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ABSTRACT 

 

Background: The global burden of type 2 diabetes mellitus is rapidly increasing, affecting 

individuals of all ages. The global burden of T2DM in people 20–79 years is further projected to 

increase to 629 mil- lion in 2045 compared to 425 million in 2017. Methods: A review of various 

published literatures was identified to evaluate the effectiveness of clinical pharmacist services 

reporting educational and/or psychological interventions for people with T2DM were implemented. 

We conducted searches using MEDLINE, EMBASE, CINAHL, PubMed and ASSIA databases 

between January 2007–2015. The Studies published in English were included. Two reviewers 

independently extracted data on participant and intervention characteristics. The quality of 

evidence was rated on predetermined criteria. Main outcomes included glycaemic control, blood 

pressure control and reduction in obesity levels. 

Conclusion: It has been concluded that the diabetes prevention programmes can significantly 

reduce the progression to type 2 diabetes mellitus, hypertension and obesity with usual care. 

Those developing prevention programmes should adhere to the standard NICE guidelines to 

increase efficacy. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

iv 

 

 



 

LIST OF TABLES 
 

TABLE NO TABLE CAPTION PAGE NO 

5.1 MEDICATION ADHERENCE RATING SCALE 18 

5.2 KNOWLEDGE RESULTS 20 

5.3 ATTITUDE RESULTS 22 

5.4 PRACTICE TEST RESULTS 24 

5.5 DIABETIC LAB PROFILE 26 

5.6 HYPERTENSION LAB PROFILE 28 

5.7 LIPID LAB PROFILE 30 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                            v



LIST OF FIGURES 
 

 

 
 

Figure. No Figure caption Pg. No 

1.1 
 

PREVENTION OF DIABETES COMPLICATION 2 

1.2 NORMAL BLOOD SUGAR LEVEL 3 

1.3 DEMOGRAPHIC CHART OF DIABETES PREVALENCE 6 

4.1 FLOWCHART OF PLAN WORK 14 

5.1 MEDICATION ADHERENCE RATING SCALE 

REPORT 

19 

5.2 KNOWLEDGE REPORT 21 

5.3 ATTITUDE REPORT 23 

5.4 PRACTICE REPORT 25 

5.5 DIABETICS LAB REPORT 27 

5.6 BLOOD PRESSURE REPORT 29 

5.7 LIPID PROFILE REPORT 31 

6.7 
PAMPLET :DIET CHART FOR METABOLIC 

DISORDER 

41 

 

 

 

 

 

 

 

 

 

 

 

vi 



 

LIST OF ABBERIVATION 

 

 

MTM   - Medication Therapy Management 

CMRs - Comprehensive Medication Reviews 

TMRs - Targeted Medication Review 

CMS - Centers for Medicare and Medicaid Services 

ADA - American Diabetic Association 

LDL     - Low-Density Lipoprotein 

HDL    - High-Density Lipoprotein 

ADEs   - Adverse Drug Events 

MARS - Medication Adherence Rating Scale 

KAP   - Knowledge, Attitude and Practice 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                                                               vii



TABLE OF CONTENT 

SL. NO CONTENT PAGE NO. 

  

CERTIFICATE i 

  

DECLARATION ii 

  

ACKNOWLEDGEMENT iii 

  

ABSTRACT iv 

  

LIST OF TABLES v 

 
LIST OF FIGURES vi 

 
LIST OF ABBERIVATION vii 

1 CHAPTER 1: INTRODUCTION 1 

 
1.1 TYPE 2 DIABETES MELLITUS 1 

 
1.2 SYSTEMIC HYPERTENSION 2 

 
1.3 DYSLIPIDEMIA 4 

 

 

 

 



 

 

 
 

 
 

 
 

 

 
 

 
 

 
  

  

1.4 

CLINICAL PHARMACIST 

INTERVENTIONS 

 

5 

2 CHAPTER 2: LITERATURE SURVEY 10 

3 CHAPTER 3: AIM AND OBJECTIVE 12 

 
3.1 HYPOTHESIS 12 

 
3.2 STUDY JUSTIFICATION 12 

4 CHAPTER 4: EXPERIMENTAL WORK 14 

 
4.1 FLOWCHART 14 

 
4.2 STUDY DESIGN 14 

 
4.3 STUDY LOCATION 14 

 
4.4 STUDY PERIOD 14 

 
4.5 SAMPLE SIZE CALCULATION 15 

  

4.6 METHODOLOGY 16 

 
 

 
 

 
  



5 CHAPTER 5: RESULT AND DISCUSSION 18 

 
5.1 MEDICATION ADHERENCE RATING SCALE 18 

 
5.2 KNOWLEDGE RESULT 

 
              20 

 
 

5.3 ATTITUDE RESULT 
 

22 

 
5.4 PRACTICE RESULT 24 

 
5.5 D I A B E T I C L A B P R O F I L E 26 

  

5.6 
H Y P R E R T E N S I O N LA B 

P R O F I L E 

 

28 

  

5.7 LIPID LAB PROFILE 30 

  

5.8 DISCUSSION 32 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

 



