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ABSTRACT 

OF THE THESIS OF 

 

 

 

Melodie Joseph Al Daccache  for Master of Public Health 

      Major:  Public Health Nutrition 

 

 

 

 

Title: Assessment of Dietary, and Drug Adherence amongst Cardiovascular Disease 

Patients Admitted for Hospitalization in Lebanon  

 

 

Background: CVD is increasing at an alarming rate worldwide, reaching epidemic 

proportions in countries of the Eastern Mediterranean Region, including Lebanon. 

Despite the growing proportions of patients suffering from CVDs, there is a scarcity of 

data on whether these patients adhere to therapeutic dietary guidelines, drug 

prescriptions and physical activity recommendations and whether such adherence 

differs according to demographic, socioeconomic, lifestyle, behavioral or psychosocial 

characteristics. 

 

Objectives: This study aims to assess adherence to dietary guidelines, drug regimens 

and physical activity recommendations amongst CVD patients admitted for 

hospitalization in Lebanon, as well as to describe their demographic, socioeconomic, 

lifestyle, behavioral, and psychosocial characteristics and investigate the association of 

these characteristics with dietary, drug and physical activity adherence in the study 

population. 

 

Methods: A cross-sectional study was conducted among 367 Lebanese adult CVD 

patients admitted for hospitalization at various hospital sites in Lebanon (AUBMC, 

AWH, LMC, and CHN). Patients were interviewed to collect information on 

demographic, socioeconomic, lifestyle, psychosocial, and behavioral characteristics. 

Dietary assessment was performed using a culture-specific validated food frequency 

questionnaire, and physical activity (PA) levels were assessed using the international 

physical activity questionnaire (IPAQ). Anthropometric measurements, blood pressure, 

and biochemical markers were collected from the patient’s medical charts. Mental well-

being was assessed based on the World Health Organization 5 items well-being index 

(WHO-5) and drug adherence was assessed using the 8 items Morisky medication 

adherence scale (MMAS-8). The median and IQR were reported for continuous 

variables and frequencies and percentages for categorical variables. Regression analyses 

were used to investigate associations between variables. 

 

Results: The majority of the patients were males (67.8%), overweight or obese (74%), 

smokers (62.1%), unemployed or retired (54.5%) and previously diagnosed with high 
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blood pressure (61%). Almost 35% of the patients were found to be lonely and nearly 

one in four patients (26%) were at a high risk of poor mental health. Approximately 

two-thirds of the patients were found to have poor adherence to drug prescriptions 

(69%), and close to half had low levels of PA (52%). In this study sample, poor dietary 

adherence was estimated at almost 43% for the American Heart Association (AHA) 

dietary guidelines and 45% for the Therapeutic Lifestyle Changes (TLC) diet. 

Loneliness was significantly associated with lower odds of drug adherence (OR= 0.4, 

95% CI: 0.21-0.8), while patient’s admission to hospitals other than AUBMC as well as 

patient’s perception of having high-income status were significantly associated with 

higher odds of adherence compared to patients who perceived to have low-income 

status (OR= 40.7, 95% CI: 11.35-146 and OR= 3.08, 95% CI: 1.1-8.7). A lower sense 

of well-being was associated with lower odds of adherence to the AHA dietary 

recommendations (OR=0.2, 95% CI: 0.067-0.69), while overweight and obesity were 

associated with higher odds of diet adherence (OR=5.9; 95% CI: 1.4-25.9), reflecting 

potential reverse causality bias. Owning a house was a significant predictor of 

adherence to the TLC diet (OR=2.86, 95% CI: 1.1-7.48). Finally, female gender and 

high levels of loneliness were inversely associated with high PA (OR=0.38, 95% CI: 

0.23-0.66; and OR=0.5, 95% CI: 0.31-0.8).  

  

Conclusion: This study showed that dietary and drug adherence rates were low in this 

patient population and that close to half did not follow the PA recommendations. 

Importantly, the study identified several demographics, socioeconomic, and 

psychosocial characteristics that may affect the patients’ adherence to diet, drug and PA 

recommendations. These findings may serve as the basis for future interventions aimed 

at enhancing adherence amongst CVD patients and thus improving their health status 

and quality of life.   
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CHAPTER I 

INTRODUCTION 
 

The prevalence of non-communicable diseases (NCDs) is rapidly escalating 

worldwide, with a particular increase in low and middle-income countries (Virani et al., 

2020). More specifically, cardiovascular diseases (CVDs) are considered the leading 

cause of mortality, contributing to an estimated 31% of death globally (Virani et al., 

2020; World Health Organization, 2018a). In Lebanon, NCDs are estimated to account 

for 91% of all deaths, from which 47% are attributed to CVDs (World Health 

Organization, 2018a). According to the World Health Organization (WHO), the age-

adjusted death rate from coronary heart disease (CHD) reached 214.24 per 100,000 

people in Lebanon, ranking the country in the 20th place worldwide (World Life 

Expectancy, 2016).  

The etiology of cardiovascular disease involves a complex interplay between 

genetic predisposition and environmental factors that increase the risk of the disease. 

Lifestyle and behavioral risk factors are amongst the leading modifiable risk factors that 

can modulate the development and progression of CVDs (Rippe, 2019). Lebanon, like 

other countries of the Eastern Mediterranean region (EMR), is currently witnessing the 

nutrition transition with its characteristic shifts in diet, lifestyle and body composition 

(Abla Mehio Sibai et al., 2010). Amongst other environmental and behavioral risk 

factors, physical inactivity, and the shift from the traditional diet to an energy-dense diet 

rich in sugar, fat and animal-based products may explain the increasing burden of CVDs 

in Lebanon (Abla Mehio Sibai et al., 2010). An energy-dense diet can induce excessive 

weight gain, leading to increases in blood glucose and triglyceride levels, coupled with 
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decreases in HDL-cholesterol, and increases in blood pressure and inflammatory 

markers (Wozniak, Krótki, Anyzewska, Górnicka, & Wawrzyniak, 2017). Hence, in 

addition to medications adherence, therapeutic dietary strategies represent an integral 

component of the treatment of patients with CVDs (Arnett et al., 2019). Lifestyle 

strategies including regular physical activity, decreasing sedentary time and smoking 

abstinence are also crucial for the treatment of CVDs (Buttar, Li, & Ravi, 2005). 

Studies investigating dietary intakes and lifestyle characteristics of subjects with 

CVDs are scarce at the international, regional and national levels. There is also a lack of 

scientific evidence on whether patients with CVDs adhere to therapeutic dietary 

guidelines, drug prescriptions and physical activity recommendations and whether such 

adherence differs according to demographic, socioeconomic, lifestyle or psychosocial 

characteristics. In fact, most of our knowledge related to CVDs and diet in Lebanon and 

the EMR is derived from cross-sectional surveys and census-level data to approximate 

CVD patients’ dietary intakes, social environment and behavior. However, 

acknowledging that CVDs are the leading cause of hospitalization in older adults (A 

Mehio Sibai, Fletcher, Hills, & Campbell, 2001) and considering the massive human 

and financial costs of hospitalization for these patients, there is a crucial need to better 

understand the spectrum of clinical and nonclinical characteristics of CVD patients and 

to identify the factors that may enhance adherence to dietary, drug and physical activity 

recommendations (Dupre et al., 2017). 

