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Abstract
Background Even though statins have been proven to be effective in both primary and secondary prevention of cardiovascular 
disease among diabetic patients, a suboptimal use of the latter has been detected in real clinical practice, especially among 
older adults.
Objective This study aimed to evaluate the patterns and predictors of statin use among elderly patients with type 2 diabetes 
mellitus (T2DM) in Lebanon.
Methods This is a cross-sectional study that extended between April 2021 and February 2022. Our study involved elderly 
T2DM outpatients, aged 65–80 years, who presented to 40 community pharmacies for prescription filling. Diabetes status was 
ascertained via dispensed medication information, and patients were classified based on the American Diabetes Association 
preset risk scores for cardiovascular diseases in diabetics: low, moderate, or high risk. The questionnaire included patients' 
demographics, clinical information, and status of statin use.
Results A total of 420 diabetic geriatric patients were observed in this study; their mean age was 70 years (± 7), and there was 
a predominance of males, 270 (64.3%). Almost all patients were classified as being at high risk, 396 (94.3%), while the rest 
were at moderate risk; thus, all were recommended to receive statins; however, statin prescription was only reported among 
197 (46.9%), with atorvastatin and rosuvastatin being the most used: 102 (51.8%) and 62 (31.5%), respectively. Of patients pre-
scribed statins, 60 (14.3%) were taking them for primary prevention and 137 (32.6%) for secondary prevention. Patients having 
a higher Charlson Comorbidity Index score had lesser odds of being prescribed statins (odds ratio [OR] 0.15, 95% confidence 
interval [CI] 0.02–0.8, p = 0.028); however, those presenting with a history of dyslipidemia and coronary artery disease had 
higher odds of statin prescription (OR 10.5, 95% CI 4.2–26.1, p < 0.001, and OR 5.0, 95% CI 2.4–10.5, p < 0.001, respectively).
Conclusion Despite patients' eligibility to receive statins, statin undertreatment was evident among elderly outpatients with 
T2DM in Lebanon, which was modulated by several predictors.
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Key Points 

Less than half of the observed participants were receiv-
ing statin therapy, although all of them were considered 
to be at moderate to high risk.

Moderate-intensity statins, mainly atorvastatin, were 
found to be the most repeatedly prescribed statin, fol-
lowed by rosuvastatin.

More patients were receiving statins for secondary pre-
vention rather than primary prevention.

Patients with a history of coronary artery disease and 
dyslipidemia were more likely to be prescribed a statin 
compared to those with moderate risk for cardiovascular 
disease or a higher Charlson Comorbidity Index score.
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1 Introduction

With advancing age, patients are potentially placed at an 
increased risk for insulin resistance and/or a decline in 
pancreatic beta cell function. This physiological alteration 
precipitates an increased risk for type 2 diabetes mellitus 
(T2DM) and its associated complications among older adults 
[1]. Notably, diabetic patients are especially prone to athero-
sclerotic cardiovascular diseases (ASCVD) given the com-
monly observed risk factors (e.g., obesity, hypertension, and 
dyslipidemia) upon disease progression. ASCVD includes 
stroke, transient ischemic attack (TIA), coronary artery dis-
ease (CAD) with stable angina, acute coronary syndromes 
(ACS), peripheral vascular disease (PVD) with or without 
claudication, and aortic aneurysm. According to King et al.’s 
worldwide report, which extended between 1995 and 2025, 
ASCVD was reported to be the prime cause of morbidity and 
mortality in patients with diabetes mellitus [2]. In this sense, 
the American Diabetes Association (ADA) has set special 
risk scores for cardiovascular disease (CVD) risk assessment 
in diabetic patients [3]. These include three major risk-group 
categories: low risk (i.e., young diabetics < 40 years without 
additional ASCVD risk factors), moderate risk (i.e., diabet-
ics aged ≥ 40 years without ASCVD risk factors), and high 
risk (i.e., diabetics with an established ASCVD irrespective 
of their age or diabetics older than 40 years who have two or 
more traditional cardiovascular risk factors) [3].