  

6 CHAPTER 6: ANNEXURE 34 

 
6.1 ETHICAL LETTER 34 

 
6.2 PATIENT CASE PROFILE 35 

  

6.3 
PATIENT INFORM CONSENT 

FORM(ENGLISH) 

 

              36 

  

6.4 
PATIENT INFORM CONSENT FORM 

(TAMIL) 

 

37 

 
6.5 MEDICATION ADHERENCE RATING SCALE 38 

  

6.6 

KNOWLEDGE ATTITUDE AND PRACTICE 

QUESTIONNAIRE 

 

39 

  

6.7 

DIET CHART FOR METABOLIC 

DISORDER 

 

41 

7 
 

REFERENCE 43 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
  

 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

INTRODUCTION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
  



1.INTRODUCTION 

 

1.1 TYPE 2 DIABETES MELLITUS 
 

A core principle of quality patient-centered care is continual monitoring and 

evaluation to ensure that therapies are being utilized in an appropriate, safe, and 

effective manner [1]. In the United States (US), Medication Therapy Management 

(MTM) is a health service that can be performed by pharmacists to provide an 

informative and detailed review of a patient’s medication regimen. MTM was first 

outlined in The Medicare Prescription Drug, Improvement, and Modernization Act of 

2003 [2]. Two common components of an MTM service are annual comprehensive 

medication reviews (CMRs) and quarterly targeted medication review (TMRs) [3,4].   

 
In 2006, the Centers for Medicare and Medicaid Services (CMS) established 

the Medicare Part D program that requires MTM services to be offered to eligible 

beneficiaries [5]. The main goals of MTM services are the prevention of adverse drug 

events (ADEs), improved medication adherence, and patient education leading to 

appropriate medication use [2]. Since its inception, MTM has evolved from being 

directed toward acute medication education to helping manage medications for 

chronic conditions and the costs associated with them [6]. Previous studies on MTM 

interventions are consistent with the idea that positive outcomes are attributed to 

patient interaction about their medication regimen.   

 
Such studies have found that MTM leads to lower hospital readmission, 

healthcare costs, medication issues, and improved medication adherence [6–9]. 

However, there is a need for evidence-based information on the effectiveness of 

MTM on the three most common chronic conditions in the US: type 2 diabetes 

mellitus, hypertension, and dyslipidemia.   
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FIGURE 1.1: PREVENTION OF DIABETES COMPLICATION   

 
Diabetes is highly prevalent in the US, affecting at least 30.3 million people or 

around 9.4% of the population [10]. Many medications for diabetes are effective at 

controlling blood glucose and HbA1c levels but their effect can be inadequate if not 

taken correctly. Pharmacists have a role in helping patients who take diabetes 

medications achieve their target goals, typically defined by the American Diabetic 

Association (ADA) as maintaining blood glucose levels between 70-130 mg/dL and 

HbA1c less than 7% [11,12]. Hypertension is defined as blood pressure ≥130/80 

mmHg and affects almost half of US adults (116 million), of which a majority do not 

have their blood pressure under control (92.1 million) [13]. Hypertension also 

adversely affects the kidneys, brain, and arterial blood vessels leading to major co- 

morbidities and complications [14].   

1.2 : SYSTEMIC HYPERTENSION 

 
 

Lifestyle changes can help lower blood pressure to an extent before 

pharmacological treatment has to be utilized. Dyslipidemia is considered an imbalance 

in total cholesterol, low-density lipoprotein (LDL), high-density lipoprotein (HDL), and 

triglycerides [15]. Dyslipidemia is more prevalent in adults over the age of 20,with   

11.5 of US adults having a high serum total cholesterol (≥240 mg/dL) in 2018 [16]. 

Pharmacists are experts in medications and therefore have an important role helping   
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patients to optimize their medication regimens for these three common conditions 

through MTM services. Pharmacists are also trained to assess and determine the 

appropriateness of medications, alleviate barriers to adherence, and provide 

education regarding the medications, such as common adverse drug events (ADEs) 

and guidance on correct administration [17].   

 
 
 

 
 

FIGURE 1.2 NORMAL BLOOD SUGAR LEVEL   

 
The expected values for normal fasting blood glucose concentration are 

between 70 mg/dL (3.9 mmol/L) and 100 mg/dL (5.6 mmol/L). When fasting blood 

glucose is between 100 to 125 mg/dL (5.6 to 6.9 mmol/L) changes in lifestyle and 

monitoring glycemia are recommended. If fasting blood glucose is 126 mg/dL (7 

mmol/L) or higher on two separate tests, diabetes is diagnosed. An individual with 

low fasting blood glucose concentration (hypoglycemia) – below 70 mg/dL (3.9 

mmol/L)   

 
 

Pharmacists therefore have an important role in MTM to identify and find 

solutions for various medication-related problems, including drug-drug and drug-

disease interactions and monitoring for adjustments that need to be made such as 

renal and hepatic impairment.   
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The objective of this systematic review was to assess the impact of pharmacist 

provided MTM interventions when compared to no intervention on pre-defined 

clinical outcomes among outpatients with type 2 diabetes mellitus, hypertension, or 

dyslipidemia.   

