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Abstract  
Aim: To analyze the impact of statins use in type-2 diabetes patients. 

Objective: To improve the quality of life and to decrease the risk associated with cardiovascular events, to 

increase the patient compliance towards statin therapy and to increase the awareness among patients about 

statin therapy and lifestyle modifications. To identify the cost of different statins containing drug brands.  

Methodology: A prospective observational study was conducted in secondary care centers and data was 

collected from medical case records,116 diabetic type 2 patients under treatment with stains were interviewed 

twice and their demographic data(age, gender, education) , statin information ,their serum lipid profile were 

recorded. In between three months after the initial visits, patients were assessed using questionnaires and also 

assessed cholesterol ratio. The Framingham Risk Score is a gender-specific algorithm used to estimate the 10-

year cardiovascular risk of an individual. 

Results: Among 150 cases we have found that 116 cases were referred follow up’s respectively. From the 

results, statins have shown the impact in type-2 diabetes condition and the patients impacted by counseling, 

given by the clinical pharmacist. The cholesterol ratio (HDL, LDL, Total cholesterol) and risk of cardiovascular 

diseases was decreased which results in quality of life.   

Conclusion: Impact of statin, as reflected by patient counseling and adherence, is significantly related to 

cholesterol goal achievement in patients with dyslipidemia. Questionnaires are used to identify patients who are 

adherent to statin therapy and quality of life. 
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I. Introduction 
Statins, also known as HMG-CoA reductase inhibitors, are a class of lipid-lowering medications. 

Statins can competitively inhibit 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase, resulting in 

an effective decrease of low-density lipoprotein (LDL) cholesterol levels, and their use has been proved to 

decrease major cardiovascular events in both primary and secondary prevention.
 [2]

 This is significant because 

most circulating cholesterol comes from internal manufacture rather than the diet. When the liver can no longer 

produce cholesterol, levels of cholesterol in the blood will fall. Cholesterol synthesis appears to occur mostly at 

night, 
[1] 

so statins with short half-lives are usually taken at night to maximize their effect. Studies have shown 

greater LDL and total cholesterol reductions in the short-acting simvastatin taken at night rather than the 

morning
 [3,4]

. In diabetic patients, primary prevention with statins is recommended or should be 

considered in nearly all ≥40 years of age, with the intensity of therapy depending on the presence of 

other cardiovascular risk factors and end-organ damage 
[5, 6, 7]. 

Statin therapy should be added to lifestyle 

therapy, regardless of baseline lipid levels, for diabetic patients  

● The primary goal is an LDL cholesterol <100 mg/dl (<2.6 mmol/l) (A); a lower LDL cholesterol goal of 70 

mg/dl (1.8 mmol/l), using a high dose of a statin, is an option. 

● Without CVD who are over the age of 40 years and have one or more other CVD risk factor. The primary 

goal is an LDL cholesterol <100 mg/dl (<2.6 mmol/l)  

● Statin therapy should be considered in addition to lifestyle therapy if LDL cholesterol remains >100 mg/dl 

or in individuals with multiple CVD risk factors. 

If drug-treated patients do not reach the above targets on maximal tolerated statin therapy, a reduction in LDL 

cholesterol of >40% from baseline is an alternative therapeutic goal. 
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1.1   Link between Diabetes And Heart Disease 

The following statistics speak loud and clear that there is a strong correlation between cardiovascular disease 

(CVD) and diabetes. 

● At least 68 percent of people age 65 or older with diabetes die from some form of heart disease; and 16% 

die of stroke. 
● Adults with diabetes are two to four times more likely to die from heart disease than adults without 

diabetes. 
● The American Heart Association considers diabetes to be one of the seven major controllable risk factors 

for cardiovascular disease. 
Diabetes mellitus (DM) is a group of metabolic disorders in which there are high blood sugar levels 

over a prolonged period.
[8]

 Symptoms of high blood sugar include frequent urination, increased thirst, and 

increased hunger. If left untreated, diabetes can cause many complications
 [9]

. Acute complications can include 

diabetic ketoacidosis, hyperosmolar hyperglycemic state, or death
 [10]

. Serious long-term complications include 

cardiovascular disease, stroke, chronic kidney disease, foot ulcers, and damage to the eyes 
[9]

.Over time, high 

blood glucose from diabetes can damage your blood vessels and the nerves that control your heart and blood 

vessels. The longer you have diabetes, the higher the chances that you will develop heart disease. People with 

diabetes tend to develop heart disease at a younger age than people without diabetes. 

