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Background: Atherosclerosis-related cardiovascular diseases (coronary heart diseases, ischemic stroke, and peripheral vascular 
diseases) account for the majority of deaths in diabetic and other high-risk patients. Statin therapy reduces major vascular events, 
coronary death or nonfatal myocardial infarction, coronary revascularization, and ischemic stroke. However, a gap exists between 
guideline recommendations and the clinical practice of primary statin preventive therapy. This was a cross-sectional study that aimed 
to determine the prevalence and some associated risk factors of.
Purpose: This study was intended to assess the magnitude of primary statin preventive therapy and associated factors among patients 
with high atherosclerosis-related cardiovascular disease risks.
Patients and Methods: An institutional-based cross-sectional study design was conducted by a consecutive sampling technique 
from February 1, 2023, to May 30, 2023. Face-to-face interviews using a structured questionnaire, document review, and laboratory 
measurements were implemented to collect data. Data entered into Epi Data were analysed by STATA version 14 and summarized by 
using frequency tables and graphs. Binary and multivariate logistic regression analyses were performed and checked for association at 
a p value of <0.05.
Results: A total of 389 patients were included in this study. Diabetes mellitus (43.75%), hypertension (47.3%), and chronic kidney 
disease (9.25%) were commonly identified diseases. One hundred sixty-seven (42.93%, CI: 38.07–47.92) patients with high athero
sclerosis-related cardiovascular disease (ASCVD) risks were on primary statin preventive therapy. Duration of diabetes mellitus 
(AOR=1.33, CI: 1.1569–1.528), treating physician (AOR=3.875, CI: 1.368–10.969), follow-up regularity (AOR=3.113, CI: 1.029– 
9.417) and ten-year atherosclerosis-related cardiovascular disease risk score (AOR=1.126, CI: 1.021–1.243) were found to be 
significantly associated with the use of primary statin preventive therapy.
Conclusion and Recommendations: The magnitude of patients who were on primary statin preventive therapy was relatively low 
(42.93%). Improving the regular follow-up and making senior physicians (internists) attend patients at medical follow-up clinics would 
likely improve the number of patients who are on primary statin preventive therapy.
Keywords: atherosclerosis, cardiovascular disease, primary statin preventive therapy

Introduction
Atherosclerosis-related cardiovascular disease (ASCVD) is a plaque buildup in arterial walls that results in arterial wall 
narrowing manifested by ischemic heart disease, ischemic stroke, peripheral arterial disease, aneurysm, or dissection. It 
remains the leading cause of morbidity and mortality in both developed and developing nations, and its incidence 
continues to rise with a consequent increase in the rates of coronary and cerebrovascular events.1–3
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The use of statins in ASCVD risk reduction for primary and secondary prevention has been well established in landmark 
trials.4 Statins reduce the risk of all-cause mortality, cardiovascular mortality, stroke, and myocardial infarction for patients 
who are at high risk of ASCVD.5 The 2019 American College of Cardiology/American Heart Association (ACC/AHA) 
guideline recommends the use of primary statin preventive therapy for individuals with a high risk of ASCVD.6

Despite their well-established benefits and corresponding recommendations from expert bodies and guidelines, several 
studies have shown suboptimal use of primary statin preventive therapy in “real world” clinical practice. The large gap in statin 
treatment has serious health and economic consequences for patients and the health care system in general.5,7–9

Predictors for the use of primary statin preventive therapy include but are not limited to the age of participants, male sex, 
urban residence, better income, hypertension, duration of diabetes mellitus, baseline cholesterol level, blood glucose control, 
chronic kidney disease, ten-year ASCVD risk score, follow-up regularity, specialty of the physician, and other 
comorbidities.9–20

Even if some studies were conducted on diabetic patients in Ethiopia, the overall magnitude of primary statin 
preventive therapy involving all at-risk patients has not been studied thus far. Therefore, this study aimed to assess the 
magnitude of patients who are on primary statin preventive therapy and associated factors in the North Shoa zone, Debre 
Berhan Comprehensive Specialized Hospital, medical follow-up clinic. The findings might serve as an initial triggering 
factor for large-scale studies so that emphasis might be given to this vital and cost-effective but neglected therapy.