In 2015, the American Heart Association released a scientific statement calling 

for greater attention to the social and behavioral determinants of CVD in different parts 

of the world (Havranek et al., 2015). The present study responds to this call by 

investigating the demographic, socioeconomic, lifestyle, behavioral and psychosocial 



 

 14 

factors associated with higher adherence to dietary guidelines, prescribed drug regimens 

and physical activity recommendations amongst CVD patients in Lebanon.  

The specific aims of this study are to:  

(1) Describe the demographic, socioeconomic, psychosocial, lifestyle and 

behavioral characteristics of patients hospitalized with CVD in Lebanon,  

(2) Assess drug adherence amongst CVD patients and by gender,  

(3) Assess dietary adherence amongst CVD patients and by gender,  

(4) Assess physical activity in the study population and its compliance with 

international recommendations, 

(5) Investigate the association of the demographic, socioeconomic, 

psychosocial, lifestyle and behavioral characteristics with dietary adherence, drug 

adherence and high physical activity level in the study sample.  
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CHAPTER II 

LITERATURE REVIEW 
 

A. Cardiovascular Diseases  

1. Nutrition Transition and CVD 

Many developing countries have been witnessing a significant epidemiologic 

transition over the past decades with a shift in disease types and prevalence (Abla 

Mehio Sibai et al., 2010). This transition linked to rapid urbanization, modernization, 

and globalization, has been attributed to the ongoing nutrition transition (Abla Mehio 

Sibai et al., 2010). The nutrition transition, with its characteristic shifts in food intake, 

physical activity, and body composition, has contributed to replacing the high 

prevalence of infectious diseases by a growing burden of non-communicable diseases, 

most notably cardiovascular diseases (CVDs) (Abla Mehio Sibai et al., 2010; World 

Health Organization, 2018b). 

 

2. Definition of CVD  

CVDs are a group of disorders of the heart and blood vessels and include 

coronary health disease (CHD), high blood pressure (HBP), heart failure (HF), 

congenital cardiovascular defects, and stroke (Farley, McLafferty, & Hendry, 2012). 

Heart attacks and strokes are acute events caused by fat deposits on the inner walls of 

the blood vessels, preventing blood flow from supplying the heart or the brain (World 

Health Organization, 2017). The reduced blood flow to the tissues can cause chest pain, 

fatigue, and shortness of breath, warning signs for potential heart problems (Davis, 

2019). 
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3. Physiopathology of CVD  

Atherosclerosis is the pathogenic process underlying CVD, leading to decreased 

blood flow from stenosis of the blood vessels (Libby, Ridker, & Hansson, 2011). The 

mechanism behind atherosclerosis includes an abnormal elevation of plasma LDL 

concentration which increases the entry rate of LDL particles inside the artery wall. The 

accumulation of LDL particles traps and thickens the artery wall making it prone to 

oxidative damages (Lapointe, Couillard, & Lemieux, 2006). Oxidized LDL particles 

can lead to the injury of the endothelial lining, a process that attracts monocytes to the 

injury site. These monocytes will be later differentiated into lipid-laden macrophages. 

The lipid-laden macrophages which accumulate important amounts of oxidized LDL 

particles, release chemical proinflammatory cytokines to further recruit monocytes. This 

process of oxidation and further inflammation trigger the formation of the fatty streak, 

which can expand over time to constitute the atherosclerotic plaque (Napoli et al., 1997; 

Stary et al., 1994). 

 

4. Epidemiology of CVD 

Currently, CVD is the leading cause of death worldwide with one in four people 

dying from any type of CVD (Centers for Disease Control and Prevention, 2020). CHD, 

which is the most common type of CVD, accounts for more than half of all CVD-

related mortality, with higher deaths observed in older age groups (Roger et al., 2011). 

In the aging population, CHD accounts for almost 82% of all death among older adults 

aged ≥ 65 years (D. Lloyd-Jones et al., 2009). Each year, nearly half-million individuals 

aged ≥ 75 years are diagnosed with MI (D. Lloyd-Jones et al., 2009). Likewise, the 

incidence of MI increases by 10-fold in individuals aged 65-74 years compared to 
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adults aged 35-44 years (D. Lloyd-Jones et al., 2009). The number of patients with 

stroke is expected to double in the next 40 years with a considerable proportion amongst 

the elderly population (Ama Moor et al., 2016). Besides, recent studies are devoting 

greater attention to gender discrepancy in the burden of CVDs (Woodward, 2019). 

Although the incidence of CVD is higher among males, especially in younger age 

groups, the rates of death and poor prognosis are higher in females following acute 

cardiovascular events (Gao, Chen, Sun, & Deng, 2019). This may be partly explained 

by the increased risk of stroke among menopausal women and the longer life 

expectancy of the female gender, constituting the larger prevalence of the elderly 

population (Gao et al., 2019; Mosca, Barrett-Connor, & Kass Wenger, 2011). 

Countries in the Middle East and North Africa (MENA) region are currently 

witnessing an alarming rate of CVD and stroke, which are considered the main 

underlying causes of mortality and morbidity in the region (Galal, 2002; Abla M Sibai, 

Nuwayhid, Beydoun, & Chaaya, 2002). Recent statistics show that CVD is responsible 

for 54% and 36.6% of all-cause mortality in Syria and Jordan, respectively (Institute for 

Health Metrics and Evaluation, 2019b, 2019d). In Egypt, mortality rates from CVD 

have risen considerably from 39% to 46% in men and 41% to 49% in women between 

the years 2000 and 2019 (Institute for Health Metrics and Evaluation, 2019a). These 

drastic changes in the MENA region are partially explained by the aging of the 

population and the nutrition transition (Galal, 2002).  

Similar to other countries in the region, the prevalence of CVD in Lebanon is 

steadily increasing over time and is responsible for almost 50% of all-cause mortality in 

the country (Institute for Health Metrics and Evaluation, 2019c). More precisely, 75% 

of all strokes occur in older adults aged >65 years (Yousufuddin & Young, 2019). In 
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2019, all-cause mortality from CVD reached 30%, 47%, and 54% among individuals 

aged 15 to 49 years, 50 to 69 years, and ≥70 years, respectively (Institute for Health 

Metrics and Evaluation, 2019c). According to the World Life Expectancy, the age-

adjusted death rate from CHD reached 214.24 per 100,000 people in Lebanon, ranking 

the country in the 20th place worldwide (World Life Expectancy, 2016).  