 
The relationship between decreasing cardiovascular disease risk factors and 

the improvement in cardiovascular disease outcomes is well established, and current 

guidelines recommend an aggressive reduction in these risks in order to prevent 

major cardiovascular accidents.1 The pharmacist may play a relevant role in primary 

and secondary prevention of cardiovascular diseases. In addition to medication 

dispensing, the pharmacist can provide more direct interventions (eg, medication 

education and disease management), as a support to the physician’s action, in order 

to improve medication adherence, to achieve the goals of desired therapeutic 

outcomes and to improve safe medication use and humanistic control.2   

1.3 DYSLIPIDEMIA 

 

The direct pharmacist’s intervention in patients’ care, in alternative to 

conventional approach, has proved to favorably affect therapeutic and safety 

outcomes in different diseases or conditions including diabetes, dyslipidaemia, 

arterial hypertension, obesity, asthma or chronic obstructive pulmonary disease, 

infective diseases (including influenza immunisation), psychiatric conditions and 

osteoporosis prevention.3–5 A recent overview of systematic reviews has 

documented a positive impact on patients’ outcomes (blood pressure and 

haemoglobin A1c reduction) of clinical pharmacy services targeting specific 

cardiovascular conditions, such as hypertension or diabetes mellitus.6   

 
Effects on humanistic outcomes such as patient adherence, patient 

satisfaction, patient knowledge and quality of life were variable and inconclusive 

across the various studies.   
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Given these premises, in the present review, we aim to update the reader on 

the current services that the pharmacist may provide in order to help manage the 

patients with cardiovascular disease or individuals at risk of cardiovascular disease.   

 

We will also discuss the actual benefits of such interventions at the light of the 

current evidence from randomized or observational studies and the perspectives and 

potentials for the development of appropriate healthcare delivery models. The 

primary focus of this review will be the discussion of current evidence on the benefit 

provided by models based on a multidisciplinary approach, which is the most popular 

and best accepted by the medical community worldwide.   

 
 

Given the large amount of available studies, with different levels of quality, 

and the heterogeneity of settings (hospital, outpatient clinic and community) and 

outcomes, we opted for showing results from large and well-conducted meta- 

analyses published in the literature in recent years.   

1.4 CLINICAL PHARMACIST INTEVENTIONS 

 

Pharmacy services provided to patients with cardiovascular disease may be 

roughly classified into three groups: activities directed at patients, activities directed 

at healthcare professionals and those provided within the frame of a multidisciplinary 

teamwork.7 8 A simplified list of most common services is provided .   

• Patient education and counselling   

 

• Drug safety management   

 

• Informative activities directed at healthcare professionals   

 

• Documenting adverse drug reactions occurring to the patients   

 

• Monitoring patient’s adherence to physician’s prescription   

 

• Direct intervention in a multidisciplinary team   
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• Collaborative medication management (including drug administration)   

 

• Medication review and dose adjustment or titration   

 

• Medication monitoring and reconciliation   

 
 

• Definition and application of disease management pathways and protocols   

 

• Detection, prevention or control of specific cardiovascular risk factors   

 

• Monitoring patients’ outcomes   

 

• Post hospital discharge follow-up and home visits for critical patient   
 
 

 

 
 
 

 
FIGURE 1.3 DEMOGRAPHIC CHART OF DIABETES PREVALENCE 
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Patient education and counselling about medication, diseases and non- 

pharmacological treatment (including indication on appropriate lifestyle) are 

traditional pharmacist’s activities. These services are aimed at improving patient 

knowledge and at promoting the correct use of medicines,Favoring the adherence to 

treatment and preserving a healthy status.   

 
 

The pharmacist also needs to assess possible issues related to drug safety in 

treated patients, providing specific advises and documenting such occurrences to 

the physician in charge of the patient. However, the most interesting and potentially 

successful and useful activities which a pharmacist may accomplish are those involving 

a direct intervention in a multidisciplinary team: the potentiality of such an approach will 

be addressed and discussed in detail in the present paper.   

 

 
Team-based multidisciplinary services include medication review and drug 

therapy adjustments, in which the pharmacist has the autonomy to manage medicines 

according to predefined clinical protocols or collaborative agreements with the 

physician, and elaboration or refinement of a complete and reliable medication 

history and therapeutic reconciliation following hospital discharge and follow-up. Of 

particular interest is the development of structured programmes for detection, 

prevention or control of specific risk factors, including measurement of blood 

pressure, blood glucose and lipids, and provision of diagnostic tests with medical 

reporting, such as 12-lead resting ECG, 24 hour ambulatory blood pressure 

monitoring or 24 hour ECG Holter monitoring, through telemedicine tools, in connection 

with providers of medical reporting services.   