In this regard, diabetic dyslipidemia has a two- to three-
fold increased CVD risk and an approximate fourfold 
increased mortality rate that is related to post-myocardial 
infarction [4]. This indicates the importance of strict con-
trol over dyslipidemia in this population group and the need 
for primary prevention even in the case of a normal lipid 
profile [4].

Statins, a class of HMG-CoA reductase inhibitors, are 
often used in the management and prophylaxis of dyslipi-
demia, which can ultimately lower the probability of CVD 
(by 27%), stroke (by 36%), and their associated mortality (by 
15%), especially among diabetic patients [5].

However, the use of statins in geriatric patients has been 
debated, given their strong association with an increased risk 
for adverse effects, namely poor glycemic control, which 
substantially complicates treatment options [6].

Based on the ADA’s recent recommendations in 2022, 
the use of a moderate-intensity statin has been encouraged 
for diabetic patients without a history of ASCVD and aged 
40–75 years, irrespective of the baseline cholesterol levels 
[3]. The use of high-intensity statins may also be reasonable 
among diabetic individuals at a higher risk for CVD (i.e., 
multiple CVD risk factors) or those aged 50–70 years. On 
the other hand, diabetic patients with an established his-
tory of ASCVD, irrespective of age, are advised to receive 

a high-intensity statin in addition to lifestyle modifications 
for secondary prophylaxis. Whilst statin use among patients 
older than 75 years may be questionable, it may be reason-
able to support the continuity of treatment if initiated before 
the age of 75 years and careful consideration of the imposed 
risks and offered benefits.

Despite the fact that statins have been proven to be effec-
tive in both primary and secondary prevention of CVD, sev-
eral studies have revealed a discrepancy between guideline 
recommendations and statin use in actual clinical practice, 
where a suboptimal use of the latter has been detected, espe-
cially in older adults [7–10].

To our knowledge, there have been no contemporary data 
on statin prescriptions among Lebanese elderly with T2DM, 
despite the remarkably high prevalence of modifiable cardio-
vascular risk factors among the general population. There-
fore, we aimed in this study to evaluate the patterns and 
predictors of statin use among elderly patients with T2DM 
in Lebanon.

2  Methods

2.1  Study Design and Settings

This is a cross-sectional study that spanned a period of 11 
months, from April 2021 to February 2022. The ethical 
approval was provided by the institutional review board of the 
Lebanese International University (Ref: 2021RC-039-LIU-
SOP). An oral informed consent was obtained from all study 
participants prior to face-to-face interview initiation.

2.2  Participants

Our study involved the observation of elderly T2DM outpa-
tients  aged 65–80 years, who consciously presented to the 
community pharmacy to fill their own prescriptions. Diabe-
tes status was ascertained via dispensed medication informa-
tion, whereall patients presenting with a prescription of  an 
antidiabetic medication (Anatomical Therapeutic Chemical 
[ATC] code: A10) were deemed eligible to participate [11].

2.3  Data Collection

Using the order of Lebanese pharmacists' records, a pro-
portionate random sample of 40 pharmacies was selected. 
The chief pharmacist’s permission was obtained from each 
pharmacy to conduct on-site interviews. The 40 pharma-
cies were equally divided and assigned to two research-
ers, who attended each pharmacy for 1 week following a 
2-day on-site assessment of the average pharmacy load of 
elderly patients. Patients were interviewed in Arabic by a 
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well-trained pharmacist in a private place in the pharmacy 
to minimize information bias [12].

A questionnaire was developed for this study and com-
prised four sections. A pilot study was performed on 20 
diabetic patients to determine the relevance, clarity, and 
applicability of the survey instrument; no changes were 
deemed necessary. Face-to-face interviews using the pre-
tested patient interview questionnaire were conducted (sup-
plementary material). On average, each patient interview 
took 7 min (range 5–12 min). The first section of the ques-
tionnaire included screening questions from the Short Orien-
tation Memory Concentration (SOMC) questionnaire (e.g., 
person, place, and time) to assess patients' proper orientation 
and concentration, and a score of 20 or more proved the 
proper mental capabilities of the participant and, hence, they 
were considered eligible. The second section included ques-
tions about patients' demographics (i.e., age, weight, height, 
place of residence, monthly income, and alcohol consump-
tion, in addition to smoking, marital, and educational sta-
tus). Clinical variables were sought in the third section (i.e., 
patient’s medical condition). The fourth section surveyed the 
status of statin and antidiabetics use and questions related to 
the currently used medications (i.e., agent and dose). Statins 
were then classified into low, moderate, and high intensity 
according to the dose used [3].