 

5. Impact of CVD on Health, Mortality, and Economy   

Currently, CVD is the leading cause of disability, morbidity, and mortality 

worldwide especially among people of working age (Mozaffarian et al., 2016; Strong, 

Mathers, Epping-Jordan, & Beaglehole, 2006). These high rates of CVD exert 

enormous strain and substantial costs related to health care, productivity losses, and 

failure to recover (Fuster, Kelly, Medicine, Health, & Countries, 2010; Strong et al., 

2006). In the US, an estimated $329.7 billion were spent annually on CVD and stroke-

related conditions between the years 2013 and 2014, accounting for up to 14% of total 

health expenditures (Nicholson, Gandra, Halbert, Richhariya, & Nordyke, 2016).  

In developing countries, the economic loss associated with CVD is estimated to 

account for $3.7 Trillion between the years 2011 and 2015, representing more than half 

of the NCD burden and 2% of the Gross Domestic Production (GDP) (Bloom et al., 

2011). In Lebanon, total health expenditure represents 7.2% of the GDP and 42% of 

out-of-pocket expenditure (Georges A. Saade et al., 2014), a fact that was declared as 

catastrophic by the WHO (World Health Organization, 2011). Considering the 

enormous financial and human costs, CVD creates a challenge for public health and 

clinical care especially in fragile settings with limited resources (Abla Mehio Sibai et 

al., 2010). These challenges in low-middle income countries (LMICs) may be explained 
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by poor governance, focus on treatment at the expense of prevention, inadequate 

healthcare infrastructure, and insufficient health spending (S. Yusuf, Wood, Ralston, & 

Reddy, 2015). 

 

6. Etiology: Diet and Lifestyle as Modifiable Risk Factors  

The etiology of CVD involves a complex interplay between genetic 

predisposition and environmental factors that increase the risk of the disease. Lifestyle 

and behavioral risk factors are amongst the leading modifiable risk factors that can 

modulate the development and progression of CVDs (Rippe, 2019). Lebanon, like other 

countries of the EMR, is currently witnessing the nutrition transition with its 

characteristic shifts in diet, lifestyle, and body composition (Abla Mehio Sibai et al., 

2010). Amongst other environmental and behavioral risk factors, physical inactivity, 

and the shift from the traditional diet to an energy-dense diet rich in sugar, fat and 

animal-based products may explain the increasing burden of CVDs (Abla Mehio Sibai 

et al., 2010). An energy-dense diet can induce excessive weight gain, leading to 

increases in blood glucose and triglyceride levels, coupled with decreases in HDL-

cholesterol, and increases in blood pressure and inflammatory markers (Wozniak et al., 

2017).  

According to the INTERHEART study conducted in 52 developing and 

developed countries, nine modifiable risk factors were identified as major contributors 

to CVD mortality and morbidity and accounted for more than 90% of all MI (Dzau et 

al., 2006; Salim Yusuf et al., 2004). These risk factors include tobacco smoking, 

dyslipidemia, diabetes, hypertension, psychological factors, abdominal obesity, 

unhealthy diet, and physical inactivity. Similarly, the Reduction of Atherothrombosis 
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for Continued Health (REACH) study conducted in 44 countries confirmed the findings 

from the INTERHEART study and demonstrated that atherosclerotic risk factors are 

consistent and common amongst different ethnic populations (Bhatt et al., 2006). 

In line with the previous studies, the Framingham Heart Study (Fox et al., 2008) 

and NHANES III (Vasan et al., 2005) found a strong association between CVD and 

dyslipidemia, high blood pressure, glucose intolerance, and tobacco smoking. The 

findings of these cohorts showed that sixty to ninety percent of coronary heart disease 

(CHD) events occurred in individuals with more than one risk factor. These risk factors 

interact synergistically to increase the risk of CVD from 4-fold for an individual with 1 

risk factor to 60-fold with 5 risk factors (Kannel, 1976; Wilson, Kannel, Silbershatz, & 

D'Agostino, 1999).  

As a result of the identified risk factors, the World Health Organization (WHO) 

emphasized seven recommendations to decrease the risk of CVD. These 

recommendations include eating healthy food, avoid tobacco smoking, controlling 

cholesterol levels, glucose levels, blood pressure, body weight, and staying physically 

active (World Health Organization, 2017). These recommendations are consistent with 

the American Heart Association (AHA), except that the latter places additional 

emphasis on avoiding harmful alcohol consumption (D. M. Lloyd-Jones et al., 2010; 

Members et al., 2010; Van Horn, Carson, Appel, Burke, Economos, Karmally, 

Lancaster, Lichtenstein, Johnson, & Thomas, 2016). 
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a. Cardiometabolic risk factors of CVD  

• Obesity and CVD:  

The growing prevalence of overweight and obesity rates have risen drastically 

over the past three decades in developed and developing countries particularly in 

countries of the MENA region (Nasreddine et al., 2012). In Lebanon, the dramatic and 

worrying increases in overweight and obesity rates raise serious public health concerns 

calling for urgent action (Nasreddine et al., 2012). In 2016, almost 54% of the Lebanese 

population were classified as overweight and 17% as obese (Mallat et al., 2016). An 

identical trend was seen in different countries from the MENA region such as Kuwait 

(Al‐Kandari, 2006), KSA (Al-Baghli et al., 2008), and Iran (Esteghamati et al., 2010). 

Numerous studies have reported a clear association between BMI and CVD. Findings 

from a Framingham Heart Study have shown that for every 1 unit increase in BMI, the 

risk of heart failure increases by 5% in men and 7% in women (Kenchaiah et al., 2002). 

The positive association between obesity and CVD is partially linked to insulin 

resistance and its pathophysiological impacts (Robert H. Eckel, Kahn, Robertson, & 

Rizza, 2006). 

 

• Diabetes and CVD:  

Diabetes is an independent risk factor for CVD (Einarson, Acs, Ludwig, & 

Panton, 2018).  Patients with diabetes have a 2-4 folds increase in the risk of CHD and 

ischemic stroke and an increase by 1.5-3.6 folds in mortality (Bertoluci & Rocha, 2017; 

The Emerging Risk Factors & Emerging Risk Factors, 2010). In line with the previous 

study, a 1% decrease in HbA1c results in a 37% decrease in microvascular 

complications (Stratton et al., 2000; Sweileh, Abu-Hadeed, Al-Jabi, & Sa’ed, 2014). In 
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Lebanon, the prevalence of diabetes was reported to be 13.8%, exceeding the worldwide 

prevalence rates, but lower than other neighborhood countries such as Bahrein (25%), 

UAE (23%), and KSA (23%) (Abla Mehio Sibai et al., 2010). Available evidence from 

Lebanon showed that the prevalence of diabetes is rising, reporting a 3% increase in 5 

years (Shaw, Sicree, & Zimmet, 2010). This increase is mainly attributed to the high 

obesity rates in the region and the consumption of an unhealthy diet rich in saturated 

and trans-fat and low in fruits and vegetable intake (Nasreddine et al., 2014). 