 

1.2   Diabetes A Major Risk Factor 

A large body of epidemiological and pathological data documents that diabetes is an independent risk 

factor for CVD in both men and women
 [11,12,13]

 Women with diabetes seem to lose most of their inherent 

protection against developing CVD
 [11,14]

. CVDs are listed as the cause of death in ≈65% of persons with 

diabetes
 [15]

. Diabetes acts as an independent risk factor for several forms of CVD. To make matters worse, when 

patients with diabetes develop clinical CVD, they sustain a worse prognosis for survival than do CVD patients 

„without diabetes
 [16,17,18]

 . Diabetes is a prime risk factor for cardiovascular disease (CVD). Vascular disorders 

include retinopathy and nephropathy, peripheral vascular disease (PVD), stroke, and coronary artery disease 

(CAD). Diabetes also affects the heart muscle, causing both systolic and diastolic heart failure. The etiology of 

this excess cardiovascular morbidity and mortality is not completely clear. Evidence suggests that although 

hyperglycemia, the hallmark of diabetes, contributes to myocardial damage after ischemic events, it is clearly 

not the only factor, because both pre-diabetes and the presence of the metabolic syndrome, even in normo-

glycemic patients, increase the risk of most types of CVD 
[19-22]

. . 

 

1.3   Increased Risk Of Cvd In Diabetic Patients 

Diabetes is treatable, but even when glucose levels are under control it greatly increases the risk of heart disease 

and stroke. That's because people with diabetes, particularly type-2 diabetes, may have the following conditions 

that contribute to their risk for developing cardiovascular disease. 

Smoking: If you have diabetes, it is important to stop smoking because both smoking and diabetes narrow blood 

vessels  

High blood pressure: High blood pressure can strain your heart, damage blood vessels, and increase your risk 

of heart attack, stroke, eye problems, and kidney problems.  

Abnormal cholesterol levels: Cholesterol is a type of fat produced by your liver and found in your blood. You 

have two kinds of cholesterol in your blood: LDL and HDL. LDL, often called “bad” cholesterol, can build up 

and clog your blood vessels. High levels of LDL cholesterol raise your risk of developing heart disease. Another 

type of blood fat, triglycerides also can raise your risk of heart disease when the levels are higher than 

recommended by your health care team. 

Obesity and belly fat: Excess belly fat around your waist, even if you are not overweight, can raise your 

chances of developing heart disease. You have excess belly fat if your waist measures 

● more than 40 inches and you are a man 
● more than 35 inches and you are a woman 

 
1.4   Risk Assessment 

A risk factor is any attribute, characteristic or exposure of an individual that increases the likelihood of 

developing a disease or injury. Some examples of the more important risk factors are underweight, unsafe sex, 

high blood pressure, tobacco and alcohol consumption, and unsafe water, sanitation and hygiene. Risks for 

cardiovascular patients are calculated by the following scale. 

 

Framingham risk score scale: 

In our study we used Framingham  risk score calculator because risk scores such as the Framingham 

Risk Score give an indication of the likely benefits of prevention, they are useful for both the individual patient 
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and for the clinician in helping decide whether lifestyle modification and preventive medical treatment, and for 

patient education, by identifying men and women at increased risk for future cardiovascular events
.[23]

 Coronary 

heart disease (CHD) risk at 10 years in percent can be calculated with the help of the Framingham Risk Score. 

Individuals with low risk have 10% or less CHD risk at 10 years, with intermediate risk 10-20%, and with high 

risk 20% or more. 

