 
However, studies of the pharmacist’s role in the management of 
metabolic syndrome have been limited to screening for meta-
bolic syndrome in community pharmacy patrons without CHD 
and in patients receiving antipsychotics.23,24 In the present 
study, a pharmaceutical care program was developed, allow-
ing 1 clinical pharmacist to work at a physician’s practice site 
to assess and manage the components of metabolic syndrome. 
The pharmaceutical care program included interventions and 
patient counseling to address medication, diet, and physical 
activity. The aim of the present study was to describe the clini-
cal benefits of a physician-clinical pharmacist collaboration 
in achieving better glycemic control and better lipid and BP 
measurements in patients with metabolic syndrome as defined 
by NCEP/ATP III guidelines.

■■  Methods
Patient Enrollment
This randomized controlled clinical trial was conducted over 9 
months in 6 family medicine clinics involving 13 physicians at 
Jordan University Hospital (JUH), a major teaching hospital in 
Amman, Jordan. Family medicine clinics at JUH serve approxi-
mately 100 patients daily. Of those, approximately one-third 
are followed up on a monthly basis for management of hyper-
tension, diabetes, dyslipidemia, and other chronic diseases. 

This study was approved by the Institutional Review Board 
(IRB) at JUH. Study enrollment took place during an 8-week 
time period from March 15, 2009, through May 10, 2009. 
The pharmacist reviewed paper medical records prior to each 
visit to identify patients with suspected metabolic syndrome. 
Patients were asked to participate in the study if they met the 
NCEP/ATP III criteria for the diagnosis of metabolic syndrome 
at the time of enrollment.2 Patients with any of the following 
conditions documented in the medical record were excluded: 
pregnancy, renal or hepatic diseases, and dementia or cognitive 
impairment. Patients who were unable to provide informed 
written consent were also excluded. Written informed consent 

Many patients have a constellation of lifestyle risk fac-
tors that constitute a condition known as metabolic 
syndrome, also called insulin resistance or syndrome 

X.1-3 Various definitions for metabolic syndrome have been 
proposed. The World Health Organization (WHO) first defined 
metabolic syndrome in 1998 based on impaired glucose toler-
ance, diabetes, or insulin resistance combined with 2 or more 
of the following: obesity, dyslipidemia, hypertension, and 
microalbuminuria.3 In 1999, the European Group for the Study 
of Insulin Resistance (EGIR) proposed several modifications to 
the WHO definition, including deletion of microalbuminuria 
as a criterion,4 and the National Cholesterol Education Program 
(NCEP) Adult Treatment Panel III (ATP III) revised the defini-
tion in 2002. A definition closely based on that of the NCEP/
ATP III was adopted by the American Heart Association (AHA) 
and the National Heart Lung and Blood Institute (NHLBI) in 
2005.5 In 2005, the International Diabetes Foundation (IDF) 
published new criteria for metabolic syndrome in an attempt to 
reduce “confusion” caused by “contrasting views on pathogenic 
mechanisms and the need for clinical usefulness”; however, 
that definition relied in part on ethnicity-specific waist circum-
ference criteria for obesity.6 

The present study adopted the NCEP/ATP III (2002) defini-
tion of metabolic syndrome because it (a) incorporates the key 
features of hyperglycemia/insulin resistance, visceral obesity, 
atherogenic dyslipidemia, and hypertension and (b) uses 
measurements and laboratory results that are readily avail-
able to physicians or other health providers. NCEP/ATP III 
defined metabolic syndrome as the presence of 3 or more of 
the following 5 components: waist circumference more than 
102 centimeters (cm) for men or more than 88 cm for women; 
triglycerides 150 milligrams per deciliter (mg per dL) or more; 
high-density lipoprotein cholesterol (HDL-C) less than 40 mg 
per dL for men or less than 50 mg per dL for women; blood 
pressure (BP) 130/85 millimeters mercury (mm Hg) or more; 
and fasting blood glucose 110 mg per dL or more.2 The NCEP/
ATP III definition differs slightly from that of the AHA/NHLBI, 
in which the fasting blood glucose criterion is 100 mg per dL 
or more.5

The National Health and Nutrition Examination Survey 
(NHANES) 2003-2006 found that approximately one-third of 
adults in the United States met the NCEP/ATP III diagnostic 
criteria for metabolic syndrome. The prevalence increased with 
age and body mass index (BMI), and varied by race or ethnic-
ity and gender.7 In a study from Jordan (2005), the prevalence 
of metabolic syndrome was 36.3% overall, 28.7% among men 
and 40.9% among women, and increased significantly with age 
in both men and women.8 Similar prevalences were found in 
other countries in the Middle East.9-12

Metabolic syndrome is recognized as a secondary target of 
coronary heart disease (CHD) risk reduction therapy after the 
primary target of low-density lipoprotein cholesterol (LDL-C) 
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was obtained from all study participants in both study arms. 
During the process of obtaining patient consent, the patients 
were informed that they would be assigned to either the  
intervention group (physician-pharmacist collaborative prac-
tice) or control (usual care) group (physician-only team). At 
the time of recruitment, patients were randomized into the 
intervention arm (n = 112) and the control arm (n = 90) using a 
coin-toss method. 

Patients remained in the same randomized study arm 
throughout the duration of the study period. Both study groups 
were followed for 6 months by the same physician team, which 
consisted of 2 fellows (post-residency specialists), 6 fourth-year 
residents, 3 third-year residents, 3 second-year residents, and 
1 consultant (at least 2 years in residency subspecialty). The 
pharmacist team consisted of a master’s degree pharmacy stu-
dent (Hammad) and a faculty pharmacist (Albsoul-Younes).