 

• Dyslipidemia and CVD: 

Dyslipidemia is defined by the elevation of LDL-C or TG levels with a decrease 

in HDL-C levels (Kopin & Lowenstein, 2017). The serum levels of LDL-C, HDL-C, 

and TG are shown to be independent predictors of CVDs (Klop, Elte, & Cabezas, 2013; 

Niroumand et al., 2015). Two large cohort studies have well documented the role of 

high TG levels with the occurrence of CVD, showing an increase in small dense LDL-C 

and a decrease in HDL-C levels (Nordestgaard, 2016; Reiner, 2017). Studies showed 

that for every 1 mmol/L reduction in LDL levels, the risk of CVD decrease by 23% 

(Cziraky, Watson, & Talbert, 2008; Doll, 2008). The Framingham Study confirmed the 

correlation between HDL-C levels and the severity of CAD and found that the risk of 

CAD increases sharply for HDL-C levels below 40mg/dL (Castelli et al., 1986).  In line 

with the previous studies, the Quebec Cardiovascular Study showed to be consistent 

with the Framingham study demonstrating a 13% increase in CVD risk for every 10% 

decrease in HDL levels (Després, Lemieux, Dagenais, Cantin, & Lamarche, 2000).  

In the MENA region, wide variation in lipid profiles exists across the countries. 

The highest prevalence of LDL-C was shown in Saudi Arabia (57-70%), followed by 
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Lebanon (32%) and Jordan (22%) (Abla Mehio Sibai et al., 2010). According to the 

African Middle East Cardiovascular Epidemiological study (ACE), the prevalence of 

CVD reached 70% following the ATP III guidelines, and death related to high LDL-C 

reached 18% in Lebanon (Alsheikh-Ali et al., 2014; Institute for Health Metrics and 

Evaluation, 2019c). The inflammatory response linked to fat accumulation and 

dyslipidemia is suggested to influence CVD risk through insulin resistance, body weight 

homeostasis, endothelial dysfunction, and atherosclerosis (Vazzana, Santilli, Sestili, 

Cuccurullo, & Davi, 2011). 

 

• High blood pressure and CVD:  

Hypertension is defined as a SBP ≥ 140mmHg and/or DPB ≥ 90mmHg 

(Chobanian et al., 2003). BP is a critical risk factor for CVD with almost 54% of strokes 

and 47% of CHD are attributed to hypertension (J. He & Whelton, 1999; Lawes, Hoorn, 

Rodgers, for the International Society of, & International Society of, 2008; Stamler, 

Stamler, & Neaton, 1993). A recent study conducted among older adults showed that a 

SBPs of 160 mmHg or DBPs >90 mmHg significantly increases CVD risk and CVD 

mortality risk (C.-Y. Wu et al., 2015). The crude prevalence of HTN is higher amongst 

the Arab world (29.5%) compared to Sub-Saharan Africa (27.6%), and the USA (28%) 

(Tailakh et al., 2014).  

In the EMR, Lebanon has the highest prevalence of HTN when compared to 

other countries such as Palestine and Egypt (Matar et al., 2015).  The overall prevalence 

of hypertension in Lebanon increased by 3-fold in the past decade (A.-M. Sibai et al., 

2008). Currently, one in three Lebanese individuals has HTN, with an additional 30% 

classified as prehypertensive (Matar et al., 2015). This high prevalence of HTN is 
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significantly associated with older age, male gender, illiteracy, urban settings, and poor 

lifestyle characteristics (Noubani, Nasreddine, Sibai, Tamim, & Isma’eel, 2018; T. 

Jackson, 2001; Tailakh et al., 2014).  

 

b. Lifestyle risk factors of CVD  

• Diet and CVD: 

The role of nutrition in health and disease, especially in modulating CVD risk is 

currently well-documented (F. J. He & MacGregor, 2010; Sharrett et al., 2001; Vazzana 

et al., 2011). There is growing evidence showing that high fat intake especially 

saturated fat has an unfavorable effect on LDL-C and other CVD markers (Astrup et al., 

2011; Vafeiadou et al., 2012). Conversely, replacing saturated fats with polyunsaturated 

fats or monounsaturated fats showed beneficial effects on lipid levels and 

cardiovascular risk (Astrup et al., 2011). However, replacing saturated fat with trans-fat 

significantly increases the risk of CHD by reducing HDL-C and increasing LDL-C and 

TC to HDL ratio (Wang & Hu, 2017). In Lebanon, the alarming increase in nutrition-

related CVD risk is mostly attributed to poor dietary practices (Nasreddine et al., 2014). 

The increase in energy intake over the years has substantially increased dietary fat 

intake to almost 41% and doubled trans-fat intake, exceeding the WHO 

recommendations (Chamieh et al., 2015; Farhat, Jaalouk, Moukarzel, & Ayoub, 2016). 

Evidence from previous studies has shown a consistent and significant 

association between salt intake and CVD risk (Cappuccio, 2013; Cohen & Alderman, 

2007). Findings from a cohort study have shown that for a daily increase in 5g of salt 

intake, the risk of CVD increases by 17%, and the risk of stroke increases by 34%, 
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mainly through the influence of salt on blood pressure (Strazzullo, D’Elia, Kandala, & 

Cappuccio, 2009).  

Fruits and vegetables are essential components of a healthy diet. There is current 

evidence demonstrating an inverse relationship between fruit and vegetable intake and 

CHD risk (Dauchet, Amouyel, Hercberg, & Dallongeville, 2006; F. J. He, Nowson, 

Lucas, & MacGregor, 2007) and stroke (Dauchet, Amouyel, & Dallongeville, 2005; F. 

J. He, Nowson, & MacGregor, 2006). Evidence has shown that a daily increase in 1 

serving of fruit and vegetables decreases the risk of ischemic stroke by 6% (Joshipura et 

al., 2001). Although the exact mechanism remains unclear, the WHO suggests that the 

synergetic effect of various nutrients available in fruits and vegetables confer their 

cardioprotective benefits (World Health Organization, 2014). Besides, dietary fiber 

especially soluble fibers were demonstrated to reduce CVD by decreasing LDL-C and 

improving insulin resistance (Erkkilä & Lichtenstein, 2006). Therefore, current 

evidence promotes a food-based approach favoring an increased intake of fruits and 

vegetables that comprises different types of fibers for CHD prevention (Erkkilä & 

Lichtenstein, 2006).  

Several previous prospective studies have focused on nut consumption and CVD 

risk (Aune et al., 2016; Mayhew, de Souza, Meyre, Anand, & Mente, 2016). According 

to the Nurses’ Health Study (NHS), weekly consumption of 5oz of nuts decreases CHD 

risk by lowering LDL-C amongst diabetic and hypercholesterolemic patients (Rimm et 

al., 1998). A recent study cohort study showed that substituting red meat by high quality 

plant foods such as nuts, and legumes might reduce CHD risk (Al-Shaar, Satija, et al., 

2020).  Besides, a meta-analysis of prospective cohort studies has shown a positive and 

significant association between glycemic index (GI) and all-cause mortality in women, 
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mainly caused by the effect of GI on insulin resistance and blood lipid profile 

(Shahdadian, Saneei, Milajerdi, & Esmaillzadeh, 2019). Also, added sugar was 

positively and significantly associated with CVD mortality (Yang et al., 2014).  

