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Abstract 
Objective: The main aim of the study is predominately utilizing clinical 
pharmacist in the provision of continuing diabetic education programs to 
emphasize and re-emphasize the importance of risk factors, prevention, ad-
herence to medication and behavioral changes to prevent recurrences of the 
disease, their progression, and ultimately minimize hospitalization. Specific 
goals are to improve clinical outcomes for patients with diabetes—to main-
tain optimal plasma glucose concentrations Fasting, Post-prandial Plasma 
Glucose, and Glycated Hemoglobin. Study design: A prospective interven-
tional study in the Outpatient General Medicine Department, for a period of 
six months from October 2018 to March 2019. Results: HbA1c levels were 
reduced from baseline by −1.107 ± 0.8634, Fasting Plasma Glucose levels and 
Postprandial blood glucose levels were reduced from baseline by −24.2218 ± 
5.70352 and −30.1891 ± 1.40592 respectively. Conclusion: A trained clinical 
pharmacist by providing diabetes education and care can significantly reduce 
hyperglycemia, thereby improving the quality of life in diabetes patients and 
ultimately reducing health care costs associated with these morbidities. 
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1. Introduction 

Diabetes mellitus is a chronic progressive metabolic disorder characterized by 
hyperglycemia with impaired metabolism of carbohydrate, protein, and fat re-
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sulting from absolute Type 1 Diabetes Mellitus or relative Type 2 Diabetes Mel-
litus deficiency of insulin or both. Diabetes has leaped from 108 million in 1980 
to 422 million patients in 2014. From 4.7% in 1980, the global incidence in the 
ages above 18 years has uprisen to 8.5% in 2014 [1]. Hyperglycaemia over a long 
period of time can lead to metabolic disturbances and virtually affects every sys-
tem of the human body particularly the blood vessels and nerves leading to di-
abetes mellitus associated macrovascular & microvascular complications, di-
abetic foot ulcer and recurrent infections [2]. The essential element in the man-
agement of diabetes mellitus includes therapeutic management, self-care man-
agement, patient adherence to the prescribed medication and lifestyle modifica-
tions. Though the diabetic patients are managed by the physicians, clinical iner-
tia and limited time with patients hamper efforts to meet treatment goals. So, to 
have an effective delivery in achieving the goal of therapy, it requires a partner-
ship between people and healthcare providers. With the intimate understanding 
of how medications work and patient care, clinical pharmacist brings a unique 
and valuable perspective to diabetes care even as the population of patients with 
diabetes continues to grow [3]. As a vital members of the healthcare team, phar-
macist has a significant impact on diabetes care and education by screening pa-
tients at high risk for diabetes, setting and monitoring diabetic treatment goals, 
assessing patient’s health status, home glucose meter training, performed physi-
cal assessment of patient’s feet, skin, blood pressure and weight, blood pressure 
& lipid management education and adherence to standards of care [4]. Altera-
tions in behavior to ameliorate plasma glucose levels were observed when inter-
ventions were made by a healthcare provider in diabetic patients [5] [6] and 
adequate intake of fat, protein, and carbohydrate controls metabolism which 
minimizes the hospitalizations and deaths owing to diabetes [7]. 

2. Aim and Objectives 

The main aim of the study is predominately utilizing clinical pharmacist in the 
provision of Continuous education programs and counseling helps Diabetic pa-
tients to emphasize and re-emphasize the importance of risk factors, prevention, 
adherence to medication and behavioral changes to prevent recurrences of the 
disease, their progression, and ultimately minimize hospitalization. Specific goals 
are to improve clinical outcomes for patients with diabetes—to maintain optimal 
plasma glucose concentrations Fasting, Post-prandial Plasma Glucose, and Gly-
cated Hemoglobin.  

3. Materials and Methods 

Patients were enrolled in the study if they were with type 2 diabetes mellitus who 
were treated with either oral agents or insulin and had an HbA1C concentra-
tion > 7%. Patients are referred to the program by the primary care physician for 
various indications, such as newly diagnosed diabetes, poor glycemic control, 
poor adherence, or a combination of these. In addition, the patient was included 
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based on an HbA1C concentration > 7% and the primary care provider’s overall 
judgment that the patient required additional time at follow-up visits for inten-
sive patient education and monitoring, once enrolled in the study, Each visit is 
individualized based on patient-specific needs; patients were scheduled to meet 
with the pharmacist every 4-weeks for approximately 30 minutes. Patients were 
followed in the clinic for at least 3 - 4 months. Follow-up is conducted through a 
combination of telephone appointments and clinic visits. All pharmacists man-
aging patients in this study are clinically trained under Diabetic Educator, bilingual 
and had spent at least one clinical rotation (6 months) during their Pharm.D 
course in the Hospital. During clinic appointments, the pharmacist provided 
diabetes education, medication counseling, monitoring, and management.  

4. Study Design 

A prospective interventional study was carried out in the Sri Bhadrakali Diabetes 
Clinic, Warangal, Telangana, India. The study was carried out for a period of Six 
months from October 2018 to March 2019.  