 

In the current practice more complex interventions, such as for instance those 

focused on the application of clinical guidelines and dosage adjustment and titration 

are typically provided by hospital pharmacists, whereas community pharmacists are  

usually more concerned with improving patient knowledge and compliance, 

eventually by monitoring some patient’s outcomes. The pharmacist working within a 

community pharmacy is also sometimes in charge of home visits of critical or frail  

patients under the supervision of a primary care outpatient clinic.   
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Effectiveness of the pharmacist’s intervention in diverse cardiovascular conditions   

 
 

In the last decade, several systematic reviews were conducted to measure 

the effect of indirect or direct pharmacist care of patients with cardiovascular 

diseases. We searched the literature for such publications, which included both 

randomized controlled and observational studies, performed in specific settings or 

pooling together interventions from different settings (community, outpatient clinic or 

hospital).   
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REVIEW OF LITERATURE 
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2. REVIEW OF LITERATURE 
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AIM AND OBJECTIVES 
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3.AIM : 
 

The aim of the study is to assess the role of Counselling by clinical 

pharmacist in holistic management Type 2 Diabetes mellitus, Systemic 

Hypertension and dyslipidemia. 

3.1 OBJECTIVES 
 

➢ To compare the clinical and metabolic outcomes between the clinical 

pharmacist intervention group and the usual care group at the end of the trial. 

➢ To assess patient satisfaction/understanding of their disease condition 

through MARS (Medication adherence rating scale) & KAP(Knowledge, 

Attitude and Practice) questionnaire 

➢ To improve medication adherence through patient education in the intervention 
group. 

 
3.2 HYPOTHESIS : 

 

Clinical pharmacist intervention in the form of counselling and education of 

the patients significantly improves their medication adherence, clinical 

parameters, biochemical parameters and results in good disease control. 

3.3. STUDY JUSTIFICATION: 
 

➢ This study will help in determining and understanding clinical pharmacist’s 

role in holistic management of a patient. 

➢ In adjunct to conventional therapy, patient counseling is an important 

factor in the management of Diabetes mellitus, hypertension and 

dyslipidemia . 

➢ Pharmacists have the capability to enhance outcomes and increase 

adherence of medication in T2 DM, HYPERTENSION and 

DYSLIPIDEMIA in patients. 

➢ So the present study will focus on the impact of clinical pharmacist on holistic 

management of Diabetes mellitus, hypertension and dyslipidemia 
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EXPERIMENTAL WORK 
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BASELINE 
Screening and recruitment of patients based on inclusion and exclusion 
criteria. 

 

 
BASELINE 

• Getting informed consent from patients. 
• Recording of case profile form. 
• Provide patient counselling. 
• Evaluating- Lab parameters 
• Medication adherence by MARS scale 
• Assessment of patient knowledge and understanding by 

KAP question. 

 

 

 

 
rd 

AT 3 MONTH 

• Re-evaluating- Lab parameters 
• Medication adherence by MARS scale. 
• Assessment of patient knowledge and understanding by 

KAP question. 

4.PLAN OF WORK 
 

4.1 FLOW CHART 

 

 

 

 

 

 
4.2 STUDY DESIGN: 

 

• A PROSPECTIVE INTERVENTIONAL RANDOMIZED 

CONTROLLED CLINICAL TRIAL 

4.3 STUDY LOCATION : 
 

• CHENGALPATTU , THIRUVALLUR 
 

4.4 STUDY PERIOD : 
 

• 3 MONTHS 
 

SAMPLE SIZE : 
 

• 150 
 
 
 

 

14 



4.5 SAMPLE SIZE CALCULATION 
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4.6 METHODOLOGY: 

 
The study is conducted in the Community Medicine. Total study period is two months. First 

150 patients of either Type 2 Diabetes mellitus and/or Hypertension and/or Dyslipidemia who attend 

the general medicine in community pharmacy and fulfilling the criteria are allotted alternatively to 

intervention group and control group. All the patients undergo clinical examination & biochemical 

investigations in two visits (first visit & second visit) as given in the proforma. Second visit will be 

three months after the first visit. All the patients will be asked the MARS & KAP questionnaire 

during both visits. Patients belonging to the intervention group will be given counselling by the 

clinical pharmacist regarding the disease awareness, medication advice, lifestyle modification. All 

the clinical parameters, biochemical parameters & questionnaire scores are compared between the 

two groups at the end of the study. 

 
 

➢ For Intervention group - Conventional therapy + Clinical Pharmacist education 

regarding disease, diet and drugs. 

 
➢ For control group - Conventional therapy 
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RESULT AND DISCUSSION 
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5. RESULT AND DISCUSSION 

5.1 MEDICATION ADHERENCE RATING SCALE 
 

TABLE 5.1 Medication Adherence Rating Scale 
 

S.NO QUESTIONS BEFORE 

COUNSELING 

AFTER 

COUNSELING 

1 Do you ever forget to take your medication? 26% 65% 

2 Are you careless at times about taking your 

medicine? 

36% 68% 

3 When you feel better ,do you sometimes stop 

taking your medicine? 

39% 74% 

4 Sometimes if you feel worse when you take the 

medicine,don you stop taking it? 

26% 69% 

5 I take my medication only when I sick. 46% 78% 

6 It is unnatural for my mind and body to be 

controlled by medication 

36% 69% 

7 My thoughts are clear on medication. 42% 83% 

8 By staying on medication, I can prevent getting 

sick. 