 

• Tobacco smoking and CVD:  

Tobacco smoking is one of the most critical and reversible risk factors for CVD. 

According to the WHO, around 25% of all deaths from CVD are related to tobacco 

consumption (WHO, 2020). The Finnmark study showed that the incidence of acute MI 

increased by sixfold in females and threefold in males for consumers ≥ 20 cigarettes per 

day (Njølstad, Arnesen, & Lund-Larsen, 1996). In the MENA, huge variations in the 

rates of cigarette smoking exist between countries, with the highest prevalence in 

Lebanon (55.8%), followed by Jordan (29%) and Syria (28.1%) (Abla Mehio Sibai et 

al., 2010). In Lebanon, a recent case-control study conducted among hospitalized 

patients showed that the risk of ischemic stroke increased by 2.6-fold and 6.2-fold for 

current cigarette and waterpipe smokers, respectively (El-Hajj, Salameh, Rachidi, Al-

Hajje, & Hosseini, 2019). Available experimental data have linked cigarette smoking to 

oxidative stress, the underlying mechanism that initiates cardiovascular dysfunction 

(Ambrose & Barua, 2004).   

 

• Physical activity and CVD:  

Over the past decades, numerous studies have examined the impact of PA on 

cardiovascular health (Nystoriak & Bhatnagar, 2018). These evidence were reinforced 

by expert panels such as Disease Control and Prevention (CDC) and AHA linking 

regular physical activity to better cardiac outcomes (Medicine, 2013; Pate et al., 1995). 
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The WHO recommends practicing at least 75 minutes of vigorous-intensity PA or 150 

minutes of moderate-intensity PA every week, for individuals aged 18 to 64 years 

(World Health Organization, 2010). A report consisted of five large cohort studies 

found that the intensity and the duration of PA were significantly and inversely 

associated with the incidence of CVD (Kohl, 2001). The STABILITY trial conducted 

over 39 countries, showed a significant decrease in mortality rates with the increase of 

self-reported PA level amongst patients with stable CHD (Stewart et al., 2017). The 

inverse association between PA and CVD is mainly explained by the effect of PA on 

blood pressure, insulin sensitivity, and blood lipid profile (Nystoriak & Bhatnagar, 

2018).  

 

• Psychosocial factors and CVD:  

More recently, psychological factors are identified as an independent risk factor 

for CVD and show important implications in the etiology, development, and 

consequences of the disease (Sims, Glover, Gebreab, & Spruill, 2020). Compelling 

evidence has shown that high psychosocial problems such as depression, anxiety, and 

lack of social support were strongly linked to adverse CVD outcomes (Albus, 2010; 

Rutledge et al., 2009). Available studies have well documented the effect of depression 

on CVD risk factors such as physical activity, cigarette smoking, drug and diet 

adherence (Gonzalez et al., 2008; Lett et al., 2004; Shin & Kim, 2019). While studies 

classified psychosocial factors as determinants of CVD risk, other studies found that 

CVD patients were more likely to experience psychological problems (Thombs et al., 

2006). For instance, depression was three times more common in patients experiencing 

MI compared to the general population (Thombs et al., 2006). Therefore, recent studies 
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highlight the importance of understanding psychosocial factors amongst CVD patients 

to improve CVD risks and outcomes (Dupre et al., 2017). 

 

B. Management Principles: Drug Adherence, Diet Adherence, and Physical 

Activity.  

1. Drug Adherence 

a. Definition and scores  

According to the WHO, drug adherence is the extent to which patients take their 

medications as prescribed by their health care provider (Dobbels, Damme‐Lombaert, 

Vanhaecke, & Geest, 2005). Amongst the different methods available, the Morisky 

Medication Adherence Scale (MMAS) in its short and long versions, is the most 

commonly used to assess patients with non-adherence to prescribed drug regimens. This 

tool, although used to predict nonadherence in patients with various chronic conditions, 

was commonly used amongst cardiac and hypertensive patients (Morisky, Green, & 

Levine, 1986; Shalansky, Levy, & Ignaszewski, 2004).  

In 2009, the MMAS-8 items retrieved from the MMAS-4 short version was 

developed, with additional questions assessing the emotional aspects of non-adherence 

(Pedersini & Vietri, 2014). This instrument originally tested by Dr. Morisky (Morisky, 

Ang, Krousel‐Wood, & Ward, 2008), showed high reliability, validity, and sensitivity, 

and became widely used among patients with hypertension (Granger et al., 2015; 

Vinluan, Wittman, & Morisky, 2015), diabetes mellitus (Bramlage et al., 2014; Chan & 

Hassali, 2014), acute coronary syndrome (Kassab et al., 2013; L. G. Park, Howie-

Esquivel, Chung, & Dracup, 2013) and other chronic diseases (Chung, Chua, Lai, & 

Morisky, 2015; Viswanathan et al., 2012). This tool has been adapted to Arab countries 



 

 29 

such as Lebanon, and the Arabic version demonstrated acceptable reliability and 

validity to measure drug adherence amongst diabetic and hypertensive patients (Ashur, 

Shamsuddin, Shah, Bosseri, & Morisky, 2015; Yassine et al., 2016)  

Subsequently, this effective tool consists of 8 items formulated in a way to avoid 

the “yes-saying” bias (Morisky et al., 2008). The first seven items include yes/no 

questions, addressing common reasons for nonadherence. The last item includes a five-

point Likert scale on how often patients have difficulty remembering to take their 

medications. The scores are ranked on a scale from 0 to 8 points, with high adherence 

identified for patients with a score of 8, moderate adherence for a score of 6 or 7, and 

low adherence for a score below 6 (Morisky et al., 2008). 

 

b. Impact of drug adherence on the management of CVD patients  

Poor drug adherence is a major public health challenge and occurs in 60% of 

cardiac patients, resulting in severe health consequences (Insull, 1997; McDermott, 

Schmitt, & Wallner, 1997). Evidence from studies has shown that patients with high 

drug adherence have a significantly lower risk of CVD events compared to nonadherent 

patients (Mazzaglia et al., 2009). Findings from a large study showed that nonadherent 

patients post-MI have an 80% higher odds of death, and moderately adherent patients 

have 44% higher odds of death compared to highly adherent patients (Jackevicius, Li, & 

Tu, 2008).  In line with the previous study, the results of a cohort study showed that 

drug adherence was inversely associated with CVD and all-cause mortality risk, in 

addition to stroke mortality even after adjusting for potential confounders (S. Kim et al., 

2016). Besides, a recent prospective study has positively associated drug adherence 

with a better quality of life among patients with heart failure (Silavanich, Nathisuwan, 
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Phrommintikul, & Permsuwan, 2019). The results of Bansilal et al., (2016) further 

supports the results of the previous study, showing significantly lower rates of long-

term adverse cardiac events and higher cost-saving among adherent patients post-MI 

when compared to nonadherent patients (Bansilal et al., 2016). In Lebanon, a recent 

study showed an association between high drug adherence and low risk of stroke among 

patients with atrial fibrillation (Hajj et al., 2020). 