Patients with diabetes mellitus with or without co-morbidities visiting the 
outpatient general medicine department were included in the study. Pregnant 
women, mentally challenged patients, and critically ill patients were excluded 
from the study. Patient’s demographic details including past medical and medi-
cation history, current drug treatment and laboratory values were collected in 
the data sheet designed as per the need of the study. Educational materials (va-
lidated patient information leaflets) and medication counseling were given to 
the interventional group by the study pharmacist during various follow-up vis-
its. 

5. Statistical Analysis 

Data is collected using a self-designed collection form and analyzed using 
GraphPad Prism 8. Demographic data values are presented in mean with stan-
dard deviation. A confidence level of 99% is employed and the test results are 
statistically significant if the P-value is <0.001. A One-way ANOVA of repeated 
measures and Student’s paired t-test were applied to Fasting/Post-prandial plasma 
glucose and Glycated hemoglobin respectively. 

6. Results 

Clinical characteristics: Of the initial 608 Type 2 Diabetic patients who were 
given Diabetic Education based on patient-specific needs., 401 patients were lost 
for follow-up and 207 patients were followed up for HbA1c, Fasting Plasma 
Glucose, and Postprandial Plasma Glucose. A correlation test was also performed to 
evaluate the relationship between Fasting plasma glucose and Glycated Hemog-
lobin, both at baseline and 12-weeks (Table 1) (Figure 1) (Figure 2). 

47% were males and 53% were females from a total of 207 diabetic patients 
(Table 2). The mean age was 48.99091 ± 12.27377 and 52.94845 ± 9.790982 in  

https://doi.org/10.4236/jdm.2019.93013


N. F. Tabassum et al. 
 

 

DOI: 10.4236/jdm.2019.93013 140 Journal of Diabetes Mellitus 
 

Table 1. Correlation of HbA1c & Fasting Plasma Glucose. 

Characterstic Correlation Coeficent Interpretation 

Baseline FPG & HbA1c r = 0.4372 Moderate Correlation 

12-Week FPG & HbA1c r = 0.2431 Low Correlation 

 
Table 2. Age and Gender Distribution. 

Sample Size n = 207 

Gender 
Males: 47% 

Females: 53% 

Age in years 
Males: 48.99091 ± 12.27377 

Females: 52.94845 ± 9.790982 

 

 
Figure 1. Correlation of baseline HbA1c (%) & fasting plasma glucose (mg/dl). 

 

 
Figure 2. Correlation of 12-week glycated HbA1c (%) & fasting plasma glucose (mg/dl). 

 
males and females respectively. Changes in Glycemic control from baseline to 
12-weeks is represented in tabulated form (Table 3). The mean HbA1c levels at 
the beginning of the study were 9.417341 ± 1.821157. At the end of the study, 
HbA1c levels were reduced from baseline by −1.107 ± 0.8634 with a P value < 
0.0001 (Figure 3). The mean Fasting Plasma Glucose levels at the beginning of 
the study was 173.072 ± 61.49741. At the end of the study, Fasting Plasma Glucose  
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Table 3. Changes in Glycemic control from baseline to 12-weeks. 

Characteristics 
Baseline  

(Mean ± SD) 
8 Weeks 

(Mean ± SD) 
12 Weeks 

(Mean ± SD) 
Changes from Baseline 
Mean difference ± SD 

P value 

HbA1C% 9.417341 ± 1.821157 - 8.44372 ±1.406647 −1.107 ± 0.8634 ˂0.0001 

Fasting plasma glucose (mg/dl) 173.072 ±61.49741 162.9614 ± 61.15363 148.8502 ± 55.79389 −24.2218 ± 5.70352 ˂0.0001 

Postprandial plasma glucose (mg/dl) 245.2222 ± 74.15605 230.8357 ± 73.15527 215.0331 ± 72.75013 −30.1891 ±1.40592 ˂0.0001 

 

 
Figure 3. Changes in glycated hemoglobin (%). 

 
levels were reduced from baseline by −24.2218 ± 5.70352 with a P value < 0.0001 
(Figure 4). The mean Fasting Plasma Glucose levels at the beginning of the 
study were 173.072 ± 61.49741. At the end of the study, Fasting Plasma Glucose 
levels were reduced from baseline by-30.1891 ± 1.40592 with a P value < 0.0001 
(Figure 5). 

7. Discussion 

Several studies have acknowledged the importance of pharmacist provided 
counseling in diabetes patients. In the present study, 207 patients were followed 
up for HbA1c, Fasting Plasma Glucose and Postprandial Plasma Glucose. At the 
end of the study, HbA1c levels were reduced from baseline by −1.107 ± 0.8634 
with a P value < 0.0001, Fasting Plasma Glucose levels were reduced by −24.2218 
± 5.70352 with a P value < 0.0001, Postprandial Plasma Glucose levels were re-
duced by −30.1891 ± 1.40592 with a P value < 0.0001. Clinically significant im-
provements are reported.  