 

Patient Compliance And Medication Adherence: 

The World Health Organization defines adherence as the degree to which the person‟s behavior 

corresponds with the agreed recommendations from a healthcare provider. Compliance is defined as the degree 

to which a patient correctly follows medical advice. There is no recognized gold-standard method to measure 

adherence. There are direct and indirect ways to measure adherence and a combination of these may be needed 

to accurately quantify adherence in actual practice. Direct methods include directly observing treatment, or 

measuring the concentration of the drug or metabolite or a biological marker added to the drug in blood or urine. 

However, these methods tend to be costly and burdensome
 [24,25]

. Indirect methods include questionnaires, pill 

counts, prescription refill rates, measurement of physiological markers (e.g. LDL-C levels), filling out a 

medication diary and electronic medication monitoring 
[26,27]

. 

 

II. Materials And Methods 
We conducted a prospective observational study in patients with type 2 diabetes under treatment with 

statins. Participants enrolled in secondary care hospital. All patients received a 10min explanation of study 

protocol and patient compliance towards statin therapy and its significance was explained in simple language by 

clinical pharmacist. All patients who took statins were identified during 3 months and included to the study. 

Among enrolled patients who did not have documented LDL-c within 90 days after study inclusion or those who 

did not keep their scheduled visit 3 months after initial visit were excluded.Totally, 116 patients with diabetes 

and prescription of statins were included during 3 month sampling period. Clinical pharmacists interviewed 

patients and filled out demographic data (age, gender, education) and statin information (brand of statin) in data 

gathering form.In addition, data regarding cholesterol ratio over the same period were included. All patients 

were asked to return after initial visit to know their adherence and quality of life. 

 

 
Figure 1: follow-up chart of the studied patients. 
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Statistical analysis: 

 Statistical analysis was performed by using Graph pad prism to determine student t-test. A 10 year risk 

score is calculated by using Framingham risk score.
[23]

 The  results are represented as mean, standard deviation 

and P-value with 95% confidence interval. 

 

III. Results 
Among 150 patients met inclusion criteria, 34 patients were excluded during the study and final 

analysis were conducted with data from 116 patients who completed the study. Atorvastatin were prescribed to 

33 patients and rosuvastatin were prescribed to 32 patients, the combination with clopidogrel, aspirin, and 

fenofibrate was prescribed with statin. Atorvastatin combination drug were prescribed to 23 patients and 

rosuvastatin combination were prescribed to 28 patients (Figure-5). Average cost of prescribed statins were 

shown in (Figure 6) in which atorvastatin average cost were 55.14, atorvastatin combination average cost were 

81.59, rosuvastatin average cost were 146.06, rosuvastatin average cost were 124.27Overall, the patients who 

followed diet and exercise along with statin therapy shown positive results.The study was carried out in patients 

between age group of 18-80 in which males were (53.4%) and females were (46.5%) (Table-1 and Figure 2). 

Out of which the patients of age group from 21-30 were (1.7%), 31-40 were (11.2%), 41-50 were (14.6%), 51-

60 were (35.3%), 61-70 were (29.3%), 71-80 were 97.7%) (Table-1). The diabetic history of patients with 

denovo were (9.4%), 1-5 years were (21.5%), 6-10 years were (37.9%), 11-15 years were (19.8%), 16-20 years 

were (10.3%) and above 20 years were (0.8%) (Table-1 and Figure 4). Compared to initial visits the follow up 

results had shown the greater impact in which their life style modification were improved , cholesterol ratio was 

reduced and risk score were decreased which indicates quality of life was increased.(table 3) . The average 

cholesterol of all patients was assessed (table 5). Among 51 patients, 32 patients were reduced, 5 were stopped, 

and 14 were not reduced their social history (table 4). 

 

 
   

Sex distribution (figure-2) 
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Educational status (figure-3) 

 
 

Diabetic history (figure-4) 

 
        

Types of Statins (figure-5) 
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Table 2 Average Cost Of Statins 

Drugs Average Cost Of Different 

Brands 

Number of drugs 

Atorvastatin 

 

55.14 
33 

Atorvastatin Combination 

 

81.59 23 

Rosuvastatin 

 

146.06 32 

Rosuvastatin Combination 124.13 28 

Average cost of statins (figure-6) 

 
 

