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Abstract: Background: One of the leading causes of morbidity and mortality amongst type
2 diabetic (T2DM) patients is Cardiovascular disease (CVD). Patients with T2DM are at a
higher risk of developing CVD than non-diabetic patients. Statin therapy has been proven
to be effective for the primary prevention of CVD amongst T2DM patients. The objective
of this study was to determine the extent of statin therapy use for primary prevention of
CVD in T2DM patients at TTH. Methods: A retrospective review of prescription records
of T2DM patients who attended the Diabetes Clinic between January 1 2019 to March 31
2019 was conducted. Patient-specific data, evidence of T2DM Diagnosis and prescribed
statin therapy were retrieved. Data was collected using a pre-structured tool and analyzed
with STATA 15.0. Results: A total of 171 patients were included in this study. Of these,
only 49%(84) patients received a statin. Atorvastatin 20mg was prescribed for 76%(64)
patients, followed by atorvastatin 10mg for 22%(19) patients. Atorvastatin 40mg and
simvastatin 20mg was the least prescribed at 1%(1) patient each. A total of 76% of statin
therapies were of moderate-intensity dose, 23% were of low-intensity dose and only 1%
was of high-intensity dose. Conclusion: Despite the overwhelming evidence supporting the
cardiovascular benefits of statins in T2DM patients, these therapeutic agents are underprescribed for T2DM patients at TTH with atorvastatin being the most frequently
prescribed statin therapy.
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INTRODUCTION
Diabetes is a chronic condition caused by a
total lack of insulin or decreased insulin because of
impaired insulin secretion and action. It is characterized
by symptomatic glucose intolerance resulting in
hyperglycemia and alterations in lipid and protein
metabolism (Zeind, C.S., & Carvalho, M.G. 2018).
Diabetes is a global public health concern as it has been
recognized as an important cause of premature death
and disability with more than 400 million people living
with the disease (World Health Organization. 2018).
Long term complications that may arise from diabetes
mellitus include cardiovascular disease (CVD),
retinopathy, nephropathy, and neuropathy, and a higher
risk of cancer (DCCT.1993). Type 2 diabetes
predisposes patients to an increased prevalence of lipid
abnormalities which contributes to their high risk of
developing ASCVD (Biadgo, B. et al., 2017). Studies
indicate that in T2DM, there is a three-to-fourfold
elevated risk for myocardial infarction (MI) and
*Corresponding Author: Fareeda Serwaa Brobbey