Data Collection
All patients who agreed to take part in the study were inter-
viewed to collect demographics and clinical values for fasting 
blood glucose, total cholesterol, triglycerides, HDL-C, and 
LDL-C. All laboratory measurements were performed in the 
laboratory of the teaching hospital. Tests were reported as 
baseline values if they were performed within the last 3 months 
prior to or on the date of study enrollment (i.e., no baseline val-
ues were used that were older than 3 months prior to the date 
of enrollment). Follow-up testing was performed during the 
course of the study to assess clinical progress. The last follow-
up measurements were collected from both study arms at the 
sixth scheduled visit and compared with baseline values. The 
data collection period extended for 9 months (March through 
November 2009) to ensure at least 6 months of data for all 
enrolled patients.

Data on age, gender, weight, height, BMI, abdominal cir-
cumference, family history of cardiovascular disease and dia-
betes mellitus, smoking, alcohol consumption, dietary habits, 
and physical activity were also collected. Physical activity was 
defined as regular practice of any type of activity 3 to 4 times 
per week for duration of 30 minutes or more, such as brisk 
walking, jogging, cycling, or swimming.4 A current smoker was 
defined as one who smoked 1 or more cigarettes per day. Waist 
circumference was measured using a steel measuring tape, 
with the measurement made halfway between the lower border 
of the rib and the iliac crest in a horizontal plane. Two indepen-
dent measurements of waist circumference to the nearest 0.5 
cm were recorded at the time of enrollment, 1 by a pharmacist 
and the other by a physician; the mean of the 2 measurements 
was recorded and reported as the baseline value.

BP levels were measured monthly by assistant nurses 
who were blinded to the patient’s study arm assignment and 
recorded the BP measures in the patients’ medical records. 
Patients were instructed to abstain from smoking or caffeine 

consumption within 30 minutes of the measurement. BP mea-
surements were taken in the right arm with a standard mercury 
sphygmomanometer after the patient had been seated quietly 
for at least 5 minutes.

Description of the Intervention Versus Usual Care
Prior to randomization, the pharmacist initially interviewed 
patients in both study groups to collect information about 
medications, medical conditions, and lifestyle (e.g., diet, smok-
ing). At each monthly visit, patients in the intervention group 
met with a clinical pharmacist for 30 minutes before seeing the 
physician. In the intervention group, metabolic components 
were assessed and managed collaboratively by focused care 
plans designed by the clinical pharmacist and approved by 
the physician. Pharmacists provided medication counseling, 
answered questions asked by patients or physicians, encour-
aged compliance, offered instructions on self-monitoring BP, 
and advised patients on healthy lifestyle choices (e.g., tobacco 
cessation and adhering to a healthy diet). Educational materi-
als were also distributed to patients in the intervention group, 
including brochures on metabolic syndrome, increased risk of 
cardiovascular disease, and type 2 diabetes mellitus. Pamphlets 
were provided to patients with information on the recom-
mended dietary approaches to stop hypertension (DASH),25,26 
dyslipidemia, and diabetes mellitus, which were translated 
into Arabic and tailored to the food habits and recipes of the 
Jordanian community. Patients in the intervention group were 
counseled on the components of metabolic syndrome, includ-
ing cut-off points and goals. An emphasis was put on optimiz-
ing adherence to pharmacological and nonpharmacological 
therapy to reduce the risk for cardiovascular and renal disease 
and to prevent the development of type 2 diabetes mellitus and 
the risks associated with individual components of metabolic 
syndrome. 

The pharmacist emphasized lifestyle changes, particularly 
weight loss and physical activity, as a first-line therapy for at 
least 3 months. Patients were started on drug therapy as recom-
mended by clinical guidelines.2 The pharmacists’ interventions 
and proposed patient care plans were discussed with the physi-
cians, who specified whether to accept or reject them as part of 
each patient’s individualized treatment plan. 

In the control group, patients received usual care provided 
by physician teams. For the usual care group, the clinical phar-
macist did not provide any recommendations and did not offer 
educational materials or counseling.

For patients in both study arms, Framingham scores were 
calculated, and 10-year CHD risk was determined.3 Based on 
the CHD risk category, therapeutic choices (low-dose aspirin, 
therapeutic life changes, lipid-lowering therapy) were recom-
mended by the pharmacist to the treating physician in the 
intervention arm only.

A Randomized Controlled Trial to Assess Pharmacist-Physician Collaborative Practice  
in the Management of Metabolic Syndrome in a University Medical Clinic in Jordan
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Patient Follow-Up 
Patients in both study arms provided valid phone numbers, 
which the clinical pharmacist used to call patients and set up 
appointments during their regular, monthly follow-up visits to 
the clinic. The pharmacist contacted patients 1 week and 1 day 
prior to each upcoming appointment to remind and confirm 
the scheduled visit.

Outcome Measurements
The primary outcomes measured the improvement in meta-
bolic syndrome status over the course of the study period and 
absolute mean improvement in individual metabolic syndrome 
components. At baseline and follow-up, metabolic syndrome 
status was assessed according to the NCEP/ATP III defini-
tion (at least 3 of 5 components: abdominal obesity measured 
by waist circumference, elevated triglycerides, low HDL-C, 
elevated BP, elevated fasting blood glucose). Patients with 2 or 
fewer components at the 6-month follow-up were defined as 

improved (i.e., change from metabolic syndrome to no meta-
bolic syndrome). The intervention pharmacist reviewed the 
medical records to transfer baseline and 6-month values for 
each patient into a data collection form. In addition to the 5 
metabolic syndrome components, body weight was assessed as 
an outcome measure. 