All enrolled participants were classified according to the 
ADA's recent recommendation in 2022 into moderate- or 
high-risk categories and primary- or secondary-prevention 
groups [3]. Moderate-high-risk diabetic patients who were 
free of atherosclerotic complications were considered for 
primary prevention, while diabetic patients with a history of 
coronary heart disease (CHD), stroke, or peripheral arterial 
occlusive disease were directed towards secondary preven-
tion. Polypharmacy was checked for in accordance with the 
World Health Organization (WHO) definition of the latter 
term as the routine use of five or more medications, which 
include prescription, over-the-counter, complementary, and 
traditional products [13].

The Charlson Comorbidity Index (CCI) was used to 
quantify comorbidities, where a severe CCI score signified 
a worse compilation of co-existing conditions. Only medi-
cal conditions previously diagnosed by a physician were 
included. Researchers involved in data collection were well 
trained prior to engaging with patients to minimize interview 
bias. Patients were also shown a list of pictures of all statins 
available in the market to enhance their recall of possibly 
attempted trials of statin therapy.

2.4  Study Size

Meanwhile, the WHO database shows that 11% of the 
approximate 6 million Lebanese population are older than 
65 years, and findings from a national population-based 

study highlighted the prevalence of T2DM among 8.5% 
of Lebanese adults aged ≥ 25 years [14, 15]. Additionally, 
according to the India Heart Watch-2, statins were only pre-
scribed in 55.2% of diabetic patients [7]. Thus, using the 
aforementioned information, a minimum sample size of 
378 was calculated using the Epi Info™, for a 5% level of 
significance.

2.5  Statistical Analysis

Data were analyzed using the Statistical Package for the 
Social Sciences (version 25). While frequencies were uti-
lized to address qualitative variables, numerical variables 
were described using means and standard deviations. Bivari-
ate analyses were conducted to identify the demographics 
and clinical variables associated with statin prescriptions, 
as well as to investigate the factors associated with statin 
prescription in patients stratified into primary- and second-
ary-prevention groups. Variables with a p value less than 
0.2 in the bivariate analysis were included in a multivariate 
logistic analysis model. Statistical significance was set at a 
p value of < 0.05.

3  Results

In our 11-month study that extended between April 2021 
and February 2022, a total of 600 T2DM patients were 
approached, of whom 420 (70%) agreed to take part in the 
study. Patient characteristics are presented in Table 1.

The mean age of enrolled participants was 70 years (± 7), 
and 270 (64.3%) were males. Overweight and obesity had 
the highest percentages within the body mass index (BMI) 
categories, 203 (48.3%) and 134 (31.9%), respectively. More 
than half of the patients were smokers, 218 (51.9%), and 
61 (14.5%) consumed alcohol. Hypertension was the most 
commonly reported comorbidity, 314 (74.5%), followed by 
CAD, 201 (47.8%), and dyslipidemia, 110 (26.2%). The CCI 
showed the severe category to be most prevalent among the 
patients, 272 (64.8%). The mean number of medications 
received per patient was 5.95 ± 2.755, with a range of 1–18, 
in which 292 patients (69.5%) were on polypharmacy.

Almost all of the patients were considered to be high risk, 
396 (94.3%), and the rest were classified as moderate, where 
all of them should be on statin (Fig. 1); however, statin pre-
scription among patients was only 197 (46.9%), with ator-
vastatin and rosuvastatin being the most used, 102 (51.8%) 
and 62 (31.5%), respectively. Medium-intensity statins were 
the most used, 106 (53.8%), followed by high intensity, 85 
(43.1%). Of patients prescribed statins, 60 (14.3%) were tak-
ing it for primary prevention and 137 (32.6%) for secondary 
prevention.
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The comparison of demographics and clinical variables 
between patients with, 197 (46.9%), and without statin 
prescription, 223 (53.1%), using bivariate analysis is docu-
mented in Table 2.