cardiovascular death compared to non-diabetic people
(Beckman, J. A. et al., 2002). Diabetic dyslipidemia is
characterized by hypertriglyceridemia, low high-density
lipoprotein (HDL) and LDL that is minimally elevated.
Patients with type 2 diabetes are at risk of increased
cardiovascular morbidity and mortality. This arises
from the high prevalence of cardiovascular risk factors
such as hypertension, dyslipidemia, obesity, poor
glycemic control and albuminuria than non-diabetic
patients (Kimando, M. W. et al., 2017). Adequate
control of these modifiable risk factors helps to reduce
the frequency and outcomes of such cardiovascular
events in patients.
Studies have shown that controlling these
cardiovascular risk factors helps in preventing and
slowing cardiovascular events in diabetes (The
ACCORD Study investigators. 2008). Management of
cardiovascular risks in type 2 diabetics is usually
grouped into two categories: primary prevention and
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secondary prevention. Primary prevention refers to
those patients without documented atherosclerotic
cardiovascular disease (ASCVD) whilst secondary
prevention refers to those with documented ASCVD
(ADA. 2018). Statins inhibit the enzyme 3-hydroxy-3methyl-glutaryl coenzyme A reductase, which is the
rate-limiting step in cholesterol synthesis in the body.
Statins reduce levels of both total cholesterol and lowdensity cholesterol and to an appreciable extent, the
triglycerides (Colhoun, H. 2004). The beneficial
cardiovascular effects of statins are associated with
their pleiotropic properties (Wassmann, S. et al., 2001).
These pleiotropic properties include: improvement of
endothelial dysfunction, increased nitric oxide
availability, antioxidant properties, inhibition of
inflammatory responses, stabilization of plaques,
reduction of vascular cell adhesion molecules,
stimulation of endothelial progenitor cell recruitment
and immunomodulation (Takemoto, M. et al., 2001).
Pleiotropic effects of a drug are described as
those effects that are completely different from those
for which the drug was specifically designed. These
unique properties may be related or unrelated to the
mode of action of the drug and are usually not readily
predictable (Blake, G. J., & Ridker, P. M. 2001). These
effects act in concert with LDL-cholesterol reduction to
provide the overall cardioprotective effects of statin. A
thorough understanding of the pleiotropic effects of
statins will greatly help practicing clinicians to optimize
their use in the treatment and prevention of
cardiovascular disease, especially those with
concomitant diabetes mellitus (Joukhadar, C. et al.,
2001). T2DM patients also have elevated CVD risks
prompting the need for primary prevention in such
patients (Freeman, D. J. et al., 2001).
The focus of primary prevention is aimed at
reducing or delaying the onset of cardiovascular events
and improve quality of life. The incidence of CVD
related deaths is on the increase in many developed
countries and it is currently the leading cause of death
globally (Reboussin, D.M. et al., 2018). Blacks
(including Ghanaians) are at higher risk of developing
coronary heart diseases (CHD) than other ethnic groups
(Stone, N. J. et al., 2014).
There are two main statin dosing intensities
that are recommended in clinical practice (Grundy, S.
M. et al., 2019). These are the high-intensity statin
therapy and moderate-intensity statin therapy. A low –
intensity statin therapy is generally not recommended in
patients with T2DM but in some cases, it may be the
only dose the patient can tolerate. The high-intensity
statin therapy achieves about 50% reduction in LDL
cholesterol while the moderate-intensity therapy
achieves between 30 – 50% reductions in LDL
cholesterol (Wiklund, O. et al., 2002).
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Recommendations for use of statins in patients
with diabetes with atherosclerosis regardless of their
age are high-intensity statin therapy complemented with
lifestyle modifications. For patients less than 40 years
with additional ASCVD factors, moderate-intensity
therapy is considered whilst lifestyle modifications are
recommended for those who do not have ASCVD
factors (Seljeflot, I. et al., 2002). However, for the
primary prevention of cardiovascular events in Type 2
diabetes patients, moderate-intensity statin therapy is
initiated in patients between the ages of 40 to 75 years
and above 75 years without additional cardiovascular
disease risk factors (Gupta, R. et al., 2016).
Underutilization of statins in patients who are
at risk for CVDs such as type 2 diabetic patients aged
over 40 years has been reported in many forms such as
inappropriate dosing, issues with adherence, and
discontinuation of medication therapy (Lin, I. et al.,
2016). It is really difficult to apply entirely the
recommendation of clinical Practice guidelines on
statins in diabetes in real-world practice (Grant, A. M.
et al., 1998). The main objective of this study is to
determine the extent of statins used for primary
prevention of cardiovascular diseases in Type 2
Diabetes at Tamale Teaching Hospital.

MATERIALS AND METHODS
This was a retrospective study conducted at the
outpatient diabetic clinic of the TTH between January
1st, 2019 to March 31st, 2019. The Tamale Teaching
Hospital is an 800-bed capacity teaching hospital
located in the Northern Region of Ghana. It has over
1000 registered diabetic patients who attend the clinic
on a biweekly basis and attends to an average of 300
diabetic patients in a month with the majority of them
been sponsored by the National Health Insurance
Scheme. A purposive sampling technique was used in
this study. A data collection tool was structured to
enable all relevant data to be obtained from the needed
patient records. Data was recorded for one visit during
the data collection period. Any follow up visit was not
recorded as additional data. Secondary data were
obtained from patient records at the Out-Patient
Department of TTH. Quantitative data derived from the
review of the patients’ records were entered into excel
and exported to STATA version 15 for statistical
analysis. Descriptive analysis (pie charts, frequency
tables etc.) was used to summarize and present data on
socio-demographic findings of participants.
The
analysis consisted of the use of the chi-square test to
determine the association between the dependent and
independent variables and the strength of associations
will be affirmed using logistic regression analysis. The
level of significance for the chi-square test was
accepted where the p-value was p<0.05 at 95%
confidence level. Permission was obtained from the
management of the Tamale Teaching Hospital to allow
the principal researcher to collect secondary data.
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Exclusion and Inclusion Criteria
All T2DM patients between 40 to 75 years,
with no documented diagnosis of cardiovascular
diseases, were included in the study. All T2DM patients
below the age of 40 years and or with a documented
diagnosis of cardiovascular diseases were all excluded
from this study.