Data Management and Analysis 
Contingency tables with Pearson chi-square tests and t-tests 
were used to evaluate the baseline differences between the 
arms at the beginning of the study. To make a by-group 
comparison of the percentage of patients whose metabolic 
status improved during the study, a 2 × 2 contingency table 
(metabolic syndrome vs. no metabolic syndrome for interven-
tion vs. control at 6-month follow-up) with statistical testing 
by the Pearson chi-square test was used. To make by-group 
comparisons of the changes (improvements) in the individual 
metabolic syndrome components and body weight from  

A Randomized Controlled Trial to Assess Pharmacist-Physician Collaborative Practice  
in the Management of Metabolic Syndrome in a University Medical Clinic in Jordan

FIGURE 1 Patient Selection Flowchart

Assessed for eligibility
820 patients visited the family medicine clinic during the enrollment 

period and met NCEP/ATP III criteriaa for metabolic syndrome.

618 patients excluded: 
  • 611 patients did not meet inclusion criteriab 
  • 7 patients declined to participate:
       4 patients for personal reasons 
       1 patient for traveling plan
       2 patients for other reasons

Randomized to intervention arm
112 patients

Physician-pharmacist collaboration

Randomized to control arm
90 patients

Usual care (physician only)

Dropouts:
2 patients were lost to follow-up 
due to invalid contact numbers

Outcomes Measured
110 patients were followed for 6 monthly visits

Dropouts:
1 patient was lost to follow 
up due to traveling

Outcomes Measured
89 patients were followed for 6 monthly visits

aNCEP/ATP III criterion for metabolic syndrome: at least 3 of the following 5 criteria:
   1. Abdominal circumference more than 102 centimeters for males or more than 88 centimeters for females.
   2. HDL-C less than 40 mg per dL for males or less than 50 mg per dL for females.
   3. Triglycerides 150 mg per dL or more.
   4. Blood pressure 130/85 mm Hg or more, or receiving hypertension treatment.
   5. Fasting blood glucose 110 mg per dL or more.
b611 patients were excluded for the following reasons: pregnancy, renal or hepatic disease, and dementia or cognitive impairment.
HDL-C = high-density lipoprotein cholesterol; mg per dL = milligrams per deciliter; mm Hg = millimeters mercury; NCEP/ATP = National Cholesterol Education Program/
Adult Treatment Panel.
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baseline to 6-month follow-up, a difference-in-difference anal-
ysis, which is a commonly used analytic technique for designs 
with pre-intervention versus post-intervention measures and 
a control or comparison group, was used.27,28 First, baseline 
values were subtracted from 6-month follow-up values to cal-
culate change amounts. Then, the statistical significance levels 
of by-group differences in the change amounts were calculated 
using Student’s t-tests for variables with normal distributions 
and Mann-Whitney U tests when normality and equality of 
variance assumptions were not met. 

Normality of mean reduction of systolic and diastolic BP, 
absolute changes in individual components of metabolic syn-
drome, and other clinical values or demographics were deter-
mined visually by probability plots, quantile-quantile plots, 
and Kolmogrov-Smirnov-Lilliefors tests. Equality of variances 
was tested using Levene’s test. All data were processed using 
SPSS version 16 (SPSS Inc., Chicago, IL) and an a priori alpha 
level of 0.05. 

■■  Results
Of the 202 patients who were initially recruited, 199 were ran-
domized into the intervention arm (n = 110) and usual care arm 

(n = 89; Figure 1). Baseline levels and different demographic 
characteristics for study samples are shown in Table 1. There 
were no significant between-group differences in baseline 
demographics or medical history measures.

A Randomized Controlled Trial to Assess Pharmacist-Physician Collaborative Practice  
in the Management of Metabolic Syndrome in a University Medical Clinic in Jordan

TABLE 1 Baseline Characteristics of Patients 
with Metabolic Syndrome

Patient Characteristics
Intervention  

n = 110
Usual Care 

n = 89
P 

Valuea

Age in years, mean [SD] 	 56.0	 [9.6] 	 57.4	 [11.5] 0.385
Demographic and clinical categories 	 n	 (%) 	 n	 (%)

Female 	 66	 (60.0) 	 57	 (64.0) 0.559
BMI categoryb 
    Overweight 
    Obese 
    Morbid obesity

 
	 68	 (61.8) 
	 38	 (34.5) 
	 4	 (3.6)

 
	 52	 (58.4) 
	 34	 (38.2) 
	 3	 (3.4)

0.695

Smoking status 
    Current smoker 
    Nonsmoker

 
	 46	 (41.8) 
	 64	 (58.2)

 
	 50	 (56.2) 
	 39	 (43.8)

0.232

Sedentary lifestyle: less than 30 min. 
of moderate exercise 4 times per week

	 106	 (96.4) 	 83	 (93.3) 0.476

Past medical historyc  
    Hypertension and diabetes 
    Diabetes 
    Dyslipidemia and diabetes 
    Hypertension, diabetes, and  
      dyslipidemia 
    Hypothyroidism and diabetes 
    Dyslipidemia

 
	 39	 (35.5) 
	 23	 (20.9) 
	 12	 (10.9) 
	 27	 (24.5) 
 
	 2	 (1.8) 
	 7	 (6.4)

 
	 25	 (28.1) 
	 18	 (20.2) 
	 15	 (16.9) 
	 23	 (25.8) 
 
	 4	 (4.5) 
	 4	 (4.5)

0.642

aP values for Pearson chi-square tests for categorical variables and Student’s t test 
for continuous variables.
bBMI categories(kg per m2):26 overweight = 25-29.9; obese = 30-39.9; morbid obe-
sity = 40 or more.
cDefined as a past illness treated by family medicine physicians and recorded in 
patient medical record; past medical history was verified with the patients. P value 
represents Pearson chi-square test for a 6 × 2 table.
BMI = body mass index; kg per m2 = kilograms per square meter; SD = standard 
deviation.