The monthly income (p = 0.02), severe CCI (p = 0.002), 
CAD, (p = 0.030), dyslipidemia (p = 0.001), and polyphar-
macy (p < 0.001) were shown to be significant. The results 
of the second bivariate analysis comparing demographics 
and clinical variables in the primary-prevention group, 60 
(14.2%), and secondary-prevention group, 137 (32.6%), are 
documented in Table 3.

It showed that only dyslipidemia (p < 0.001) was sig-
nificant in the primary-prevention use group. On the other 

Table 1  Patients' socio-demographic characteristics (n = 420)

Characteristics n (%)

Age (years) Mean (SD): 70 (7)
Range: 65–80

Gender (male) 270 (64.3)
BMIa

 Normal 83 (19.8)
 Overweight 203 (48.3)
 Obese 134 (31.9)

Smokerb 218 (51.9)
Alcohol  consumptionb 61 (14.5)
Place of residency
 Mount Lebanon 184 (43.6)
 Beirut 80 (19)
 Baalbek-Hermel 76 (18)
 South Lebanon 37 (8.9)
 North Lebanon 20 (4.7)
 Nabatiye 16 (3.8)
 Bekaa 7 (1.7)

Marital status (married) 353 (84.0)
Education
 No schooling 112 (26.7)
 High school 185 (44.0)
 University degree 123 (29.0)

Monthly income
 < 1 million LBP 103 (24.5)
 1–3 million LBP 180 (42.9)
 3.1–5 million LBP 97 (23.0)
 > 5 million LBP 50 (9.5)

Comorbidities
 Hypertension 314 (74.5)
 Coronary artery disease 201 (47.8)
 Dyslipidemia 110 (26.2)
 Stroke 36 (8.6)
 Peripheral artery disease 32 (7.6)

Charlson Comorbidity Index (severe) 272 (64.8)
Number of medications received Mean (SD): 5.95 (2.755)

Range: 1–18
Polypharmacy 292 (69.5)
Statin prescription 197 (46.9)
Statin used (n = 197)
 Atorvastatin, 102 (51.8)
  Moderate intensity (10–20 mg) 50 (25.4)
  High intensity (40–80 mg) 52 (26.4)

  Rosuvastatin, 62 (31.5)
  Moderate intensity (5–10 mg) 29 (14.7)
  High intensity (20–40 mg) 33 (16.7)

  Simvastatin, 25 (12.7)
  Low intensity (10 mg) –
  Moderate intensity (20–40 mg) 25 (12.7)

 Pitavastatin, 8 (4.0)
  Low intensity (1 mg) 6 (3.0)

Table 1  (continued)

Characteristics n (%)

  Moderate intensity (2–4 mg) 2 (1.0)
Statin intensity (n = 197)
 Low 6 (3.0)
 Moderate 106 (53.8)
 High 85 (43.1)

Reason of use
 Primary prevention 60 (14.3)
 Secondary prevention 137 (32.6)

Risk  categoryc

 Moderate risk 24 (5.7)
 High risk 396 (94.3)

ASCVD atherosclerotic cardiovascular disease, BMI body mass index, 
LBP Lebanese pound
a BMI normal (18.5–24.9 kg/m2), overweight (25–29.9 kg/m2), obese 
(> 30.0 kg/m2)
b Smoking and alcohol consumption status was assessed using simple 
"yes or no" questions, and no specific definitions were followed
c Moderate risk: diabetics aged ≥ 40 years without ASCVD risk fac-
tors; high risk: diabetics with ASCVD irrespective of age or diabetics 
older than 40 years with multiple (≥ 2 traditional cardiovascular risk 
factors) [3]
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Table 2  A comparison of demographics and clinical variables between patients with and without statin prescription