RESULTS

Several factors have been ascribed to affect
adherence to prescription and use of statins as
recommended by guidelines. These include the
knowledge of base of the clinicians and familiarity of
the newer clinical practice guidelines on statins use
primary prevention, a specialty of the prescriber,
underestimation of patient’s risk by physicians,
presence of guidelines disagreement, practice setting
limit (Figure. 1) (Ohlsson, H. et al., 2005).

Figure. 1: Factors associated with the barriers and challenges to the use of statins in primary care . (Ohlsson, H. et al.,
2005; & Elnamen, M.H., & Nik, M.H. 2013)
Table1 represents the different statin dosing
modalities used in clinical practice for the primary

prevention of CVD in T2DM patients as recommended
by Clinical Practice guidelines

Table 1: Classification of statin therapies adopted with permission from the authors of the 2013 AHA Guidelines on the
Treatment of Blood Cholesterol to Reduce Atherosclerotic Cardiovascular Risk in Adults (Stone, N. J. et al., 2014).

From the results depicted in Table 2, we can
ascertain that about 122(71.35%) were females while
49(28.65%) were males. Most of the patients above 60

© East African Scholars Publisher, Kenya

years 78(45.61%). The majority of the patients have had
the condition for less than or 5 years 88(51.46%) while
those who have had the condition for more than 5 years
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were 83(48.54%). Only 66(38.60%) have had their
lipids being tested. However, 105(61.40%) have not had
their lipid tested. Lastly, more of the patients

87(50.88%) do not use statin while 84(49.12%) use a
statin.

Table 2: socio-demographic characteristics and statin use in type 2 diabetic patients who visited the diabetic clinic
Table
VARIABLE
Sex
Male
Female

FREQUENCY(n)

PERCENTAGE(%)

49
122

28.65
71.35

35
58
78

20.47
33.92
45.61

Less than 5 years
More than 5 years

88
83

51.46
48.54

LIPID TEST
No
Yes

105
66

61.40
38.60

Normal (≤100mg/dl)
High (≥100mg/dl)

11
55

16.67
83.33

GLYCATED HAEMOGLOBIN
Normal (≤ 7%)
High (≥ 7%)

19
152

11.11
88.89

STATIN USE
Yes
No

87
84

50.88
49.12

AGE
40 -50
51 – 60
Greater than 61

DURATION OF DIABETES

LDL LEVELS

From figure 2. The majority of patients
(65.45%) were hypertensive. About 15.45% had
hypertension with peripheral neuropathy whereas only

14.45 of patients had only neuropathy. Lastly, 4.55 %
of the patients had other concomitant diseases

Figure 2: Bar chart showing the distribution of type 2 diabetes and their various type of complications
The results from Figure 3 demonstrates that
the most commonly prescribed statin for the primary
© East African Scholars Publisher, Kenya

prevention of cardiovascular disease is Atorvastatin 20
mg which falls into the category of moderate-intensity
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dosing strategy as shown in Table.1; followed by
Atorvastatin 10 mg. Atorvastatin 40mg and Simvastatin

20mg were the least prescribed statin for primary
prevention of cardiovascular disease.

Figure 3: Pie chart showing the distribution of the most commonly prescribed statins for primary prevention of CVD in
T2DM Patients
Data from Table.3 was used to perform a
bivariate analysis to test whether there were any
possible associations between the socio-demographic
factors and statin use. However, none of the socio-

demographic variables was associated with statin use
since there was none that had a p-value to be less than
0.05.

Table 3: Association between the socio-demographic factors and statin use
VARIABLES

STATIN USE

Chi
Square
(c2 )

P-VALUE

Yes

NO

28
59

21
63

1.0788

0.299

18

17

0.027

0.986

29

29

40

38

1
1
0
2
11
12
0
0
1
0
1
30
0
4
0

1
0
1
0
4
4
1
2
0
2
0
23
1
6
1

20.751

0.145

49
38

39
45

1.675

0.196

3
19

8
36

0.2182

0.465

GENDER

Male
Female
AGE
Less 50
50 – 60
Above 60

OCCUPATION

Businessman
Carpenter
Chef
Driver
Farmer
Housewife
Midwife
Nurse
Public Servant
Seamstress
Steel bender
Trader
Tailor
Teacher
Unemployed
DURATION OF DIABETES

Less than 5 years
More than 5 years
LDL LEVELS

Normal (≤100mg/dl)
High (≥100mg/dl)
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From table 4, an analysis was done to test the
association between the various conditions and statin
use. However, there was no association.