Materials and Methods
Study Settings
A cross-sectional study was conducted between February 1, 2023, and May 30, 2023, at the medical follow-up clinic of 
Debre Berhan Comprehensive Specialized Hospital. The hospital is located in Northeast Ethiopia, which is 130 km away 
from the capital city, Addis Ababa. The hospital has a catchment population of 3.5 million.

Study Subjects and Variables
Study Subjects
Patients with high atherosclerosis-related cardiovascular disease (ASCVD) risk who had follow-up at the medical follow- 
up clinic, Debre Berhan Comprehensive Specialized Hospital, during the study period were considered the study 
population. History of hypertension, diabetes mellitus, smoking, and anti-hypertensive medication was taken. Blood 
pressure and other physical examinations were done and documented. Laboratory measurements including fasting blood 
sugar and lipid profile were determined for all patients for whom screening is recommended. Then, high-risk patients for 
ASCVD were selected based on the 2019 American College of Cardiology/American Heart Association (ACC/AHA) 
guidelines for whom the use of primary statin preventive therapy is recommended. Accordingly, individuals aged 20–75 
years and low-density lipoprotein cholesterol (LDL-C) ≥ 190 mg/dl, 40–75 years of age with diabetes mellitus (DM) and 
LDL-C 70–189 mg/dl and 40–75 years of age with LDL 70–189 mg/dl and a 10-year ASCVD risk of 7.5% or higher 
were included in this study. Patients who had established ASCVD were excluded from the study.

Study Variables
Dependent variable: Appropriate use of primary statin preventive therapy in patients with high ASCVD risks.
Independent Variables:

1. Sociodemographic characteristics: age, sex, marital status, educational status, and place of residence.
2. Socioeconomic and behavioral factors: health insurance, income, smoking, and patient refusal to take statins.
3. Disease-related factors: hypertension, diabetes mellitus, cholesterol level, fasting blood glucose level, duration of 

diabetes mellitus, type of diabetes mellitus, chronic kidney disease, diabetes-associated complications, other 
comorbidities, history of hospitalization, frequency of follow-up, presence of contraindications, medication side 
effects and use of other drugs, side effects of statins, contraindication to statins, and patients affording to buy 
statins.

4. Physician-related factors: Specialty of the prescriber and physician reluctance (failure to prescribe).
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Sample Size and Sampling Procedures
The sample size was calculated using a formula for the estimation of single population proportion with the assumption of 
95% confidence interval, 5% margin of error and prevalence of 55%. Consecutive sampling method was used to recruit 
389 study participants.21

Data Collection Instruments and Procedure
Data were collected through trained data collectors using a predesigned questionnaire. Patients were interviewed to obtain 
sociodemographic and socioeconomic data. Relevant medical history and laboratory parameters were obtained from patient 
records. Laboratory investigations of fasting blood sugar lipid profiles and creatinine were determined. High-risk patients for 
ASCVD were identified based on the LDL level, ten-year ASCVD score and diabetes mellitus status of patients.

Data Analysis
Data were coded, recoded, cleaned, and explored to identify missing values and inconsistencies. Data were entered into 
EpiData V.3.1 and analysed by STATA 14.0. In the descriptive analysis, the mean with SD frequency and percentages 
were calculated. Basic assumptions of logistic regression were checked. Both bivariate and multivariate logistic 
regression analyses were used to identify factors independently associated with the appropriate use of primary statin 
preventive therapy in patients with high ASCVD risks. Those variables with p values of less than 0.2 in bivariate analysis 
were exported to multivariate analysis to control the possible effect of confounders. Adjusted odds ratio (AOR) with 95% 
confidence interval (CI) and p value <0.05 were used to select independently associated factors with appropriate use of 
primary statin preventive therapy in patients with high ASCVD risks.

Definition of Terms
● Appropriate use of statin: patients are considered as appropriately treated with primary statin preventive therapy 

when they are started appropriate dose of statin in the presence of indications according to the 2019 American 
College of Cardiology/American Heart Association (ACC/AHA) guideline recommendation.