IV. Discussion 
In spite of the importance of impact of statin therapy for achieving therapeutic goals, there are limited 

reports about impact of statin therapy and its associated factors.eduction in cholesterol ratio was shown to be 

associated with adherence to therapy and following diet and exercises. Through the questionnaires, the data 

about patient‟s adherence to statins was assessed. Our results revealed that according to the questionnaires and 

obtained data from the case records, three fourth of patients with diabetes were adherent to statin therapy. In 

addition, both questionnaire and case records agreed in defining adherent and impact of statin. Significant 

association between adherence and clinical outcomes were also found in similar studies 
[29,30,32]

. In these studies, 

more than 60%of patients had good adherence to statin therapy especially during the first month of treatment 
[28-

31]
.Small percentage of our study population had reached cholesterol ratio <4.4 in 98 patients. It is similar to 

conducted studies reported overall percent of patients with diabetes and dyslipidemia attained their cholesterol 

ratio less than 100mg/dl 
[29,33]

. Initial findings show that in spite of importance of statin therapy to decrease risk 

of CHD, the major proportion of patients receiving statin therapy did not achieve cholesterol ratio. Inadequate 

adherence can be laid at many doors. Poly-pharmacy is common among patients with type 2 diabetes which 

implies to the prescription of oral hypoglycemic, antihypertensive and lipid lowering medications for an 

individual. It is also a growing barrier to adherence and attainment of therapeutic goal 
[34,35]

. In addition, limited 

time spent during clinic visits contributes to inadequate attention to multiple aspects of this care 
[36]

. 

 
Table 3:  characteristics of statin therapy and associated factors  

 

Characteristics 

 

              Females (n=54) (95% CI) 

 

Baseline        Follow-up        p value  

                Males (n=62) (95%CI) 

 

Baseline         Follow-up          p value  

Diet  

              Followed  

 
     Not followed  

 

19(3.16±2.56)  47(7.83±7.11)     <0.001 

 
35(5.83±5.94)   7(1.16±1.16)      <0.001 

 

   28(4.66±4.50)   51(8.5±6.09)         0.002 

 
34(5.66±3.67)   11(1.83±1.83)   <0.001 

Exercise  

             Followed  

 
    Not followed  

 

  14(2.33±2.06)  29(4.83±3.54)         0.006 

 
 

  40(6.66±6.37)  25(4.16±5.03)         0.085 

 

25(4.16±3.06)   48(8±5.55)        <0.001 

 
 

37(6.16±4.30)   14(2.33±2.25)   <0.001 

Cholesterol ratio  
               Low 

  

 
  11(1.83±1.32)  44(7.5±6.38)         <0.001 

 

 
24(4±2.75)        53(8.83±6.04)   <0.001 
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Average  
 

   Moderate  

 
               High  

 

41(6.16±6.49)  10(1.66±1.63)    <0.001 
 

     2(0.4±0.89)        0                      

 
      0                        0 

   35(5.83±4.75)    9(1.5±1.37)       <0.001 
 

     3(0.5±0.83)        0 

 
-                       - 

Risk score  
    <1 

 

    1 -5 
 

    6-10 

 
    11-15 

 

    16-20 

 

    21-25 

 
    26-30 

 

    >30 

 
5(0.83±1.16)   7(1.16±1.94)       0.179 

 

   30(5±5.29)      42(5.29)                 0.222 
 

   11(1.83±2.13)  5(0.83±2.04)         0.396 

 
      8(1.33±2.42)    0 

 

-                  - 

 

-              - 

  
-               - 

 

-               - 

 
        -           1(0.16±0.40) 

 

5(0.83±1.16)   10( 1.66±1.63)     0.281 
 

9(1.5±2.34)     16(2.66±3.07)         0.3 

 
   6(1±1.09)         12(2±2.09)           0.203 

 

22(3.66±4.27)   16(2.66±3.01)     0.403 

 

10(1.66±1.63)     7(1.16±1.60)      0.541 

 
     6(1±1.26)               - 

 

     4(0.66±1.03)          - 

              Data are mean ± SD with confidence interval of 95% 

 

Table 4: Characteristics of social history 

         Characteristics  

 
         Baseline 

 

 

Follow-up  

                           

      Reduced         Stops 

 

 

Not reduced 

 

Smokers  

 

31(5.1±3.06) 

 

20(3.33±1.63) 

 

1(0.16±0.40) 

 

10(1.66±1.75) 

 

Alcoholics  

 

20(3.33±2.73) 

 

12(2±1.5) 

 

4(0.66±0.81) 

 

4(0.66±0.81) 

            Data are mean ± SD. 