BMI body mass index, CAD coronary artery disease, CCI Charlson Comorbidity Index, CI confidence interval, LBP Lebanese pound, OR odds 
ratio, PAD peripheral artery disease
*  Statistically significant

Characteristics Bivariate analysis Multivariable analysis

Statin prescription
n (%) = 197 (46.9)

No statin prescription
n (%) = 223 (53.1)

P value OR (95% CI) P value

Men 134 (68.0) 136 (61.0) 0.33
Women 63 (32.0) 87 (39.0)
Age (years) 69 ± 9 67 ± 6 0.62
BMI (overweight) 98 (49.7) 105 (47.1) 0.93
BMI (obese) 64 (32.5) 70 (31.4)
Smoker 101 (51.3) 117 (52.5) 0.81
Alcohol consumption 37 (18.8) 24 (10.8) 0.08
Monthly income (1–3 million LBP) 93 (47.2) 87 (39.0) 0.02* 1.2 (0.3–4.4) 0.755
Educational level (high school) 93 (47.2) 92 (41.2) 0.052
CCI (severe) 152 (77.2) 120 (53.8) 0.002* 0.15 (0.02–0.8) 0.028*
Hypertension 147 (74.6) 166 (74.4) 0.86
CAD 110 (55.8) 91 (40.8) 0.03* 5.0 (2.4–10.5) 0.00*
Dyslipidemia 73 (37.1) 37 (16.6) 0.001* 10.5 (4.2–26.1) 0.00*
PAD 14 (7.1) 18 (8.1) 0.77
Stroke 18 (9.1) 18 (8.1) 0.80
Polypharmacy 166 (84.2) 124 (55.6) < 0.001* 0.39 (0.06–2.2) 0.28
Risk (high) 192 (97.5) 202 (90.6) 0.14

Table 3.  Demographics and characteristics in patients receiving a statin prescription for primary or secondary prevention

BMI body mass index, CAD coronary artery disease, CCI Charlson Comorbidity Index, CI confidence interval, LBP Lebanese pound, OR odds 
ratio
*  Statistically significant

Characteristics Primary prevention
n (%) = 60 (14.2)

Secondary prevention
n (%) = 137 (32.6)

Bivariate analysis Multivariable analysis Bivariate analysis Multivariable analysis

n (%) P value OR (95% CI) P value n (%) P value OR (95% CI) P value

Men 42 (70.0) 0.49 92 (67.1) 0.64
Women 18 (30.0) 45 (32.8)
Age (years) 67 ± 6 0.33 72 ± 7 0.52
BMI (overweight) 38 (65.5) 0.20 60 (43.7) 0.41
Smoker 28 (46.7) 0.51 74 (54.0) 0.76
Alcohol consumption 12 (20.0) 0.37 25 (18.2) 0.23
Monthly income 1–3 million LBP 30 (50) 0.44 4.7 (1.1–19.4) 0.03* 62 (45.2) 0.01* 1.8 (0.60–5.95) 0.272
Educational level (high school) 32 (53.3) 0.57 61 (44.5) 0.07
CCI (severe) 40 (66.7) 0.97 0.5 (0.8–0.9) 0.04* 112 (81.7) 0.002* 0.20 (0.04–0.9) 0.046*
Hypertension 38 (63.3) 0.13 108 (78.8) 0.37
CAD 20 (33.3) 0.08 90 (65.7) < 0.0001*
Dyslipidemia 32 (53.3) < 0.0001* 42 (30.6) 0.37 1.37 (0.4–3.6) 0.523
Polypharmacy 46 (76.7) 0.40 120 (87.6) < 0.0001*
Risk (high) 58 (96.7) 0.70 134 (97.8) 0.34
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hand, monthly income, severe CCI, CAD, and polyphar-
macy were all significant, p = 0.016, p = 0.002, p < 0.001, 
and p < 0.001, respectively, for those taking the statin for 
secondary prevention.