● Atherosclerosis-related cardiovascular disease (ASCVD) is a plaque buildup in arterial walls that results in arterial 
wall narrowing and is manifested by ischemic heart disease, ischemic stroke, peripheral arterial disease, aneurysm, 
or dissection.3

● Hypertension: persistently elevated systolic blood pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg 
in patients aged 18 years and above, history of hypertension, or the use of anti-hypertensive drugs.22

● Diabetes mellitus: fasting serum glucose ≥126 mg/dl, history of diabetes mellitus or use of antidiabetic 
medications.3

● Chronic kidney disease: Abnormalities of kidney structure or function persisted for more than 3 months. Diagnosis 
was performed by clinical, biochemical (increased creatinine) and/or imaging (ultrasound-proven reduced/increased 
kidney size).23

● Good glycaemic control: Fasting blood sugar ranges from 80 to 130 mg/dl.3

● Lipoproteins are complexes of lipids and proteins in the blood and can be classified as low-density lipoproteins 
(LDL), high-density lipoproteins (HDL), and very low-density lipoproteins (VLDL) and their abnormality results in 
premature atherosclerotic cardiovascular disease (ASCVD).3

● Ten-year ASCVD risk score: This is a calculated value from a risk estimator model using multiple variables of age, 
sex, race, total cholesterol, blood pressure, hypertension medication, diabetes mellitus, and smoking status. It is 
used to predict the next 10-year risk for a first atherosclerotic cardiovascular disease event for patients without 
ASCVD. Patients with a score of 7.5% and above are considered to be intermediate- to high-risk patients for 
developing ASCVD and are indicated to start primary statin preventive therapy to prevent the patient from 
developing ASCVD.9

● Statins: are lipid-lowering agents that are given for patients with established ASCVD for secondary prevention or 
for patients who are at high risk of developing ASCVD events for primary prevention.3
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● Regular follow-up: Patients who attended their follow-up regularly according to their schedule.20

● Irregular follow-up: Patients who do not attend their follow-up regularly and not according to their schedule.

Results
Sociodemographic Characteristics of the Study Participants
A total of 389 patients who were at high risk of atherosclerosis-related cardiovascular disease and had follow-up at the 
Debre Berhan Comprehensive Specialized Hospital Medical Follow-up Clinic were included in this study. The total 
response rate was 93%. Two hundred twenty-one (56.8%) of the participants were females. The mean age of the study 
participants was 55.4± 1.09. Most of the participants were married (68.12%) (Table 1).

Table 1 Sociodemographic Characteristics of Patients with High ASCVD Risk at Debre Berhan Comprehensive Specialized Hospital 
Medical Follow-Up Clinic, from February 01 to May 30/2023 (n=389)

Variable (n=389) Appropriate Primary Statin Therapy Total

Yes (n=167) No (n=222) Frequency 
(n)

Percentage 
(%)

Frequency 
(n)

Percentage 
(%)

Frequency 
(n)

Percentage 
(%)

Sex Male 76 45.51 92 41.44 168 43.2

Female 91 54.49 130 58.56 221 56.8

Educational status Cannot read and write 34 20.73 47 21.17 81 20.98

Read and write 34 20.73 54 24.32 88 22.8

Primary 17 10.37 21 9.46 38 9.84

Secondary 28 27.08 25 11.26 53 13.73

College and above 51 31.1 75 33.78 126 32.64

Orthodox 118 70.66 159 71.62 277 71.21

Religion Muslim 31 18.56 41 18.47 72 18.50

Protestant 11 6.59 17 7.66 28 7.20

Catholic 7 4.19 5 2.25 12 3.08

Marital status Single 18 10.78 39 17.57 57 14.65

Married 119 71.26 146 65.77 265 68.12

Divorced 13 7.78 20 9.01 33 8.48

Widowed 17 10.18 17 7.66 34 8.74

Residency Rural 105 62.87 130 58.56 154 39.59

Urban 62 37.13 92 41.44 235 60.41

Occupation Farmer 57 54.13 68 30.63 125 32.13

Gov’t employee 48 28.74 70 31.53 117 30.08

Merchant 40 23.95 33 14.86 73 18.77

House wife 19 11.38 42 18.92 61 15.68

Others 3 1.8 9 4.05 13 3.34

Abbreviation: ASCVD, Atherosclerosis-related cardiovascular diseases.
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Socioeconomic and Behavioural Factors
Twenty-one (5.4%) of the study participants were found to have a past/current smoking history. Most of the participants 
(74.1%) had community-based health insurance (Table 2).