TABLE 2 Number of Metabolic Syndrome 
Components at Baseline and 6 Months

Metabolic 
Syndrome 
Componentsa 

Baseline After 6 months

Intervention 
n = 110

Usual Care 
n = 89

Intervention 
n = 110

Usual Care 
n = 89

	 n	 (%) 	 n	 (%) 	 n	 (%) 	 n	 (%)
5 	 11	 (10.0) 	 7	 (7.9) 	 3	 (2.7) 	 2	 (2.2)
4 	 44	 (40.0) 	 36	 (40.4) 	 12	 (10.9) 	 29	 (32.6)
3 	 55	 (50.0) 	 46	 (51.7) 	 52	 (47.3) 	 36	 (40.4)
2 or fewerb 	 0	 (0.0) 	 0	 (0.0) 	 43	 (39.1) 	 22	 (24.7)b

aNCEP/ATP III criterion for metabolic syndrome: at least 3 of the following 5 cri-
teria:
  1. Abdominal circumference more than 102 centimeters for males or more than 88 
     centimeters for females.
  2. HDL-C less than 40 mg per dL for males or less than 50 mg per dL for females.
  3. Triglycerides 150 mg per dL or more.
  4. Blood pressure 130/85 mm Hg or more, or receiving hypertension treatment.
  5. Fasting blood glucose 110 mg per dL or more.
bDenotes a patient who did not meet criteria for metabolic syndrome. P value of 
Pearson chi-square test was 0.032. 
HDL-C = high-density lipoprotein cholesterol; mg per dL = milligrams per decili-
ter; mm Hg = millimeters mercury; NCEP/ATP = National Cholesterol Education 
Program/Adult Treatment Panel.

aBody weight was included as an outcome measure, although it is not a 
component of metabolic syndrome as defined by NCEP/ATP III.
DBP = diastolic blood pressure; FBG = fasting blood glucose; HDL-C = high-density 
lipoprotein cholesterol; NCEP/ATP = National Cholesterol Education Program/
Adult Treatment Panel; SBP = systolic blood pressure; TG = triglycerides; WC = waist 
circumference. 
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FIGURE 2 Percentage of Patients Achieving the 
Recommended Values of Metabolic 
Syndrome Criteria in the Intervention 
Group at Baseline and After 6 Months
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mended in 24 interventions, including 9 recommendations for 
liver enzyme testing (e.g., for patients on statins, particularly 
in combination with fibrates); 4 for kidney function testing 
(e.g., for patients on ACE inhibitor and/or planned titration 
to combination antihypertensive); 5 for thyroid function 
testing (to exclude secondary causes of high triglycerides); 
2 for potassium-level testing; and 4 for testing of creatinine 
phosphokinase (CPK) levels. Cost-effective interchange was 
recommended in 19 interventions; drug discontinuation due 
to adverse reactions or side effects was suggested in 6 interven-
tions; and drug-drug interactions were identified in 3 interven-
tions. We counseled patients on adherence in 13 interventions 
and on lifestyle modifications in 113 interventions.

■■  Discussion
In family medicine clinics affiliated with a teaching hospital, 
pharmacist-physician collaboration resulted in a greater rate 
of success in shifting patients with metabolic syndrome status 
to nonmetabolic syndrome status compared with usual care, 
39.1% versus 24.7%, respectively. Although this study failed to 
demonstrate significant between-group differences in weight 
and waist circumference reductions or HDL-C increases, 
triglycerides were significantly improved in the intervention 
arm compared with the control arm. Furthermore, both SBP 
and DBP improved more in the pharmacist care collaborative 
practice arm than in usual care, and rates of goal achievement 
in the intervention arm for SBP (less than 85 mm Hg) and DBP 
(less than 130 mm Hg) at the 6-month follow-up were 70% and 
85%, respectively. 

The greater success of physician-pharmacist collaboration 
compared with usual care may have occurred because diag-
nosis and management of metabolic syndrome are typically 
not integrated into standard health care protocols. Procedures 
for metabolic syndrome identification and for making a  

At baseline, 55 (50.0%) patients in the intervention group 
had 3 components of metabolic syndrome according to NCEP/
ATP III; 44 (40.0%) had 4 components; and 11 (10.0%) had all 
5 components (Table 2). The baseline distribution was similar 
in the control arm: 46 (51.7%) had 3 components; 36 (40.5%) 
had 4 components; and 7 (7.9%) had 5 components. After 6 
months, 43 (39.1%) patients were successfully shifted from 
metabolic syndrome status to nonmetabolic syndrome status 
in the intervention arm, compared with 22 (24.7%) patients in 
the control arm (P = 0.032). 

From baseline to follow-up, statistically significant differ-
ences between the intervention and control arms were observed 
for triglycerides, systolic BP (SBP), and diastolic BP (DBP; Table 
3, Figure 2). Rates of achievement of goals for SBP and DBP at 
the 6-month follow-up were 70.0% and 84.5%, respectively. 
This improvement in metabolic status did not appear to be 
significantly associated with gender (P = 0.632), age (P = 0.651), 
or weight (P = 0.923; data not shown).