The results that were significant in the bivariate analysis 
were then run into a multivariate analysis model, as pre-
sented in Table 2. Patients with multimorbidity (i.e., severe 
CCI score) received significantly lower number of statins 
prescriptions (odds ratio [OR] 0.15, 95% confidence interval 
[CI] 0.02–0.8, p = 0.028). Statins were mainly prescribed 
to patients diagnosed with dyslipidemia (OR 10.5, 95% CI 
4.2–26.1, p < 0.001) and/or CAD (OR 5.0, 95% CI 2.4–10.5, 
p < 0.001).

Similarly, patients with a severe CCI score were less 
likely to receive statin for primary prevention (OR 0.47, 
95% CI 0.229–0.965, p = 0.040) and secondary preven-
tion (OR 0.787, 95% CI 0.044–0.971, p = 0.046). On the 
contrary, a higher monthly income was positively correlated 
with statin use for primary prevention (OR 4.765, 95% CI 
1.167–19.456, p = 0.030) (Table 3).

4  Discussion

Our study evaluated the patterns of statin use for the primary 
and secondary prevention of CVD among elderly outpatients 
with T2DM in Lebanon. Statin prescriptions were compared 
to risk stratification of study participants, and this showed 
that less than half of the participants were receiving statin 
therapy although all of them were eligible for therapy, as 
they were considered to belong to moderate- to high-risk 
groups.

Similar to Teeling et al.’s and Ko et al.’s findings, the 
elderly patients observed in this study showed a decreased 
probability of receiving a statin [16, 17]. Our study’s find-
ings were also comparable to data from other developing 
countries, where statin prescriptions were recorded among 
33.8–55.7% of diabetic patients [7–10]. Even in the more 
developed countries with well-established and covered med-
ical care, in the United States, less than half of the observed 
diabetic patients (40%) filled a statin prescription [18]. One 
reason that may justify this decreased use of statins is the 
inappropriate adherence to recommendations supported by 
international guidelines, which regarded risk with diabetes 
as being equivalent to CHD, therefore, recommending sim-
ilar cholesterol-lowering therapy (i.e., same intensity and 
goal as with CHD) [19].

In our study, atorvastatin was found to be the most repeat-
edly prescribed statin, followed by rosuvastatin. This find-
ing mirrors that concluded by Bideberi and Mutagaywa 
in Tanzania, where atorvastatin was used by almost all 
patients placed on statins (95%), followed by rosuvastatin 
(5%) [8]. One reason that may explain this preference is 

the availability of atorvastatin in moderate- to high-intensity 
doses, the affordable cost compared to the newer statins, and 
physicians’ long-standing experience and preference for the 
aforementioned agents. Although pravastatin and fluvastatin 
have been suggested to offer further control of glucose levels 
compared to atorvastatin and rosuvastatin, more research is 
still needed [20]. Compared to previously conducted studies 
[9, 18], where a larger number of patients were receiving 
statins for primary prevention, more patients in this study 
were taking statins for secondary prevention (32.7%) rather 
than primary prevention (14.2%), which reveals the lack 
of intervention prior to the occurrence of a cardiovascular 
incident.

Based on the ADA 2022 recommendations, secondary-
prevention patients are always candidates for high-intensity 
statins, as opposed to primary-prevention patients, who may 
benefit from moderate- to high-intensity statins, according 
to their risk category [3]. In this sense, a larger number of 
patients are expected to be placed on high-intensity statins. 
Nevertheless, as opposed to our expectations, moderate-
intensity statins were the most commonly prescribed drugs. 
This reflects Gupta et al.’s data from India where moderate-
intensity statins were more commonly prescribed (85.4%) 
in comparison with other intensities [7]. This may be in 
part due to physicians’ concerns about increased adverse 
effects among this fragile population (i.e., the elderly). Their 
fear comes in concordance with 2019 American College 
of Cardiology/American Heart Association (ACC/AHA) 
recommendations to prescribe moderate-intensity statins 
to patients older than 75 years even when high intensity is 
required [21]. Nonetheless, the age of patients observed in 
this study ranged between 65 and 80 years, which relatively 
refutes this explanation and calls for further consideration.