VARIABLES

Table 4: Association between patients with comorbidities and statin use
ON STATIN
Yes
NO

Hypercholesterolemia
Hypertension
Hypertension, Hyperlipidemia
Hypertension,
Hyperlipidemia,
Neuropathy
Hypertension, Peripheral Neuropathy

0
32
0

1
41
2

0

1

7

10

13

3

12.378

P-VALUE

0.054

Peripheral

Peripheral Neuropathy

DISCUSSION
A total of one hundred and seventy-one folders
of patients between the ages of 40 to 75 years with
T2DM were used in this study with 29% being male
and 71% being female (Table 3). About 46% of the
study population was above 61 years while 20% were
between 40 to 50 years (Table 3). It was observed that
51.46% of patients had been diagnosed with T2DM for
more than 5 years while the remaining patients
(48.54%) had the condition for less than 5 years (Table
2). Some of these patients had other commodities in
addition to T2DM with about 65% having hypertension,
14.5% having neuropathy and 15.5% having both
hypertension and neuropathy (Table 2). About 89% of
the study population had high recorded glycated
hemoglobin (above 7%) while approximately 11%
normal recorded glycated hemoglobin (≤7) (Table
4/Figure 2). Approximately 49% of the study
population received a statin for primary prevention
whilst the other 51% of the study population were not
prescribed a statin (Table 2).
According to the results of the study, about
49% of respondents who attended the Tamale Teaching
Hospital Diabetes Clinic between January to March
2019 were prescribed a statin. These results were
considerably higher than other studies conducted in
Germany, the United States of America, Denmark and
China which reported the percentage of statin
Prescription for primary prevention in T2DM
as 33.2%, 40%, 47% and 33.8% respectively (Berthold,
H. K. et al., 2009; & Steen, D. L. et al., 2017;
Mortensen, M. B. et al., 2016; & PrMRC, H. 2002). In
countries such as India, Ethiopia, and Malaysia, the use
of statins for primary prevention in T2DM was reported
to be 55.2%, 55.7% and 65% respectively (Gupta, R. et
al., 2016; Demoz, G. T. et al., 2019; & Elnamen, M.H.,
& Nik, M.H. 2013), which are moderately higher than
the findings from this study. Against the backdrop of
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the clearly established benefits of statin for primary
prevention among the population in this study, the
results purport underutilization of statins among the
patient’s population who would otherwise benefit from
statin use and optimization. The guidelines for
medication utilization review in this present study
highly recommend statin use among all the participants
in this study unless contraindicated (Arnett, D. K. et al.,
2019). There was no demonstrable or documented
contraindication in any of the participants in this study
which suggested all the participants should have
received a statin.
Among the patients who were prescribed statin
therapy, 1% and 76% received high intensity and
moderate-intensity statin respectively; which is the
recommended statin dose for T2DM patients aged 40
years and above with high risk of cardiovascular events
(Grundy, S.M. et al., 2004). The reason for the
underdosing in the other 23% was not apparently
known however, some studies suggest that
underutilization of statins for primary prevention in
T2DM patients over 40 years may be associated with
inappropriate dosing, issues with adherence and
discontinuation by patients and argue that some
clinicians may decide to go for low dose for safety
reasons even when treatment goals are not met (Lee,
V.W.Y. et al.,. 2008). Also, the prescribing of low
doses of statins for primary prevention than those
recommended by guidelines affect the desired benefits
to a patient in the real-world (Ruokoniemi, P. et al.,
2014).
Only 39%( 66) patients out of the 171 had
their lipid panel performed and quite a significant
number of 32% (55) patients had elevated low density
(LDL) lipoprotein levels. Furthermore, only 19
participants out of the 55 had ever been prescribed a
statin (Table 3). This is far below the recommendation
from clinical practice guidelines for the management of
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dyslipidemia and primary prevention in the population
under this study (Elnamen, M.H. et al., 2017).
From the study conducted, the most commonly
prescribed statin in TTH between January TO March
2019 was Atorvastatin 20mg (76%), Atorvastatin 10mg
(22%), Atorvastatin 40mg (1%) and Simvastatin 20mg
(1%) (Figure 2). Generally, Atorvastatin constituted
about 99% of all statin therapy prescriptions for primary
prevention in T2DM patients who attended the diabetes
clinic between January 2019 to March 2019. This is
comparable to a study in India where the most
commonly prescribed statin for primary prevention in
T2DM was Atorvastatin (74.1%) followed by
Rosuvastatin
(29.2%)
(The
ASCOT
Study
Investigators. 2005). Another study in Ethiopia revealed
a contrary pattern of simvastatin being the most
commonly prescribed statins (37.2%), followed by
Atorvastatin (32.8%) and Rosuvastatin (15.6%)
(Berthold, H.K. et al., 2017).
Study Limitations
The greatest limitation of this study is that the
design was not good enough to give the researchers the
opportunity to determine the impact of Statin therapy
underutilization for primary prevention of CVD in
T2DM on the overall cardiovascular morbidity and
mortality of these patients. Missing information and
information bias from stored records due to differences
in manual recording and digital recording. The facility
employs both digital and manual patient records
keeping. During data collection, it was discovered that
the paper-based patient medical records contained more
detailed more information than the one on the Health
Administration Management System (HAMS) which
lead to relying solely on the paper-based medical
records for patient-specific data extraction. However, it
was highly possible that some prescribers might have
imputed some vital patient information on the HAMS
but not in the paper-based patient medical record and
vice versa. The retrospective nature of the study did not
afford the investigators with the opportunity to obtain
some relevant answers to questions associated with
patient-specific information that could have only been
answered by the patients whose medical records were
selected for this study. More parameters could have
been used to ascertain more utilization of statins for
primary prevention in totality, however, the allotted
time for the research was very limited.