A total of 308 pharmacist interventions were provided 
during the course of the study, with a mean of 2.8 inter-
ventions per patient. Of these, 182 interventions were pro-
vided to the physicians, and 126 were provided to the 
patients, including patient education and adherence coun-
seling (Table 4). Physicians agreed to and implemented 128 
(70.3%) of the pharmacist recommendations. For 90 patients, a  
recommendation to initiate 1 or more new drug therapies was 
made, including angiotensin-converting enzyme (ACE) inhibi-
tors (n = 23), angiotensin II receptor blockers (ARBs, n = 6), 
simvastatin (n = 32), atorvastatin (n = 8), gemfibrozil (n = 12), 
low-dose aspirin (n = 22), and omeprazole (n = 27). Thirteen 
interventions were recommendations to increase doses, and 
27 interventions suggested that patients were at high risk of 
developing adverse drug reactions and required monitoring 
or prophylactic therapy. Laboratory monitoring was recom-
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TABLE 3 Mean [SD] Outcome Measures at Baseline and 6 Monthsa

Intervention (n = 110) Usual Care (n = 89)

Baseline
After 6 Months  
of Follow-Up Mean Change Baseline

After 6 Months  
of Follow-Up Mean Change P Valueb

Body weight (kg)c 	 86.7	 [12.8] 	 86.0	 [12.8] 	 - 0.69	 [1.5] 	 87.4	 [8.5] 	 87.1	 [8.5] 	 - 0.3	 [1.16] 0.082
Waist circumference (cm) 	 103.4	 [8.9] 	 103.3	 [8.3] 	 - 0.18	 [1.2] 	 103.2	 [8.6] 	 103.2	 [8.1] 	 - 0.1	 [0.7] 0.414
Triglycerides (mg per dL) 	 189.3	 [79.6] 	 158.4	 [77.3] 	 - 30.9	 [54.4] 	 202.5	 [88.0] 	 188.5	 [89.0] 	 - 14.5	 [50.7] 0.029
HDL-C (mg per dL) 	 39.5	 [10.2] 	 45.5	 [11.0] 	 + 4.9	 [13.7] 	 39.2	 [7.8] 	 40.2	 [6.9] 	 + 1.8	 [12.5] 0.089
FBG (mg per dL) 	 120.1	 [47.6] 	 106.8	 [47.5] 	 - 13.2	 [32.3] 	 121.6	 [46.0] 	 111.6	 [43.6] 	 - 5.8	 [26.1] 0.082
Systolic BP (mm Hg) 	 134.7	 [16.2] 	 122.66	 [13.2] 	 - 12.1	 [20.1] 	 134.6	 [12.2] 	 127.2	 [15.2] 	 - 6.9	 [14.6] 0.018
Diastolic BP (mm Hg) 	 83.6	 [10.7] 	 76.6	 [10.7] 	 - 7.2	 [12.6] 	 83.6	 [7.9] 	 78.8	 [7.6] 	 - 4.9	 [8.1] 0.049 
aBaseline values were collected at the initial enrollment visit; the enrollment period was from March 15, 2009, through May 10, 2009. The values for the 6-month follow-
up were collected at the last patient visit (i.e., the sixth monthly visit); the follow-up was from March 15, 2009, through November 12, 2009.
bP values for the between-group comparisons of the baseline-to-follow-up change amounts. For waist circumference, HDL-C, and FBG, Student’s t-tests were used; for body 
weight, systolic BP, and diastolic BP, Mann-Whitney tests were used.
cBody weight was included as an outcome measure, although it is not a component of metabolic syndrome as defined by NCEP/ATP III. 
BP = blood pressure; cm = centimeters; FBG = fasting blood glucose; HDL-C = high-density lipoprotein cholesterol; kg = kilograms; mg per dL = milligrams per deciliter; mm 
Hg = millimeters mercury; NCEP/ATP = National Cholesterol Education Program/Adult Treatment Panel; SD = standard deviation. 
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controlled trials conducted in outpatients with CVD (heart fail-
ure or hypertension), Murray et al. (2009) found that the risk 
of adverse drug events and medication errors was reduced by 
approximately 34% in patients who received monitoring and 
instruction from pharmacists compared with those receiving 
routine dispensing alone.20 In a study by Ramser et al. (2008), 
triglycerides were reduced by a mean 43.2 mg per dL, from 
150.7 mg per dL to 107.5 mg per dL, in patients with diabetes 
who were resistant to usual care and received a collaborative 
pharmacist-physician intervention. This study was not con-
trolled and primarily targeted diabetes clinical indicators, and 
no significant reductions in DBP or SBP were observed.17 The 
present study is the first to evaluate a physician-pharmacist 
collaborative practice addressing lifestyle changes and drug 
therapy in patients with metabolic syndrome using a random-
ized controlled trial design.

Limitations
First, the study’s 6-month follow-up period may not have been 
long enough to measure improvements in weight reduction and 
waist circumference, which may require longer and extensively 
focused health education programs. A study with longer follow-
up is also needed to assess effects on cardiovascular events and 

well-established diagnosis in real clinical settings are critical. 
Furthermore, implementing clinical pharmacist services in 
evaluating metabolic syndrome components, monitoring, and 
educating patients might provide an effective and applicable 
tool to identify patients who are at high risk of developing 
atherosclerotic CVD and type 2 diabetes because of the asso-
ciations of metabolic syndrome and its components with CVD 
risk.13-16