Clinical Characteristics of the Study Participants
One hundred twenty-eight (32.9%) of the participants had diabetes mellitus (DM), of which fifty-six (43.75%) had DM- 
associated complications. One hundred eighty-four (47.3%) and thirty-six (9.25%) of the study participants were found to 
have hypertension and chronic kidney disease, respectively. One hundred thirty-three (34.19%) of the study participants 
had comorbidities other than hypertension and diabetes mellitus.

Most of the study participants (58.4%) had irregular follow-up, and 141 (36.25%) of them were treated (followed) by 
internists. One hundred sixty-nine (43.44%) of the study participants had at least one history of hospitalization. The mean 
of the ten-year ASCVD is 12.37 ± 0.2690, and the mean duration of DM was 8.05 ±0.42 (Table 3).

Primary Statin Preventive Therapy of Study Participants
Out of 389 study participants who were at risk of atherosclerosis-related cardiovascular diseases, 167 (42.93%) were on 
primary statin preventive therapy. Atorvastatin was the most common (94%) prescribed statin, followed by simvastatin 
(5%) (Figure 1).

Approximately 50% of patients who had regular follow-up were on primary statin preventive therapy. On the other 
hand, only 31.5% of patients with irregular follow-up were on primary statin preventive therapy. Approximately 58% and 
34% of patients who were treated by internists and general practitioners were on primary statin therapy, respectively. 
(Table 3).

Out of 121 DM patients aged 40–75, 64 (52.9%) were on primary statin preventive therapy, whereas 28 (31.5%) of 89 
high-risk patients with LDL greater than or equal to 190 mg/dl were found to be on primary statin preventive therapy. On 
the other hand, 75 (41.9%) of the high-risk patients with a 10-year ASCVD risk score of ≥7.5% were on primary statin 
preventive therapy (Figure 2).

Table 2 Socioeconomic and Behavioural Factors of Patients with High ASCVD Risk at Debre Berhan Comprehensive Specialized 
Hospital Medical Follow-Up Clinic, from February 01 to May 30/2023 (n=389)

Variable (n=389) Appropriate Primary Statin Therapy Total

Yes (n=167) No (n=222) Frequency 
(n)

Percentage 
(%)

Frequency 
(n)

Percentage 
(%)

Frequency 
(n)

Percentage 
(%)

Smoking history Never 159 95.21 209 94.9 368 94.60

Yes (past/current) 8 4.79 13 5.85 21 5.4

Monthly income Less than 3550 51 30.54 85 38.29 136 34.96

3551–6000 53 31.74 51 22.97 104 26.74

60,001–11,300 61 36.53 77 34.68 138 35.48

> 11,300 2 1.2 9 4.05 11 2.83

Health insurance Yes 110 65.56 178 80.1 288 74.1

No 57 34.44 44 19.9 101 25.9

Abbreviation: ASCVD, Atherosclerosis related cardiovascular diseases.
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Factors Associated with Appropriate Use of Primary Statin Preventive Therapy
The potential risk variables were entered into the bivariate analysis (binary logistic regression) to check for possible 
association with the dependent variable (primary statin preventive therapy). Accordingly, age of the participants, fasting 
blood sugar control level, duration of diabetes mellitus, DM complications, chronic kidney disease, other comorbidities, 
treating physician at follow-up clinic, history of hospital admission, other medications used, regularity of follow-up and 
ten-year risk of ASCVD were found to have p values of less than 0.2. Variables with p values less than 0.2 in the binary 
logistic regression were entered into the multivariate logistic regression.