36% 67% 

9 I feel weird, like a zombie on medication. 52% 87% 

10 Medication makes me feel tired and sluggish 53% 84% 
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FIGURE:5.1 MEDICATION ADHERENCE RATING SCALE REPORT 

 
 

 

COMPARISON BETWEEN BEFORE & AFTER COUNSELLING 
 

According to medication adherence and reducing systolic and diastolic blood pressures. 

According to the questions based on patient. Do you ever forget to take your medication? Patient 

percentage was before counselling 26% and after counselling 65%, by staying on medication I can 

prevent getting sick? Patient percentage was before counselling 36% and after counselling 

67%.when you feel better to you sometimes stop taking your medication? patient percentage was 

before counselling 39% and after counselling was 74%, I take my medication only when I am sick? 

Patient percentage was before counselling 46 % and after counselling 78% my thoughts clear on 

medication. Patient percentage was before counselling 36 %and after counselling 69%. 

The patient was clinically improved. 
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5.2 KNOWLEDGE RESULTS 
 
 

TABLE 5.2 Knowledge Results 
 
 

S.NO QUESTIONS BEFORE COUNSELING AFTERCOUNSELING 

1 Whether I am aware that diabetes is a 

disease? 

39% 63 

2 How many types of diabetes? 36% 74% 

3 What is the level of blood sugar 

to diagnose? 

40% 89% 

4 Is the infection can lead to diabetes? 46% 87% 

5 What are the various symptoms 

of diabetes? 

53% 68% 

6 What are the complications of diabetes? 49% 87% 

7 What occur if diabetes is not treated? 39% 77% 

8 Salt restriction diet is good for 

hypertension 

? 

44% 63% 

9 Which diet is limited in 

diabetes, hypertension? 

42% 69% 

10 Is exercise having valuable role in 

diabetes and hypertension? 

38% 77% 
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FIGURE:5.2 KNOWLEDGE REPORT 

 

 

COMPARING BETWEEN BEFORE AND AFTER COUNSELLING 

 

 
According to knowledge result, 

According to the question based on patients How many type of diabetes patient 

was percentage before counselling 36% and after counselling 74% What are the 

various symptoms of diabetes patient was percentage before counselling 53 

percentage and after counselling 68 percentage Which diet is limited in diabetes 

hypertension? Patient was percentage before counselling 42% after counselling 69% 

Salt restriction diet is good for hypertension the patient was percentage before 

counselling 44% after counselling 63 percentages exercise having valuable roll in 

diabetes and hypertension 

. The patient percentage was before counselling 38% and after counselling 77%. 

Patient was clinically improved. 
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5.3 ATTITUDE RESULTS 
 
 

 
TABLE 5.3 Attitude Results 

 
 

S.NO QUESTIONS BEFORE 

COUNSELING 

AFTER COUNSELING 

1 Should patient follow a controlled 
and planned diet to prevent 
diabetes? 

56% 69% 

2 Do you think estimation of blood 

sugar level is important? 

43% 62% 

3 Should we visit to physician 

regularly? 

38% 77% 

4 Do you think regular medication is 

important in diabetes? 

41% 65% 

5 Should we exercise regularly for 

healthy life? 

39% 74% 
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FIGURE:5.3 ATTITUDE REPORT 

 

 

 

 

COMPARING BETWEEN BEFORE AND AFTER COUNSELLING 

According to attitude results Question based controlled and plant diet to prevent 

diabetes the percentage rate after counselling was increased by 69%, visiting to 

physician regularly the patient was improved 77 % when compared after counselling 

patient had Patient was clinically improved74% based upon the healthy diet with 

regular exercise. Patient was clinically improved 
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ATTITUDE REPORT 
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5.4 PRACTICE TEST RESULTS 
 
 

TABLE 5.4 Practice Test Results 

S.NO QUESTIONARES BEFORE COUNSELING AFTER COUNSELING 

1 When was your blood pressure 

measured last? 

32% 62% 

2 
When was your last consultation with 

your physician? 

46% 77% 

3 When did you have your last lipid 
profile checked? 

55% 76% 

4 When was your blood sugar level 
checked last? 

39% 69% 

5 When did you have gone for exercise 

last? 

48% 82% 
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FIGURE:5.4PRACTICE REPORT 

 
 

 

 

COMPARING BETWEEN BEFORE AND AFTER COUNSELLING 
 

According to practice results, 

According to question based on patients When was your blood pressure 

measured last? The patient was percentage before counselling 32 percentage and 

after counselling 62 percentage When was your blood sugar level checked last ? The 

patient was percentage before counselling 39 in percentage after counselling 69 in 

percentage When did you have gone for exercise last ? The patient was percentage 

before counselling 48% and after counselling 82% Patient was clinically improved. 
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5.5 DIABETIC LAB PROFILE 
 

TABLE 5.5 Diabrtic lab profile 
 

S.NO 
 

PATIENT 
FASTING 

BLOOD 

GLUCOSE 

POSTPRANDIAL 

BLOOD 

GLUCOSE 

RANDOM 

BLOOD 

GLUCOSE 

HbA1c 

  NORMAL 

RANGE 

(70-100mg/Dl) 