The effectiveness of pharmacist-physician collaboration is 
consistent with previous published investigations of the role 
of pharmacists in the treatment of dyslipidemia, diabetes, 
and hypertension.17-19,21,22 In a randomized controlled trial 
by Carter et al. (2009) that evaluated pharmacist-physician 
collaboration in the treatment of hypertension in community-
based medical offices, a greater mean reduction in SBP over a 
6-month follow-up was reported for intervention group versus 
control group patients; BP was controlled in 63.9% of interven-
tion group patients compared with 29.9% of patients in the 
control group.19 A randomized trial by McLean et al. (2008) of 
combined community pharmacist and nurse care in patients 
with diabetes found that SBP reduction was a mean 5.6 mm 
Hg greater in intervention than control group patients after 6 
months of follow-up.22 In a pooled analysis of 2 randomized 
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TABLE 4 Pharmacist Interventions with Physicians and Patients

Description Number Examples

Interventions with physicians

Initiate drug therapy 90 Simvastatin was initiated for a patient who failed to achieve recommended values for lipid param-
eters after 4 months of therapeutic lifestyle changes (total cholesterol 245 mg per dL, LDL-C 160 
mg per dL).

Metformin was initiated for an obese patient presenting with fasting blood glucose more than 126 
mg per dL.

Monitor or administer prophylactic therapy 
for potential adverse drug reactions

27 Omeprazole 20 mg daily before breakfast was recommended for gastro-protection for patient pre-
scribed NSAID.

Laboratory monitoring 24 Potassium-level monitoring was recommended for a patient presenting with elevated levels of 
potassium.

Liver function testing was recommended for a patient who was prescribed simvastatin and gemfi-
brozil for the treatment of mixed dyslipidemia.

Cost-effective interchange 19 An ACE inhibitor was recommended instead of the initial physician choice of an ARB for a patient 
with diabetes; the patient had no history of cough or other therapeutic contraindications.

Increase doses of existing drug therapy 13 Increase daily dose of amlodipine from 5 mg to 10 mg for a patient whose blood pressure readings 
exceeded recommended goals.

Increase simvastatin dose to attain recommended lipid parameters.
Drug discontinuation 6 Patient developed dry cough a few weeks after lisinopril was started. Chest examination excluded 

other causes, and discontinuation of lisinopril was recommended.
Identification of drug-drug interaction 3 Atenolol was discontinued when patient was started on trandolapril/verapamil single-pill combina-

tion therapy to avoid additive risk of cardiac suppression.
Interventions with patients
Adherence counseling 13 Patient reported that she didn’t take the diuretic pill to avoid increased frequency of urination. She 

was advised to take it early in the morning.
Lifestyle recommendations 113 Patients were encouraged to adapt healthier lifestyles, such as brisk walking for 30 minutes daily, 

swimming, or cycling. A fruit- and vegetable-rich diet was emphasized. A maximum teaspoon of 
salt daily and aspartame-based sweetener use were stressed. 

ACE = angiotensin-converting enzyme; ARB = angiotensin-II receptor blocker; dL = deciliter; LDL-C = low-density lipoprotein cholesterol; mg = milligrams; NSAID = non-
steroidal anti-inflammatory drug.

http://archinte.ama-assn.org/cgi/reprint/169/8/757.pdf
http://spectrum.diabetesjournals.org/content/21/3/209.full.pdf
http://www.springerlink.com/content/p572106068562l7j/fulltext.pdf
http://archinte.ama-assn.org/cgi/reprint/164/10/1066
http://spectrum.diabetesjournals.org/content/21/3/209.full.pdf
http://archinte.ama-assn.org/cgi/reprint/169/21/1996
http://dvd.sagepub.com/content/8/2/86.full.pdf
http://archinte.ama-assn.org/cgi/reprint/168/21/2355.pdf
http://archinte.ama-assn.org/cgi/reprint/169/21/1996
http://archinte.ama-assn.org/cgi/reprint/168/21/2355.pdf
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development of type 2 diabetes mellitus. It is also possible that 
the effects observed in this study diminished over time.

Second, the physician team was the same for both study 
arms. Physicians worked with the clinical pharmacist for 9 
months (full study period) and were aware of recommenda-
tions and educational materials given to patients in the inter-
vention arm, which may have produced a cross-over effect and 
biased the results in the usual care group. Moreover, usual care 
patients received phone calls from the pharmacist encouraging 
their attendance for monthly appointments. They were ques-
tioned about drug therapy adherence and/or lifestyle habits and 
were aware of the various components of metabolic syndrome. 
The combined effects of physicians and pharmacists on the 
control group may have contributed to improved outcomes in 
the usual care group and reduced the observed differences in 
outcomes between the 2 study groups.

Third, physicians were also aware of their roles in the study. 
Thus, it is possible that they were more cooperative in accept-
ing pharmacist interventions than they would be in routine 
day-to-day practice settings.

Fourth, the study was conducted in a single teaching hos-
pital in Jordan, and its intervention methods and results may 
not generalize to other health systems and cultural settings. 
However, the study’s findings are consistent with those of prior 
research documenting favorable effects of physician-pharma-
cist collaboration on patients with chronic disease.17-22

■■  Conclusions
Compared with usual care provided by physicians only, physi-
cian-pharmacist collaboration improved 6-month outcomes in 
a sample of patients with metabolic syndrome attending fam-
ily medicine clinics in a teaching hospital in the Middle East. 
The effects of careful periodic pharmacological and dietary 
screening, education, and monitoring of metabolic syndrome 
should be assessed in routine health care provided in a variety 
of health care system settings.

EMAN A. HAMMAD MSc, is Clinical Pharmacist; LINDA 
TAHAINEH, PharmD, MSc, is Assistant Professor of Clinical 
Pharmacy; and ABLA M. ALBSOUL-YOUNES, PhD, is Associate 
Professor of Pharmacology and Therapeutics, Department of 
Biopharmaceutics and Clinical Pharmacy, University of Jordan, 
Amman, Jordan. NADA YASEIN, MRCGP, is Associate Professor of 
Family Medicine, Department of Family and Community Medicine, 
University of Jordan, Amman, Jordan.