 

2. Dietary Management of CVD   

a. The American Heart Association (AHA) dietary recommendations  

i. Definitions and scores 

In 2013, the AHA released a scientific statement calling for greater attention to 

the heart-healthy diet to reduce the risk of CVD (Jensen et al., 2014; National Heart & 

Institute, 2015). The concerns about poor dietary intakes, micronutrient deficiency, and 

the existing obesity pandemic were the underlying causes towards the implementation 

of the AHA heart-healthy dietary and lifestyle recommendations (Van Horn, Carson, 

Appel, Burke, Economos, Karmally, Lancaster, Lichtenstein, Johnson, & Thomas, 

2016). This healthy eating pattern has been adapted to meet the AHA recommendations 

and to be used by different ethnic, age, race, and cultural groups (Van Horn, Carson, 

Appel, Burke, Economos, Karmally, Lancaster, Lichtenstein, Johnson, & Thomas, 

2016). The heart-healthy diet is characterized by increased consumption of fruits, 

vegetables, whole grains, low-fat or fat-free dairy, fish, poultry, legumes, vegetable oil, 

nuts, and a limited intake of sweets, salty foods, processed or fatty meats, and sugar-

sweetened beverages (Van Horn, Carson, Appel, Burke, Economos, Karmally, 

Lancaster, Lichtenstein, Johnson, & Thomas, 2016). This diet emphasizes the 
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importance of limiting saturated fat due to the number of studies confirming the 

atherogenic effect of SFA on CVD risk (Hooper, Martin, Abdelhamid, & Smith, 2015). 

More specifically, the AHA recommends an intake of < 7% of total calories from SFA, 

avoiding trans fats, and reducing sodium intake to <2300mg/d (Robert H Eckel et al., 

2014). 

Existing evidence has shown that the heart-healthy diet address multiple CVD 

risk factors such as obesity and diabetes (Van Horn, Carson, Appel, Burke, Economos, 

Karmally, Lancaster, Lichtenstein, Johnson, Thomas, et al., 2016). According to the 

NHANES survey, a very low proportion of Americans were adherent to the heart-

healthy dietary pattern with more than 70% exceeding the recommendations of added 

sugars and saturated fats and almost 90% exceeding those of sodium. In contrast, less 

than 10% reported an adequate intake of dairy and vegetables and less than 25% were 

adherents to fruit recommendations (Van Horn, Carson, Appel, Burke, Economos, 

Karmally, Lancaster, Lichtenstein, Johnson, Thomas, et al., 2016). 

The American Heart Association (AHA) specified the recommended amount of 

intake for 12 food groups and subgroups as well as four nutrients based on different 

energy intakes ranging from 1000 calories to 3200 calories per day. Patients who 

consume the recommended amount of dietary components specified by the AHA based 

on their caloric intake were considered adherent to the specific food group, subgroup, or 

nutrient (Table 1) (Van Horn, Carson, Appel, Burke, Economos, Karmally, Lancaster, 

Lichtenstein, Johnson, & Thomas, 2016). 
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Source: Van Horn, L., Carson, J. A. S., Appel, L. J., Burke, L. E., Economos, C., 

Karmally, W., . . . Thomas, R. J. (2016). Recommended dietary pattern to achieve 

adherence to the American Heart Association/American College of Cardiology 

(AHA/ACC) guidelines: a scientific statement from the American Heart Association. 

Circulation, 134(22), e505-e529. 

 

ii. Impact on the management of CVD patients  

A number of studies have used the AHA dietary and lifestyle recommendations 

to assess the relationships between lifestyle behaviors and diet with cardiac outcomes 

amongst CVD patients. A cohort study conducted among Boston Puerto Ricans showed 

Table 1: The AHA eating pattern recommendations according to energy needs based 

on the healthy US-style eating pattern  
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that high adherence to the AHA recommendations significantly lowered insulin level, 

C-reactive protein (CPR), and waist circumference and increased the level of HDL-C 

(Bhupathiraju, Lichtenstein, Dawson-Hughes, & Tucker, 2011). Remarkably, even a 

modest adherence to diet showed a significant impact on these markers (Bhupathiraju et 

al., 2011). Subsequently, another study conducted among Japanese men showed that a 

lower score of diet adherence was associated with a significant increase in the 

prevalence of metabolic syndrome (Kuroki, Kanauchi, & Kanauchi, 2012). Therefore, 

adherence to the AHA dietary recommendations may provide substantial benefits in 

populations at high risk of CVD.  

 

b.   Therapeutic lifestyle change (TLC) diet 

i. Definition and scores  

In 1988, the NCEP ATP recommends approaches to improve physical activity 

and the diagnosis, evaluation, and treatment of patients with high cholesterol levels 

(Expert Panel on Detection, 2001). These approaches were recently updated to include 

diet, physical activity, weight loss, and behavioral change components in the prevention 

and treatment plan to lower CHD risk. These updated approaches have changed the Step 

II diet of ATP II to the new TLC diet in ATP III that includes the same goals of Step II 

with an additional emphasis on diet and PA to further decrease LDL-C levels (Expert 

Panel on Detection, 2001). 

The TLC diet emphasizes the importance of the quality of fat ingested rather 

than the quantity. This diet suggested a total fat intake of 25% to 35% of total energy 

intake while lowering saturated fat to <7% and retaining trans-fat intake as low as 

possible to decrease LDL-C levels and CHD risk (Stone & Van Horn, 2002). This is an 
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important step to keep carbohydrates under 60% of total calories, a major concern for 

patients with metabolic syndrome (Stone & Van Horn, 2002). Another important aspect 

of the TLC diet is encouraging regular PA and weight loss to reverse the adverse 

cardiometabolic abnormalities and obesity to ultimately decrease CVD risk (Stone & 

Van Horn, 2002). Finally, the ATP III underlines the importance of increasing sterol 

and stanol plants to further decrease the level of LDL-C beyond the levels seen with 

Step I and II diets (Stone & Van Horn, 2002). 

The ATP III recommends the MEDFICTS (Meats, Eggs, Dairy, Fried foods, fat 

In baked goods, Convenience foods, fats added at the Table and Snacks) score to assess 

the level of adherence to the TLC components (Kris-Etherton et al., 2001; Taylor et al., 

2003). The MEDFICTS was previously used to assess adherence to the Step 1 and Step 

2 diet in a less diverse population (Taylor et al., 2003; Teal, Baham, Gor, & Jones, 

2007). The same tool was used to assess adherence to the TLC diet and has achieved a 

sensitivity score of 85.7% and 84% in an ethnically diverse population (Mochari, Gao, 

& Mosca, 2008). The only concern of MEDFICTS was the low specificity to identify 

nonadherent patients. Although this instrument has only been validated in small and 

selected populations, researchers suggest sex-specific recalibration of this tool to 

improve its specificity and utility in diverse clinical settings (Mochari et al., 2008). 