After computing the multiple logistic regression, duration of diabetes mellitus, ten-year risk of ASCVD score, follow- 
up regularity and treating physician were found to have a statistically significant association with primary statin 
preventive therapy at P value <0.05 (Table 4).

Table 3 Clinical Characteristics of Patients with High ASCVD Risk at Debre Berhan Comprehensive Specialized Hospital Follow-Up 
Clinic, from February 01 to May 30/2023 (n=389)

Variable (n=389) Appropriate Primary Statin Therapy Total

Yes (n=167) No (n=222) Frequency 
(n)

Percentage 
(%)

Frequency 
(n)

Percentage 
(%)

Frequency 
(n)

Percentage 
(%)

DM Yes 72 43.11 56 25.23 128 32.90

No 95 56.83 166 74.77 261 67.10

Duration of DM Mean with SD 8.05 ±0.42

Type of diabetes Type 1 14 14.44 12 21.43 26 20.31

Type 2 58 80.56 44 78.57 102 79.69

DM complication Yes 27 37.5 29 51.79 56 43.75

No 45 62.5 27 48.21 72 56.25

CKD Yes 22 13.17 14 6.31 36 9.25

No 145 86.83 208 93.69 353 90.75

HTN Yes 93 55.69 91 40.99 184 47.30

No 74 44.31 131 59.01 205 52.70

Comorbidity other than DM 

and HTN

Yes 65 38.92 68 30.63 133 34.19

No 102 61.08 154 69.37 263 65.81

FBS Controlled 44 61.11 26 46.43 70 54.69

Uncontrolled 28 38.89 30 53.57 58 45.31

History of Hospitalization Yes 125 74.85 44 19.82 169 43.44

No 42 25.15 178 80.18 220 56.56

Treating physician Internist 102 61.08 39 17.57 151 38.82

GP 65 38.92 183 82.43 238 61.18

Follow-up status Regular 104 62.28 123 55.41 162 41.6

Irregular 63 37.72 99 44.59 227 58.4

Abbreviations: ASCVD, Atherosclerosis related Cardiovascular Diseases; CKD, Chronic Kidney Diseases; DM, Diabetes Mellitus; FBS, Fasting Blood Sugar; GP, General 
Practitioner; HTN, Hypertension.
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As the duration of diabetes mellitus increases by one year, the proportion of patients with high risk of ASCVD who 
were prescribed primary statin preventive therapy increases by 33% (AOR=1.33, 95% CI: 1.1569–1.528).

A unit increment of ten-year risk of ASCVD risk score increases the status of primary statin preventive therapy for 
patients with high risk of ASCVD by about 13% (AOR=1.126, 95% CI:1.021–1.243).

Patients with a high risk of ASCVD and having regular follow-up are about 3 times more likely to be on primary 
statin preventive therapy compared to patients having irregular follow-up (AOR=3.11, 95% CI:1.029–9.417).

42.93

57.07

Yes No

Figure 1 Primary statin preventive therapy status of patients with ASCVD risk at the Debre Berhan Comprehensive Specialized Hospital follow-up clinic from February 01 
to May 30/2023 (n=389).

31.5

52.9
41.9

69.5

47.1
58.1
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%10

20%

30%

40%

%50
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%80
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LDL ≥ 190 mg/dl DM and age 40-75 10-year ASCVD risk score

Figure 2 Primary statin preventive therapy status by indication of patients with ASCVD risk at the Debre Berhan Comprehensive Specialized Hospital follow-up clinic from 
February 01 to May 30/2023 (n=389).
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Patients with a high risk of ASCVD who are followed (treated) by internists are near to 3.9 times more likely to be on 
primary statin preventive therapy compared to high-risk patients who are followed by general practitioners (AOR=3.875, 
95% CI:1.368 −10.969).

Discussion
A total of 389 high-risk patients for ASCVD were included in this study. Only 167 (42.93%) patients with a high risk of 
ASCVD who had follow-up at the medical follow-up clinic were found to be on primary statin preventive therapy. The 
rest of the patients who were at high risk of ASCVD were not on primary statin preventive therapy despite their 
eligibility.