AUTHOR CORRESPONDENCE: Abla M. Albsoul-Younes, PhD, 
Department of Biopharmaceutics and Clinical Pharmacy, University 
of Jordan, P.O. Box 13024, Amman, Jordan 11942.  
Tel.: 962.7.95652216; E-mail: ablabsoul@yahoo.com.

Authors

http://atvb.ahajournals.org/cgi/reprint/24/2/e13
http://atvb.ahajournals.org/cgi/reprint/24/2/e13
http://www.nhlbi.nih.gov/guidelines/cholesterol/atp3full.pdf
http://www.staff.ncl.ac.uk/philip.home/who_dmg.pdf
http://www.staff.ncl.ac.uk/philip.home/who_dmg.pdf
http://circ.ahajournals.org/cgi/reprint/112/17/2735
http://circ.ahajournals.org/cgi/reprint/112/17/2735
http://www.jstage.jst.go.jp/article/jat/12/6/295/_pdf
http://www.jstage.jst.go.jp/article/jat/12/6/295/_pdf
http://www.cdc.gov/nchs/data/nhsr/nhsr013.pdf
http://www.cdc.gov/nchs/data/nhsr/nhsr013.pdf
http://content.karger.com/ProdukteDB/produkte.asp?Aktion=ShowPDF&ArtikelNr=74050&Ausgabe=229696&ProduktNr=224259&filename=74050.pdf
http://content.karger.com/ProdukteDB/produkte.asp?Aktion=ShowPDF&ArtikelNr=74050&Ausgabe=229696&ProduktNr=224259&filename=74050.pdf
http://content.karger.com/ProdukteDB/produkte.asp?Aktion=ShowPDF&ArtikelNr=74050&Ausgabe=229696&ProduktNr=224259&filename=74050.pdf
http://spectrum.diabetesjournals.org/content/21/3/209.full.pdf
http://archinte.ama-assn.org/cgi/reprint/168/21/2355.pdf
mailto:ablabsoul@yahoo.com


www.amcp.org Vol. 17, No. 4 May 2011 JMCP Journal of Managed Care Pharmacy    303

20. Murray MD, Ritchey ME, Wu J, Tu W. Effect of a pharmacist on adverse 
drug events and medication errors in outpatients with cardiovascular dis-
ease. Arch Intern Med. 2009;169(8):757-63. Available at: http://archinte.ama-
assn.org/cgi/reprint/169/8/757.pdf. Accessed April 8, 2011.

21. Kelly CJG, Booth G. Pharmacist-led structured care for patients with 
diabetic nephropathy. Br J Diabetes Vasc Dis. 2008;8(2):86-88. Available at: 
http://dvd.sagepub.com/content/8/2/86.full.pdf. Accessed April 8, 2011. 

22. McLean DL, McAlister FA, Johnson JA, et al. A randomized trial of the 
effect of community pharmacist and nurse care on improving blood pres-
sure management in patients with diabetes mellitus: study of cardiovascular 
risk intervention by pharmacists-hypertension (SCRIP-HTN). Arch Intern 
Med. 2008;168(21):2355-61. Available at: http://archinte.ama-assn.org/cgi/
reprint/168/21/2355.pdf. Accessed April 8, 2011. 

23. Olenak JL, Calpin M. Establishing a cardiovascular health and wellness 
program in a community pharmacy: screening for metabolic syndrome. J Am 
Pharm Assoc (2003). 2010;50(1):32-36.

24. Schneiderhan ME, Batscha CL, Rosen C. Assessment of a point-of-care 
metabolic risk screening program in outpatients receiving antipsychotic 
agents. Pharmacotherapy. 2009;29(8):975-87.

25. U.S. Department of Health and Human Services. National Institutes of 
Health. National Heart, Lung, and Blood Institute. Your guide to lowering 
your blood pressure with DASH. NIH Publication No. 06-4082. Originally 
Printed 1998. Revised April 2006. Available at: http://www.nhlbi.nih.gov/
health/public/heart/hbp/dash/new_dash.pdf. Accessed April 8, 2011.

26. U.S. Department of Health and Human Services. National Institutes of 
Health. National Heart, Lung, and Blood Institute, in cooperation with the 
National Institute of Diabetes and Digestive and Kidney Diseases. Clinical 
guidelines on the identification, evaluation, and treatment of overweight and 
obesity in adults: the evidence report. NIH Publication 98-4083. September 
1998. Available at: http://www.nhlbi.nih.gov/guidelines/obesity/ob_gdlns.
pdf. Accessed April 8, 2011.

27. Cromwell J, McCall N, Burton J. Evaluation of Medicare Health Support 
Chronic Disease Pilot Program. Health Care Financ Rev. 2008;30(1):47-
60. Available at: http://www4.cms.gov/HealthCareFinancingReview/
downloads/08Fallpg47.pdf. Accessed April 8, 2011.

28. Klepser DG, Huether JR, Handke LJ, Williams CE. Effect on drug utili-
zation and expenditures of a cost-share change from copayment to coinsur-
ance. J Manag Care Pharm. 2007;13(9):765-77. Available at: http://www.amcp.
org/data/jmcp/JMCPMaga_N-D%2007_765-777.pdf.