 

Table 2: Nutrient Composition of the TLC diet 

Component  Recommendation  

Polyunsaturated fat Up to 10% of total calories  

Monounsaturated fat Up to 20% of total calories 

Saturated fatty acid  < 7% of total calories  

Total fat 25-35% of total calories  

Carbohydrates 50-60% of total calories  

Soluble fibers  10-25g/d 
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Plant stanols and sterols 2g/d 

Protein 15% of total calories 

Cholesterol  <200mg/d 

Total calories  Balance energy intake and expenditure to 

maintain healthy body weight/prevent 

weight gain 
a Total fat can be increase to 35% of total calories and carbohydrates could be reduced to 50% 

for patients with metabolic syndrome. The increase in the fat intake should be from 

polyunsaturated or monounsaturated fat. 
b Main source of carbohydrate should derive from foods rich in complex carbohydrates and 

fiber such as whole grains, fruits, and vegetables  

 

ii. Impact on the management of CVD patients  

 Findings from a prospective study showed that patients who received 

consultation on the TLC diet had a significant improvement in blood lipid profiles and 

fasting glucose levels in postoperative cardiac rehabilitation (Lin, Tsai, Lin, & Tsay, 

2010). Also, three months after hospital discharge, the TLC diet significantly improved 

blood pressure control and the frequency of PA (Lin et al., 2010). Adherence to the 

TLC diet was also shown to improve the quality of life of cardiac patients (Aldana et 

al., 2006). Therefore, it is important to incorporate the TLC diet in cardiac rehabilitation 

programs to effectively modify cardiac risk factors and improve recovery and CVD 

prognosis (Lin et al., 2010). 

 

3. Physical Activity  

a. Definition and scores 

PA includes all types of movements such as work-related PA, domestic work, 

PA-related transportation, and leisure time (Strath et al., 2013). Over the past decades, 

recent attention was given to the different PA domains described in the IPAQ form. The 

IPAQ instrument developed in 1998 was originally tested for reliability and validity 
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against accelerometry in 14 centers across 12 countries. Subsequently, this tool became 

widely used in numerous populations and different languages (Craig et al., 2003). Also, 

the long IPAQ was cross-culturally adapted and validated to an Arabic version 

equivalent to the French version among the Lebanese population (Helou et al., 2018).  

Two versions of the IPAQ questionnaire were developed, the short and the long 

IPAQ forms. The short form compromises seven items that cover all PA domains, 

whereas the long-form includes 27 items that measure the intensity-specific category for 

each of the four domains (Forde, 2018). The total weekly PA was calculated by 

weighting time spent in each activity with its corresponding MET energy expenditure. 

MET values to walking, moderate and vigorous intensity were 3.3, 4, and 8 METs, 

respectively (Committee, 2016). Following the same rigorous protocol, the long and 

short versions can be categorized into low, moderate, and vigorous PA levels or 

presented as median MET-minutes/week. The MET minutes is the amount of energy 

consumed during a PA level (Forde, 2018).  

 

b. Impact on the management of CVD patients  

The INTERHEART study showed that physical inactivity was one of the nine 

major contributors to heart disease mortality (Salim Yusuf et al., 2004). A large study 

showed that participants with high physical activity level (>6 MET hours/week) had a 

17% lower risk of CHD mortality as compared to participants with low PA (1-3.9 MET 

hours/week) (Tanasescu et al., 2002).  While patients with pre-existing CVD were more 

likely to be physically inactive, a current study highlighted the benefits associated with 

regular PA for patients with CVD compared to patients without CVD (Jeong et al., 

2019). Using the Health Professionals Follow-up Study cohort, higher physical activity 
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levels among MI survivors was also associated with lower risk of all-cause and CVD 

mortality as compared to physical inactive participants (Al-Shaar, Li, et al., 2020). In 

Lebanon, a study showed that the lack of PA was significantly associated with higher 

odds of metabolic syndrome, even after adjusting for potential confounders (A.-M. 

Sibai et al., 2008).  
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CHAPTER III 

METHODS AND MATERIALS  
 

A. Study Design and Population  

This is a cross-sectional study of cardiac patients admitted for hospitalization in 

Lebanon. Data collection took place in four different hospitals in Lebanon, as part of the 

parent study titled “Lebanese Cardiovascular /Cerebrovascular Health Cohort” 

(LC2HC). The four hospital sites included the American University of Beirut Medical 

Center (AUBMC), Labib Medical Center (LMC), AinWazein Hospital (AWH) and 

Centre Hospitalier du Nord (CHN), and data collection occurred between 2016 and 

2018.  Although the parent study recruited both cardiovascular and cerebrovascular 

patients, the present study focuses on cardiovascular patients only.   

Any adult patient admitted to AUBMC, AWH, LMC, and CHN during the study 

period for cardiovascular reasons were eligible to participate in the study.  Any patient 

aged 18 years or less, unconscious, or admitted for other reasons than cardiovascular 

disease, were excluded from the present study.  

The total sample size included in this study was 367 participants from which 

193 participants were recruited from AUBMC, 150 from CHN hospital, and 24 from 

AWH and LMC. Biochemical data were only collected from 193 patients admitted to 

AUBMC (Figure 1).  

The approval to conduct the study was obtained from the Institutional Review 

Board (IRB) at the American University of Beirut (AUB), CHN, LMC and AWH 

before the initiation of fieldwork. All participants provided written informed consent 
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(Appendix A) prior of the study and were informed about their right to withdraw from 

participation at any time.  

 

B. Data Collection 

Cardiac patients admitted to the cardiac catheterization area or to the coronary 

care unit (CCU) were informed about the study and its importance by the treating 

physician or any other health care worker providing medical care. Then, participants 

who expressed interest in participating were approached by trained interviewers.  

Data collection was based on the 1) administration of a multi-component 

questionnaire to patients admitted for hospitalization, and 2) review of medical charts 

for the collection of anthropometric characteristic and biochemical indicators. The 

questionnaire inquired about demographic and socio-economic characteristics, medical 

history, psychosocial attributes, knowledge and lifestyle characteristics, dietary intakes 

as well as drug adherence. Within the hospital premises, the questionnaire was 

administered to patients through face-to-face interviews that were conducted by trained 

interviewers. For each subject, the interview took about 30-40 minutes to complete the 

questionnaire.  Participants admitted to the hospital after 11 July 2016 completed the 

amended questionnaire (Appendix B) and those admitted before 11 July 2016 

completed the original version (Appendix C). In total, 84 patients received the original 

questionnaire, and 283 patients received the amended form.  
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Figure 1: Graphical representation of the included participants and their response to the 

amended and original questionnaire.  
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1.  Demographic and Socio-Economic Characteristics  

The demographic characteristics included information regarding age, gender, 

marital status (married or not married), site of recruitment (AUBMC, CHN, AWZ and 

CHN), governorate of residence (Beirut, North, Mount of Lebanon and others), and 

number of children. Socioeconomic characteristics included educational attainment 

(illiterate/elementary, intermediate or secondary/university), employment status (full 

time, part time, retired or unemployed), housing status (owned or rented), number of 

rooms in the house, perceived adequacy of household income (enough or not enough). 