The efficacy of Diabetic Pharmaceutical care was conducted for a period of 12 
months by the Fremantle Study. Patients were counseled for lifestyle changes, 
use of daily medication, Dietary pattern and were assessed at baseline, 6 months 
and 12 months. The main outcome measure was changed in HbA1C. The study 
concluded that the 12-month PC program in type 2 diabetes reduced glycemia 
and blood pressure. Pharmacist involvement contributed to improvement in 
HbA1c independently of pharmacotherapeutic changes [8]. Cioffi et al. con-
ducted the study to determine the effect of a clinical pharmacist directed diabetes  
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Figure 4. Baseline to 12-week fasting plasma glucose (mg/dl). 

 

 
Figure 5. Baseline to 12 weeks postprandial plasma glucose (mg/dl). 

 
management clinic on glycemic control and cardiovascular and renal parameters 
in patients with type 2 diabetes. The primary endpoint was the impact of 9 - 12 
months of participation in the clinic on HbA1C. The study demonstrated that a 
clinical pharmacist can effectively care for patients with diabetes referred by 
their primary care provider because of poor glycemic control [9]. Gerber et al. 
conducted a study to assess the impact on healthcare utilization and costs of 
pharmacist consultations provided to patients with diabetes. The study sug-
gested that pharmacist consultations provided to patients with diabetes can de-
crease total healthcare costs in a health maintenance organization [10]. Cranor 
et al., assessed 5 years outcome after the initiation of community-based phar-
maceutical care services for diabetic patients. A Quasi-experimental, cohort 
study, longitudinal pre-post was conducted in twelve community pharmacies in 
Asheville, N.C. The study concluded that patients with diabetes who received 
ongoing pharmaceutical care services maintained improvement in HbA1c over 
time, and employers experienced a decline in mean total direct medical costs 
[11]. The impact of a specially designed education program, diabetes-related 
knowledge, and compliance of insulin-dependent diabetic patients were investi-
gated by Powell et al. The program was successful in producing improvements in 
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both compliance and knowledge but a need for individualization of patient edu-
cation efforts was indicated [12]. Odegard et al. studied the effect of intervention 
by a pharmacist on improving glycemic control; secondary endpoints were me-
dication appropriateness and self-reported adherence. Seventy-seven subjects, 
were randomized to receive a pharmacist intervention (n = 43) or usual care (n 
= 34) for 6 months, followed by a 6-month usual-care observation period for 
both groups. The study concluded that pharmacist intervention did allow for 
similar HbA1C control with fewer physician visits but did not significantly im-
prove glycemic control. Medication appropriateness and self-reported adherence 
compared with usual care in individuals with poorly controlled diabetes were 
not changed [13]. Kiel and McCord evaluated the changes in clinical outcomes 
for patients enrolled in a pharmacist-coordinated diabetes management pro-
gram. Data collection included baseline and follow-up values for HbA1C and li-
pids as well as the frequency of adherence to preventive care, including annual 
foot and eye examinations and daily aspirin therapy. The study concluded that 
for enrolled patients, pharmacist-coordinated diabetes supervision was effective 
in improving clinical laboratory tests. Significant improvements were observed 
in HbA1C and LDL values as well as the frequency of adherence to preventive 
care [14]. 

8. Conclusions 

The observed results might find new insights into diabetes management diffe-
rently by using clinical pharmacists rather than focusing in addition to next line 
therapy of the hypoglycemic agents. Further acceptance of efforts of clinical 
pharmacists by diabetic patients may lead to the establishment of Diabetic care 
centers in developing countries, which leads to improvement of glycemic con-
trol, decreased rate of complications, decreased economic burden, hospitaliza-
tions and deaths. Over and above that, setting up federal mechanisms to prevent 
risk factors for diabetes, evaluating key hurdles in identification, management, 
glycemic control, diabetes prevention from primary care level and aid in the col-
lection, analyzing of diabetic patient data on a periodic basis could promote the 
health and well-being of the nation.  

In our study, we conclude that a trained clinical pharmacist by providing di-
abetes education and care can significantly reduce hyperglycemia, thereby im-
proving the quality of life in diabetes patients. Pharmacists are in a major posi-
tion to make certain that the use of medications is appropriate and safe. Patient 
counseling on medication, dietary pattern, physical exercises, regular monitor-
ing of plasma glucose and annual, semi-annual Diabetes, cardiovascular and 
other body systems functioning tests could keep diabetic patients healthy. Pro-
viding general diabetes education, designing individual dietary instructions, reg-
ular laboratory monitoring parameters exercise decrease microvascular and ma-
crovascular complications and ultimately reduce health care costs associated 
with these morbidities. To be an effective counselor, the pharmacist should up-
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date his knowledge regarding the latest developments and should possess ade-
quate verbal and non-verbal communication skills. It is important that phar-
macists’ document evidence shows positive outcomes in the management of pa-
tients with diabetes. Dissemination of this information would be valuable be-
cause it could raise the awareness of other healthcare professionals regarding 
pharmacists as effective clinicians in the care of patients with diabetes. This in-
creased awareness could elevate the profile of pharmacists. Limitations of the 
study include a lack of control group and the small number of patients, further 
studies focusing on pharmacist’s efficacy in diabetic complications rather than 
glycemic control alone are valued. 
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