10. Haddad FH, Mahafza SM. Impact of metabolic syndrome’s components 
on the development of cardiovascular disease in a Jordanian cohort with 
metabolic syndrome. Saudi Med J. 2008;29(9):1299-305. Available at: http://
www.smj.org.sa/PDFFiles/Sep08/14Impact20080570.pdf. Accessed April 8, 
2011.

11. Al-Nozha M, Al-Khadra A, Arafah MR, et al. Metabolic syndrome in 
Saudi Arabia. Saudi Med J. 2005;26(12):1918-25.

12. Abdul-Rahim HF, Husseini A, Bjertness E, Giacaman R, Gordon NH, 
Jervell J. The metabolic syndrome in the West Bank population: an urban-
rural comparison. Diabetes Care. 2001;24(2):275-79. Available at: http://care.
diabetesjournals.org/content/24/2/275.full.pdf. Accessed March 25, 2011.

13. Tillin T, Forouhi N, Johnston DG, McKeigue PM, Chaturvedi N, 
Godsland IF. Metabolic syndrome and coronary heart disease in South 
Asians, African-Caribbeans and white Europeans: a UK population-based 
cross-sectional study. Diabetologia. 2005;48(4):649-56. Available at: http://
www.springerlink.com/content/p572106068562l7j/fulltext.pdf. Accessed 
April 8, 2011.

14. Isomaa B, Almgren P, Tuomi T, et al. Cardiovascular morbidity 
and mortality associated with the metabolic syndrome. Diabetes Care. 
2001;24(4):683-89. Available at: http://care.diabetesjournals.org/con-
tent/24/4/683.full.pdf. Accessed April 8, 2011.

15. Vega GL. Results of expert meetings: obesity and cardiovascular disease. 
Obesity, the metabolic syndrome, and cardiovascular disease. Am Heart J. 
2001;142(6):1108-16.

16. Hu G, Qiao Q, Tuomilehto J, Balkau B, Borch-Johnsen K, Pyorala K; 
for DECODE Study Group. Prevalence of the metabolic syndrome and its 
relation to all-cause and cardiovascular mortality in nondiabetic European 
men and women. Arch Intern Med. 2004;164(1):1066-76. Available at: http://
archinte.ama-assn.org/cgi/reprint/164/10/1066. Accessed April 8, 2011.

17. Ramser KL, Sprabery LR, George CM, et al. Physician-pharmacist col-
laboration in the management of patients with diabetes resistant to usual 
care. Diabetes Spectrum. 2008;21(3):209-14. Available at: http://spectrum.
diabetesjournals.org/content/21/3/209.full.pdf. Accessed April 8, 2011.

18. Cording MA, Engelbrecht-Zadvorny EB, Pettit BJ, Eastham JH, Sandoval 
R. Development of a pharmacist-managed lipid clinic. Ann Pharmacother. 
2002;36(5):892-904.

19. Carter BL, Ardery G, Dawson JD, et al. Physician and pharma-
cist collaboration to improve blood pressure control. Arch Intern Med. 
2009;169(21):1996-2002. Available at: http://archinte.ama-assn.org/cgi/
reprint/169/21/1996. Accessed April 8, 2011.

A Randomized Controlled Trial to Assess Pharmacist-Physician Collaborative Practice  
in the Management of Metabolic Syndrome in a University Medical Clinic in Jordan

http://archinte.ama-assn.org/cgi/reprint/169/8/757.pdf
http://archinte.ama-assn.org/cgi/reprint/169/8/757.pdf
http://dvd.sagepub.com/content/8/2/86.full.pdf
http://archinte.ama-assn.org/cgi/reprint/168/21/2355.pdf
http://archinte.ama-assn.org/cgi/reprint/168/21/2355.pdf
http://www.nhlbi.nih.gov/health/public/heart/hbp/dash/new_dash.pdf
http://www.nhlbi.nih.gov/health/public/heart/hbp/dash/new_dash.pdf
http://www.nhlbi.nih.gov/guidelines/obesity/ob_gdlns.pdf
http://www.nhlbi.nih.gov/guidelines/obesity/ob_gdlns.pdf
http://www4.cms.gov/HealthCareFinancingReview/downloads/08Fallpg47.pdf
http://www4.cms.gov/HealthCareFinancingReview/downloads/08Fallpg47.pdf
http://www.amcp.org/data/jmcp/JMCPMaga_N-D 07_765-777.pdf
http://www.amcp.org/data/jmcp/JMCPMaga_N-D 07_765-777.pdf
http://www.smj.org.sa/PDFFiles/Sep08/14Impact20080570.pdf
http://www.smj.org.sa/PDFFiles/Sep08/14Impact20080570.pdf
http://care.diabetesjournals.org/content/24/2/275.full.pdf
http://care.diabetesjournals.org/content/24/2/275.full.pdf
http://www.springerlink.com/content/p572106068562l7j/fulltext.pdf
http://www.springerlink.com/content/p572106068562l7j/fulltext.pdf
http://care.diabetesjournals.org/content/24/4/683.full.pdf
http://care.diabetesjournals.org/content/24/4/683.full.pdf
http://archinte.ama-assn.org/cgi/reprint/164/10/1066
http://archinte.ama-assn.org/cgi/reprint/164/10/1066
http://spectrum.diabetesjournals.org/content/21/3/209.full.pdf
http://spectrum.diabetesjournals.org/content/21/3/209.full.pdf
http://archinte.ama-assn.org/cgi/reprint/169/21/1996
http://archinte.ama-assn.org/cgi/reprint/169/21/1996

	A Randomized Controlled Trial to Assess Pharmacist-Physician Collaborative Practice in the Management of Metabolic Syndrome in a University Medical Clinic in Jordan