CONCLUSION
Despite the overwhelming evidence supporting
the cardiovascular benefits of statin therapy for primary
prevention of CVD in T2DM patients, these therapeutic
agents are under-prescribed for T2DM patients at TTH;
with atorvastatin being the most frequently prescribed
statin therapy. Clinicians caring for T2DM patients at
TTH, generally utilize the moderate-intensity Statin
therapy as their preferred dosing strategy for primary
prevention of CVD.
© East African Scholars Publisher, Kenya

RECOMMENDATIONS
1.

2.

3.

4.

5.

6.

7.

8.

Current policies governing the revision and
updating of the Standard Treatment Guidelines and
National Health Insurance Medicines List and any
other guidelines should be revised to include yearly
publications of current trends in order to be at par
with modern international guidelines.
The ministry must recruit and train more
Endocrinologists specialized in the clinical
management of diabetes. The Ministry of Health in
collaboration with the Ghana Health Services
should ensure that more of these specialists
diabetologists after training are posted to remote
areas (Including the TTH) in order to meet the
doctor-patient ratio and ensure accessibility of
patients with diabetes to quality healthcare.
The ministry of health in collaboration with the
Ghana health services must liaise with the Ghana
Postgraduate of Pharmacists to train and post
Specialists Clinical Pharmacists with experts in
endocrinology to all Public health facilities. This
initiative will ensure that all Patients with T2DM
will receive a quality and comprehensive
Pharmaceutical Care
Implementation of yearly reports of various
researches and peer reviews of the application of
current guidelines in the primary prevention of
CVD as well as comprehensive management of
T2DM in clinical practice can be adopted and made
accessible for all by the Ministry of Health (MOH).
There is a need for more research to be conducted
in other hospitals to assess the use of statins for
primary prevention among T2DM in those
facilities.
Regular training, update lectures, and peer reviews
for clinicians on current clinical practice guidelines
and the evidence-based implementation of these
guidelines in real-world clinical practice must be
incorporated in current policies for the
management of diabetes mellitus.
There is a great Need for prescribers to develop and
acquire clinical assessment skills to assist them in
the implementation of primary prevention
management strategies for T2DM patients between
40 – 75 years.
Need for proper patient education and counseling
by all clinicians involved in the management of
T2DM patients. This approach will encourage and
promote patient adherence to drug therapy and
improve therapeutic outcomes
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