The number of patients who were at high risk of ASCVD and who started on primary statin preventive therapy 
(42.93%, CI: 0.380–0.479) was lower than that in studies conducted in the United Kingdom (62%) and India (55.2%). 
The discrepancy between the findings could be the result of the difference in study participants in which only diabetic 
patients were included in the Indian studies, setup difference and the treating physician in which subspecialists were the 
treating physicians in the Indian study.24,25

Table 4 Binary and Multiple Logistic Regression Analysis of Predictor Variables of High ASCVD Risk Patients at Debre Berhan 
Comprehensive Specialized Hospital Follow-Up Clinic, from February 01 to May 30/2023 (N=389)

Variables (n=389) Statin Preventive 
Therapy

Crude OR with 95% CI Adjusted OR with 95% CI P value

Yes No

Age 1.031(0.016–1.046) 1.012(0.972–1.061) 0.489

Duration of DM 1.281(1.156–1.420) 1.33(1.1569–1.528) 0.001*

DM complication Yes 27 29 0.558(0.274–1.134) 0.446(0.166–1.197) 0.109

No 45 27

FBS control Controlled 44 26 1.813(0.893–3.678) 0.446(0.166–1.197) 0.109

Uncontrolled 28 30

CKD Yes 22 14 2.254(1.116–4.552) 0.732(0.128–4.186) 0.726

No 145 208

Other comorbidities Yes 65 68 1.443(0.946–2.201) 1.145(0.400–3.275) 0.801

No 102 154

Treating Physician Internist 82 69 2.139(1.411–3.241) 3.875(1.368–10.969) 0.011 *

GP 85 153

Hospitalization Yes 104 40 7.51(4.723–11.942) 2.04(0.763–5.453) 0.155

No 63 182

Follow-up Regular 104 123 1.32(0.881–2.001) 3.113(1.029–9.417) 0.044 *

Irregular 63 99

Other medication Yes 108 112 1.79(1.190–2.714) 1.145(0.400–3.275) 0.801

No 59 110

Ten-year risk score 1.11(1.0659–1.158) 1.126(1.021–1.243) 0.018*

Note: *Indicates variables having significant association with primary statin preventive therapy at P value <0.05. 
Abbreviations: ASCVD, Atherosclerosis related Cardiovascular Diseases; CKD, Chronic Kidney Diseases; DM, Diabetes Mellitus; FBS, Fasting Blood Sugar; GP, General 
Practitioner; OR, Odds Ratio.
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On the other hand, compared to the studies conducted in the USA (31.1% and 32.5%), which were conducted about 
10 years ago, this study showed a higher proportion of high ASCVD risk patients on primary statin preventive therapy 
(42.93%, CI: 0.380757–0.4792542). The discrepancy of the result could be the difference in the study design, the 
relatively low sample size used in this study, and the time gap between studies (10 years), as it allows for increased 
knowledge and improved practices, which may account for the differences observed.4,8

The magnitude of high ASCVD risk patients who were on primary statin preventive therapy (42.93%, CI: 0.380757– 
0.4792542) was found to be similar to the studies conducted 3 years back in Tanzania, Dareselam (47.3%), and 6 years 
back in Botswana, Gaborone (45.5%).10,13 When compared to the cross-sectional study of nationally representative, 
individual-level data from 2013 to 2019 conducted in 41 low- and middle-income countries (8.0%) and a study 
conducted from July 2015 to June 2018 in Ghana (16.8%), this study showed a higher proportion of high ASCVD 
risk patients were on primary statin preventive therapy.12,26 The discrepancy in the results could be the difference in the 
setup where the study was conducted (the study in Ghana included primary and secondary-level hospitals, which could 
lower the proportion of statin prescriptions and the relatively small sample size used in this study.

When compared to the study conducted in Bonga, Ethiopia, the proportion of high ASCVD risk patients who were on 
primary statin preventive therapy (42.93%, CI: 0.380757–0.4792542) was found to be similar (40. %).27 On the other 
hand, compared to the study conducted in Jimma Medical Centre, Ethiopia (36.6%), this study showed a higher 
proportion of high ASCVD risk patients were on primary statin preventive therapy (42.93%, CI: 0.380757– 
0.4792542).28 The relative higher proportion of patients being on primary statin preventive therapy despite having 
a relatively similar setup could be due to the time gap between the two studies were conducted as it allows for increased 
knowledge and improved practices, which may account for the differences observed.