NORMAL 

RANGE 

(80-100mg/Dl) 

NORMAL 

RANGE 
(70-100mg/Dl) 

NORMAL 

RANGE 

(up to 6%) 

  1st 

Month 

3rd 

Month 

1st 

Month 

3rd 

month 

1st 

Month 

3rd 

Month 

1st 

Month 
3rd Month 

1 D1 150 110 130 111 160 123 9 6 

2 D2 190 131 185 153 112 98 7 6 

3 D3 153 123 160 121 159 107 8 6 

4 D4 160 111 163 132 139 102 8 6 

5 D5 185 143 189 136 150 110 9 7 

6 D6 180 135 165 142 163 112 7 5 

7 D7 186 151 175 112 198 123 7 5 

8 D8 140 109 145 103 190 131 9 6 

9 D9 200 160 203 163 153 123 7 6 

10 D10 159 107 99 82 160 111 9 6 

11 D11 150 124 105 94 185 143 8 6 

12 D12 185 144 163 123 180 135 8 6 

13 D13 160 120 176 124 186 151 7 6 

14 D14 159 126 189 123 140 109 8 7 

15 D15 139 99 199 126 200 160 9 6 

16 D16 187 132 178 142 159 107 8 9 

17 D17 163 124 154 120 150 124 7 6 

18 D18 198 121 135 114 185 144 9 7 

19 D19 175 112 178 120 160 120 8 6 

20 D20 188 113 169 123 159 126 7 6 

21 D21 220 170 188 141 139 99 9 7 

22 D22 198 130 210 122 187 132 8 6 

23 D23 188 113 232 160 163 124 7 6 

24 D24 223 170 155 104 198 121 8 6 

25 D25 210 155 143 112 175 112 9 7 

26 D26 113 98 178 124 188 113 8 6 

27 D27 247 190 156 102 188 123 7 6 

28 D28 182 142 162 120 132 112 7 5 

29 D29 133 99 190 132 202 126 8 6 

30 D30 200 140 166 127 223 170 9 7 

 
 
 
 
 
 

 

26 



RB FB PPB HbA1 

                     
FIGURE:5.5Diabetes lab report 

 
 

 

COMPARISON BETWEEN TEST & CONTROL PATIENTS 
 

Comparison between test & control diabetes patients initially comparing the patients the rbg 

level of test patients have been improved after 3 months compared to control patients followed by, 

fbg level of test patients have been improved after 3 months compared to control patients followed 

by,the ppbs level of test patients have been improved after 3 months to control patients followed 

by, the hba1c level of test patients have been improved after 3 months compared to control 

patients . 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

27 

DIABETES LAB REPORT 

180 

160 

140       

120       

100       

80       

60       

40  

20   

0 

RBG FBG 

TEST CONTROL 

PPB HbA1C 



5.6 HYPERTENSION LAB PROFILE 
 

TABLE 5.6 Hypertension lab profile 

 
 

S.NO 
 

PATIENT 
BLOOD 

PRESSURE 

NA 

(SODIUM) 

K 

(POTASSIUM) 

AB 

(ALBAMIN) 

SR.CR 

(SERUM 

CREATININE) 

  NORMAL 

RANGE 

(80-120mg/dl) 

NORMAL 

RANGE 

(35-145) 

NORMAL 

RANGE 

(3.5-5.0) 

NORMAL 

RANGE 

(3.4-5.4g/dl) 

NORMAL 

RANGE 

(0.7-1.4mg/dl) 