 

Table 5: cholesterol goal attainment 
 

CHARACTERISTIC  

 

BASELINE  

 

FOLLOWUP  

 

TOTAL CHOLESTEROL 

 

198.19±38.02 

 

170.4±29.94 

 
HDL 

 
38.95±6.07 

 
47.61±7.49 

 

LDL 

 

135.09±29.42 

 

117.81±21.49 

 
CHOLESTEROL RATIO 

 
5.06±1.1 

 
3.61±0.81 

 

SYSTOLIC BP 

 

138.44±21.29 

 

123.79±8.61 

 
RISK SCORE 

 
18±8.6 

 
12.58±7.03 

     Data are mean ± SD. LDL= low density lipoprotein, SD= standard deviation, HDL= high density lipoprotein.  

 It is necessary to increase awareness of the most important causes of non-adherent 
[37]

. Therefore 

the development of interventions such as asking questionnaires may be useful to improve adherence and to 

lower cholesterol ratio by explaining the importance of therapy and lifestyle modifications. Another previous 

study also demonstrated an improvement of health by decreased cholesterol ratio which decreases CHD and 

related outcomes in patients with type 2 diabetes by involving clinical pharmacist in the multidisciplinary team. 

However, more studies will be needed to evaluate the effects of different interventions 
[38]

. Prescribing adequate 

amount of statins between physicians visits is another solution to improve adherence and quality of life. This 

makes patients sure of having enough available medications to use before physicians visit.  After initial visit the 

patient adherence and impact of statin therapy were assessed.In addition, patient education and better 

interactions of patient and health care team will have the enormous effect on improving quality of life. Another 

factor could influence on quality of life was socioeconomic position including patients income. Although 

because of our local culture, we could not evaluate this factor but a recent cohort study showed a decreased 

quality of life with decreasing income in patients with established cardiovascular disease especially among men 

aged 40-64 years 
[38]

.There is controversy that increased medication adherence is associated with reduced 
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healthcare expenses particularly during the years immediately following the onset of diabetes. However, 

medication adherence can improve health care outcome 
[39, 40]

. Therefore, education regarding statin therapy and 

life style modifications, adherence is necessary to improve quality of life particularly with low socio economic 

levels.Risk score was measured by using Framingham which is used to estimate 10 year cardiovascular risk. In 

our study we used Framingham risk score calculator because risk scores such as the Framingham Risk Score 

give an indication of the likely benefits of prevention, they are useful for both the individual patient and for the 

clinician in helping decide whether lifestyle modification and preventive medical treatment, and for patient 

education, by identifying men and women at increased risk for future cardiovascular events
 [23]

. Coronary heart 

disease (CHD) risk at 10 years in percent can be calculated with the help of the Framingham Risk Score. 

Individuals with low risk have 10% or less CHD risk at 10 years, with intermediate risk 10-20%, and with high 

risk 20% or more.  

 

V. Conclusion 
Impact of statin seems to be a significant in health care system for diabetic patients. Emphasis should 

be put on health care delivery systems and policy organizations to improve health care providers and patient 

alliance and promote clinical programs to enhance medication adherence.In our study patients who participated 

in brief face to face counseling sessions with a clinical pharmacist at the beginning of statin therapy demonstrate 

greater medication adherence in follow up visits and improved their quality of life. Socio-economic burden is 

seen in patients with low income due to persistent medical advice.  

Initially the male patients with social history had high risk of cardiovascular diseases, and may prone to 

strokes based on past social history, those are reduced their risk by improving adherence and quality of life 

through effective counseling. 

 

Limitations: 

Random selection of patients was done in study. In some patients due to socio-economic burden revisit is not 

seen. The results can be appropriate when it is done in large scale. 
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