The proportion of patients who were at high risk of ASCVD and who were on primary statin preventive therapy 
(42.93%, CI: 0.380757–0.4792542) was lower than that in a study conducted in Aksum, Ethiopia (55.7%).21 The 
discrepancy between the findings could be the result of the difference in study participants in which only diabetic 
patients were included in the Aksum Study. Patients with high ten-year ASCVD and high LDL values were also included 
in this study, which could lower the proportion of primary statin preventive therapy since ten-year ASCVD risk 
calculation and LDL-level determination need access to laboratory investigations and understanding of the calculation.

This study showed that the duration of diabetes mellitus had a significant association with primary statin preventive 
therapy, which could be explained by the fact that as the duration of diabetes mellitus increases, the likelihood of being 
treated with different professionals with different levels of understanding of primary statin preventive therapy is highly 
likely. The other possible explanation could be that as the duration of DM increases, the likelihood of having DM- 
associated complications and other metabolic diseases, including dyslipidemia and hypertension, increases, which in turn 
increases the likelihood of prescribing statin preventive therapy. Similar studies conducted in Iraq, Botswana, and 
Ethiopia showed that an increase in the duration of DM had a similar association with a higher proportion of primary 
statin preventive therapy.13,15,28

In this study, the ten-year risk score of ASCVD was also found to have a significant association with primary statin 
preventive therapy. This significant association could be due to the fact that the higher the ten-year ASCVD risk score, 
the higher the probability of having metabolic diseases since the ten-year ASCVD risk score uses the values of 
diabetes mellitus, hypertension, different cholesterol values, and history of smoking for its calculation. Other studies 
conducted in the USA and India also showed a similar association of ten-year risk with the use of primary statin 
preventive therapy.8,25

This study also showed that follow-up regularity had a significant association with primary statin preventive therapy, 
in which a higher percentage of patients with regular follow-up were found to be on statin preventive therapy compared 
to patients having irregular follow-up. The possible explanation for this significant association could be that patients with 
regular follow-up could have frequent exposure to health professionals so that the possibility of being on statin 
preventive therapy increases as well.

In this study, there was also a significant association between primary statin preventive therapy and treating 
physicians in which high-risk patients who were followed (treated) by internists were more likely to be on primary 
statin preventive therapy than high-risk patients who were followed by general practitioners. The explanation could be 
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that internists had a better understanding of the importance of primary statin preventive therapy and knowledge of the 
indications to start primary statin preventive therapy. Similar studies in India, Ghana, and Ethiopia also showed that the 
specialty of the prescriber, knowledge of the newer clinical practice guidelines, and underestimation of patient risk by 
physicians affected the prescription and use of statins as recommended by guidelines.9,25,27

Limitations of the Study
The study was performed in a comprehensive specialized hospital in which relatively senior physicians attend patients 
with relatively better access to laboratory investigations so that the actual figure of primary statin preventive therapy 
might be overestimated. This is a single centre study with relatively small sample size that might be difficult for 
generalization of the findings.

Conclusion
The magnitude of patients who were on primary statin preventive therapy was low (approximately 43%). Improving the 
regular follow-up of high-risk patients for ASCVD and making senior physicians (internists) attend patients at follow-up 
clinics would significantly improve the number of patients with primary statin preventive therapy. Duration of diabetes 
mellitus and ten-year ASCVD risk score are strongly associated with a better proportion of patients to be on primary 
statin preventive therapy.

Recommendations
Physicians should counsel their patients about the importance of regular follow-up. Every patient with a high risk of 
ASCVD should be assessed for indications to start primary statin preventive therapy. The number of patients who are on 
primary statin preventive therapy could be increased by making senior (internists) physicians attend patients at the 
follow-up clinic. Large-scale studies to improve the understanding of primary statin preventive therapy should be 
conducted.
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