  1st 

Month 
3rd 

Month 

1st 

Month 

3rd 

Month 

1st 

Month 

3rd 

Month 

1st 

Month 

3rd 

Month 

1st 

Month 

3rd 

Month 

1 D1 160 110 168 112 5.1 4.1 4.9 3.5 2.4 0.7 

2 D2 163 131 155 98 4.3 2.5 5.8 4.3 2.7 0.8 

3 D3 189 123 148 85 6.2 2.4 6.2 3.7 1.8 0.8 

4 D4 165 111 151 76 6.8 4.6 5.5 4.3 2.6 0.7 

5 D5 175 143 160 92 6.9 5.3 6.7 3.5 1.8 1.1 

6 D6 145 135 187 82 5.9 3.6 5.8 4.6 2.4 0.8 

7 D7 203 151 199 48 4.9 3.2 6.7 3.8 1.8 1.2 

8 D8 154 109 185 58 5.8 4.5 5.4 4.9 2.4 0.8 

9 D9 105 160 171 96 6.2 3.5 6.4 3.8 1.4 1.1 

10 D10 163 107 179 55 5.5 4.3 5.6 4.8 2.4 0.8 

11 D11 176 124 189 98 6.7 3.3 6.5 4.1 1.5 1.1 

12 D12 189 144 195 120 5.8 4.3 5.5 3.6 2.6 0.9 

13 D13 199 120 120 56 6.7 3.5 6.4 3.5 1.5 0.9 

14 D14 178 126 123 89 5.4 4.6 5.5 4.6 2.5 0.9 

15 D15 154 99 132 110 6.4 3.4 6.5 5.3 1.5 0.9 

16 D16 135 132 142 103 5.6 4.9 5.6 3.6 2.7 1.8 

17 D17 178 124 132 102 6.5 3.8 5.6 3.9 1.9 1.1 

18 D18 169 121 161 132 5.5 4.8 6.4 4.5 2.5 0.9 

19 D19 188 112 123 98 6.4 3.7 5.6 3.5 1.5 1.1 

20 D20 210 113 159 121 5.5 4.6 6.3 4.3 2.6 0.9 

21 D21 232 170 129 114 6.5 3.8 5.6 3.8 1.5 1.1 

22 D22 155 130 149 110 5.6 4.9 6.6 4.3 2.5 0.9 

23 D23 143 113 189 120 5.6 3.5 5.3 3.7 1.7 1.1 

24 D24 178 170 116 74 6.4 2.6 6.3 4.6 2.5 0.9 

25 D25 189 155 159 117 5.6 4.3 6.3 4.3 1.9 1.2 

26 D26 196 98 126 89 6.3 4.8 5.9 3.7 2.9 0.3 

27 D27 184 190 89 87 5.6 3.8 4.2 3.8 2.6 1.4 

28 D28 193 142 129 111 6.6 4.3 6.5 3.9 1.9 1.1 

29 D29 168 99 199 140 5.3 3.6 4.3 3.9 1.6 1.1 

30 D30 174 140 129 89 6.3 3.9 5.4 4.2 2.8 0.9 
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BLOOD 

                

FIGURE:5.6 BLOOD PRESSURE REPORT 
 

DIFFERENCE BETWEEN COUNSELLING &NON COUNSELLING PATIENTS 

 
Comparison between test & control blood pressure patients initially comparing the patients 

the blood pressure level of test patients have been improved after 3 months compared to control 

patients followed by, na level of test patients have been improved after 3 months compared to 

control patients followed by, the k level of test patients have been improved after 3 months 

compared to control patients followed by, the ab level of test patients have been improved later 3 

months compared to control patients followed by, the sr.cr level of test patient have been 

improved after 3 months compared to control patients 
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5.7 LIPID LAB PROFILE 

TABLE 5.7 Lipid Lab Profile 

S.NO PATIENT TOTAL 
CHOLESTEROL 

HDL LDL VLDL TG 

  NORMAL RANGE 
(<200mg/dl) 

NORMAL RANGE 
(>40mg/dl) 

NORMAL RANGE 
(<130mg/dl) 

NORMAL RANGE 
(<40mg/dl) 

NORMAL RANGE 
(<150mg/dl) 

  1st 

MONTH 

3rd 

MONTH 

1st 

MONTH 

3rd 

MONTH 

1st 

MONTH 

3rd 

MONTH 

1st 

MONTH 

3rd 

MONTH 

1st 

MONTH 

3rd 

MONTH 

1 D1 241 185 35 54 133 122 54 35 165 138 

2 D2 230 195 35 54 141 125 51 35 162 131 

3 D3 211 185 36 56 135 126 56 36 174 135 

4 D4 247 189 38 58 145 123 58 38 175 136 

5 D5 249 188 39 52 148 125 52 39 179 141 

6 D6 210 197 40 57 147 124 57 40 155 135 

7 D7 222 194 31 41 146 128 41 31 154 138 

8 D8 232 181 32 45 148 127 45 32 151 134 

9 D9 216 185 36 46 149 129 46 36 187 137 

10 D10 212 184 31 48 150 126 48 31 178 139 

11 D11 211 186 32 46 148 124 46 32 179 135 

12 D12 221 188 36 47 141 127 44 36 180 134 

13 D13 231 199 35 49 151 128 49 35 175 136 

14 D14 248 195 34 50 142 126 50 34 175 134 

15 D15 223 194 39 51 146 125 51 39 174 136 

16 D16 242 195 38 52 145 124 52 38 176 138 

17 D17 247 196 37 53 147 127 53 37 178 148 

18 D18 249 197 38 54 148 129 54 32 179 149 

19 D19 251 185 31 55 149 127 55 31 178 134 

20 D20 241 184 36 45 135 126 45 36 168 145 

21 D21 211 186 35 46 136 127 46 35 165 146 

22 D22 201 196 34 47 139 128 47 34 180 147 

23 D23 203 184 36 48 135 124 48 36 181 148 

24 D24 202 189 32 41 134 126 41 32 175 149 

25 D25 250 198 31 48 137 127 48 31 174 147 

26 D26 214 184 36 47 136 126 47 36 176 147 

27 D27 231 195 35 45 134 125 45 35 175 145 

28 D28 251 187 34 42 132 124 42 34 174 146 

29 D29 214 189 39 43 133 126 43 39 176 142 

30 D30 213 198 34 46 135 127 46 34 179 143 
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LIPID 

               
FIGURE 5.7 LIPID PROFILE REPORT 

 
 
 

 