Moreover, patients identified as being in the moderate-
risk category were more likely to miss being prescribed 
statins, and only one-quarter of them received statin therapy, 
compared to half of those classified as high risk. This is 
alarming as primary prevention in the case of the moderate-
risk category is a must and is expected to lower mortality 
rates twofold better than secondary prevention, which brings 
to light the present gap in primary prophylaxis [22].

Further investigation into factors that may have modu-
lated statin utilization among our study group revealed that 
patients were less likely to be prescribed statins. One pos-
sible reason may be the deferral of treatment due to fear of 
decreased medication adherence and increased risk of side 
effects and drug–drug interaction. A limit in statin prescrip-
tion among this subgroup of patients (i.e., high CCI score) 
potentially detained statin’s favorable impact on 1-year sur-
vival, as demonstrated in a Taiwanese study [23].

Nonetheless, the use of statins in our study was independ-
ent of the BMI level. Neutel et al. claimed that Canadian 
patients who were overweight or obese were more likely to 
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be prescribed statins [24]. This should be concerning, as a 
BMI exceeding 30 kg/m2 is considered an independent CVD 
risk factor that necessitates statin therapy initiation for dia-
betic patients and may ultimately show up as a strong predic-
tor for statin use. The pattern of statin prescription was also 
independent of patients being hypertensive, despite it being 
another major CVD risk factor. This contradicts Bideberi 
et al.’s findings in Tanzania [7]. Similarly, age and smoking 
were unraveled to be not significantly associated with statin 
prescription, as opposed to Neutel et al.'s findings in Canada 
[24]. This demonstrates that not all CVD risk factors were 
equally considered when checking for patients’ need for sta-
tin use. Furthermore, the use of statin was non-significantly 
correlated with economic status. On the contrary, a declined 
financial status significantly limited medication purchasing 
power and medication adherence in González López-Valcár-
cel et al.'s study [25].

Notably, participants with a history of CAD and dyslipi-
demia were more likely to be prescribed statins compared 
to those who were free of comorbidities. This presents the 
Lebanese physicians’ inclination to prescribe statins for 
subtle indications only (i.e., CAD and dyslipidemia) while 
ignoring other equally essential risk factors (i.e., smoking, 
high BMI) that place the patient at similarly high risk if 
collectively present (three or more risk factors) or a slightly 
lower risk that deserves to be addressed.

Lastly, in comparison with Kebede Zelalem and Feyisa’s 
study where polypharmacy projected the initiation of statin 
therapy, this aforementioned variable had no impact on sta-
tin prescription in our study [26]. This sheds light on another 
potential concern, where patients on multiple medications 
are being equally treated as other patients. This group of 
patients is particularly vulnerable and should be thoroughly 
followed up.

This is the first study to assess statin prescription patterns 
among elderly T2DM patients using a quite representative 
and diverse sample from all Lebanese districts, which favors 
the generalizability of our findings. Nonetheless, several 
limitations should be pointed out; the study was based on 
prescription data, and therefore, we lacked information on 
the duration of diabetes for each patient, medication adher-
ence, and lab tests (e.g., low-density lipoprotein, cholesterol 
level, A1c, etc.); the possibility of recall and selection bias 
among enrolled participants; the lack of follow-up assess-
ments on statin adherence, as it is well-known that statin ini-
tiation, continuation, and discontinuation are time depend-
ent. Another significant limitation is the lack of a national 
guideline on diabetes management or a nationally adopted 
international guideline, which interferes with the homogene-
ity of the physicians’ risk-group classification and treatment 
recommendations.

5  Conclusion

In conclusion, our study revealed statin undertreatment 
among elderly outpatients with T2DM in Lebanon, despite 
their indubitable eligibility, and identified the present gap in 
commitment to recommendations set by international guide-
lines. Patients described as having moderate risk or a higher 
CCI score had lesser odds of being prescribed statins; how-
ever, those presenting with a history of CAD and dyslipi-
demia had higher odds of statin prescription. Efforts should 
be made toward guideline implementation to improve the 
quality of care provided to patients with T2DM presenting 
with other cardiovascular risks and to minimize the risk of 
long-term complications.
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