COMPARISON BETWEEN TEST & CONTROL PATIENTS 

Comparison between test & control lipid profile patients initially comparing the patients the 

T.CHL level of test patients have been improved after 3 months compared to control patients 

followed by, HDL level of test patients have been improved after 3 months compared to control 

patients followed by, the LDL level of test patients have been improved after 3 months compared 

to control patients followed by, the VLDL level of test patients have been improved after 3 months 

compared to control patients followed by, the TG level of test patients have been improved after 3 

months compared to control patients. 
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DISCUSSION 

 
 

 The findings of the present study indicate that clinical pharmacist 

delivered intervention services can improve clinical outcomes for patients with 

diabetes,hypertension, and dyslipidemia. These findings lend further evidence to the 

value of pharmacist provided services for patients with common chronic conditions. 

Future research could be conducted to help provide more targeted and definitive 

evidence for the value of clinical pharmacist services.The prevalence of hypertension and 

obesity in patients with T2DM are high throughout the world Controlling hypertension and 

reducing obesity in these patients is important to limit the morbidity and costs for the 

health care systems derived from diabetic complications. Better understating of diabetic 

complications and comorbidities is important for determining the right treatment strategies 

to reduce diabetes mellitus, blood pressure and obesity levels in the patients. 
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6. Annexure 

 

 
6.1 ETHICAL LETTER 
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6.2 Patient case profile 

 

NAME : 

 
AGE/SEX : 

 
ADDRESS : 

 
PASHISTORY DRUG HISTORY FAMILY HISTORY 

PERSONAL HISTORY INCLUDING SUBSTANCE ABUSE: 

CLINICAL AND BIOCHEMICAL INVESTIGATIONS: (AT SCREENING & AT 

END OF3 MONTH) 

1. LIPID PROFILE 

 
2. FASTING BLOOD GLUCOSE 

 
3. POSTPRANDIAL BLOOD GLUCOSE 

 
5. HbA1C 

 
6. BLOOD PRESSURE 

 
7. HEIGHT, WEIGHT, BMI 

 
8. WAIST HIP RATIO ( WHR = WAIST CIRCUMFERENCE / HIP CIRCUMFERENCE) 

 
9. BLOOD UREA & SERUM CREATININE 

 
10. URINE PROTEIN OUTCOME OF THE PATIENT : 
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6.3 Patient Inform consent form(English) 

 

Participant’s name: 

 

Phone number: 

 

Address: 

 

Title of the project: “Clinical pharmacist intervention in improving clinical 

outcomes in Type 2 Diabetes mellitus, Systemic Hypertension and Dyslipidemia 

- A prospective interventional randomized controlled clinical trial.” The details of 

the study have been provided to me in writing and explained to me in my own 

language. I confirm that I have understood the above study and had the 

opportunity to ask questions. I understand that my participation in the study is 

voluntary and that I am free to withdraw at any time, without giving any reason, 

without the medical care that will normally be provided by the hospital being 

affected. I agree not to restrict the use of any data or results that arise from this 

study provided such a use is only for scientific purpose(s). I have been given an 

information sheet giving details of the study. I fully consent to participate in the 

above study. 

 
 
 
 
 
 

 
Signature of participant Signature of Witness: 

 

Date: Date: 
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6.4 Patient inform consent form (Tamil) 
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6.5 MEDICATION ADHERENCE RATING SCALE (MARS) 
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6.6 KNOWLEDGE ATTITUDE AND PRACTICE QUESTIONNAIRE 

 

 
QUESTIONNAIRE FOR KNOWLEDGE : 

1.Whether I am aware that diabetes is a disease? 

2.How many types of diabetes? 

3.What is the level of blood sugar to diagnose diabetes? 

 4. Is the infection can lead to diabetes? 

5.What are the various symptoms of diabetes? 

6.Which is the most correct method of blood sugar estimaton ?                             

7.What occur if diabetes is not treated? 

8.Which life style modifications help in diabetes,hypertension and  dyslipidemia? 

9.Which diet is limited in diabetes, hypertension?  

10.Is exercise having valuable role in diabetes and hypertension? 

11.Treatment drugs should be taken daily or only when you are feeling sick?  

1    2..  . What are the complications of diabetes? 

13.What is blood pressure and what are its complications ? 

14.what is dyslipidemia and what are its complications ? 

15.Salt restriction diet is good for hypertension ? 

 
 
 

 
ATTITUDE QUESTIONNAIRE : 

 

1. .Should patient follow a controlled and planned diet to prevent diabetes?  

2.  Do you think estimation of blood sugar level is important? 

3.Should we visit to physician regularly? 

 

4.Do you think regular medication is important in diabetes?  

5. Should we exercise regularly for healthy life? 
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PRACTICE QUESTIONNAIRE 

 

1. When was your blood pressure measured last? 

 

2. When was your last consultation with your physician? 

 

3. When did you have your last lipid profile checked? 

 

4. When was your blood sugar level checked last? 

 

5.    When did you have gone for exercise last? 
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6.7 PAMPLET:DIET CHART FOR METABOLIC DISORDER 
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