Crowding index (C.I.) was calculated based on the total number of residents per 

household over the total number of rooms (excluding the bathrooms, garage and open 

balconies). Crowding index is a proxy measure of socioeconomic status with an index > 

1 indicating an overcrowded household (Galobardes, Shaw, Lawlor, Lynch, & Smith, 

2006). 

 

2. Medical and Family History 

The questionnaire inquired about the reason for hospital admission (chest pain 

or other complaints), as well as family and medical history (cardiovascular disease, high 

blood pressure, diabetes mellitus, elevated cholesterol and high blood glucose). 

 

3. Anthropometric Measurements  

Anthropometric measurements were collected from all the participants and 

included height (cm), current body weight (kg), and waist circumference (WC, in the 

amended questionnaire only). In addition, information about body weight at 21 years 

(kg) was collected from the study participants.  Body Mass Index (BMI) was calculated 
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based on the World Health Organization (WHO) recommendation for adult population, 

BMI= current weight (kg)/ height (m)2. BMI was classified into underweight <18 

kg/m2, normal weight 18.5-24.9kg/m2, overweight 25-29.9kg/m2 and obese >30kg/m2 

(WHO, 2000). Waist circumference (WC) was measured at the midpoint between the 

lower costal border and the top of the iliac crest (Ross et al., 2008). Abdominal obesity 

was defined as  WC >94 cm in men and >80cm in women as classified by the Europids 

cut-offs (Zimmet, 2005). In addition, the amended questionnaire included information 

about body weight one year ago (kg). 

 

4. Knowledge Related to Body Weight 

Participants knowledge about overweight and obesity was examined based on 

the following question: “what is the best way to prevent overweight and obesity?”. The 

options were multiple choice and included:  avoid sweet drinks, avoid fatty foods, eat 

smaller portions, increase physical activity level. Participants perception about their 

body weight was assessed according to the following question: do you consider yourself 

as normal weight, overweight or obese.  

 

5. Biochemical Measurements  

Biochemical markers were collected from the medical charts of 193 patients at 

AUBMC, and included fasting glucose (mg/dl), creatinine (mg/dl), estimated 

glomerular filtration rate (eGFR) (mL/min) and blood urea nitrogen (BUN) (mg/dL) 

collected at admission and discharge from the hospital. In addition, systolic blood 

pressure (mmHg) and diastolic blood pressure (mmHg) were collected at admission. 

Glycated hemoglobin (HbA1c) and fasting lipid profile that includes serum 
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concentration of total cholesterol (TC), triglycerides (TGs), low density lipoproteins 

(LDL-cholesterol), high density lipoproteins (HDL- cholesterol) and cholesterol ratio 

(cholesterol/HDL) were also obtained from the medical chart based on assessments 

conducted during hospital stay or before discharge from the hospital.  

Classification of lipid profile was assessed based on the Adult Treatment Panel 

III (ATP III) classification levels for LDL-cholesterol, HDL-cholesterol, Total 

Cholesterol and TGs (Grundy et al., 2002). 

 

6. Psychosocial Characteristics  

Psychosocial attributes including loneliness and mental well-being were assessed. 

 

a. Assessment of loneliness   

The evaluation of loneliness was based on the three-item loneliness scale. The 

questions were retrieved from the long scale version of the University of California Los 

Angeles (UCLA) loneliness scale that has been validated in previous studies (D. 

Russell, Peplau, & Cutrona, 1980). This validated three-items questionnaire (D. W. 

Russell, 1996) provides a quick and succinct method to collect information about social 

isolation. This three item tool was shown to be valid and reliable in assessing loneliness 

among different populations (Arimoto & Tadaka, 2019; Hughes, Waite, Hawkley, & 

Cacioppo, 2004). 

Participants were asked the following (1) “how often do you lack 

companionship?”, (2) “how much do you feel lonely?”, (3) “how much do you feel that 

there are people you can talk to?” and responses ranged from 1 = hardly ever or never, 

2= some of the time and 3=often. The scores for each patient were summed to give a 
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possible score from 3 to 9 points. The least lonely patients were identified based on a 

score ranging between 3 and 5 points while lonely patients were identified based on a 

score ranging between 6 and 9 points. The scores of the third question were reversed. A 

higher score indicates greater loneliness.  

 In addition to the loneliness scale, other questions were used to assess 

loneliness and include (1) “number of children you have a close relationship with”, (2) 

“number of family members you have a close relationship with” and (3) “number of 

friends you have a close relationship with”. Only married patients who reported having 

at least one child provided an answer to the first question.  

 

b. Assessment of mental well-being  

Mental well-being was assessed using the World-Health Organization five-item- 

well-being index (WHO-5) that was previously validated in screening for depression 

especially among older adults (Heun, Bonsignore, Barkow, & Jessen, 2001; Lucas-

Carrasco, Allerup, & Bech, 2012; Lucas‐Carrasco, 2012; Topp, Østergaard, 

Søndergaard, & Bech, 2015). The WHO-5 item questionnaire was validated among 

elderly population in Lebanon. A  cut-off point of less than 13 determines a decreased 

sense of well-being and a higher risk of depression (Abla Mehio Sibai, Chaaya, Tohme, 

Mahfoud, & Al-Amin, 2009). 

Mental health state was measured by summing responses to the following 

questions: How much during the last month (1) “Have you been a happy person?”, (2) 

“Have you felt so down in the dumps so that nothing could cheer you up?” (3) “Have 

you felt calm and peaceful?”, (4) “Have you been a very nervous person?”, (5) “You 

felt downhearted and blue?”. Each answer was scored on a scale from 0 to 5 points with 
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0 coded for “all of the time”, 1 for “most of the time”, 2 for “good bit of the time”, 3 for 

“some of the time”, 4 for “a little of the time” and 5 for “none of the time”. The total 

score was calculated by reversing the answers of the first and third question and 

summing the scores to a scale ranging from 0 to 25 points. Higher scores indicate an 

increased sense of well-being. The WHO-5 items questionnaire was included in the 

amended form and was administered during face-to-face interviews with the patients.  

 

7. Lifestyle Characteristics  

The assessment of lifestyle characteristics focused on smoking history (current, 

former or never smoked), physical activity (low, moderate or high level) and eating 

behavior (eat in front of the TV, eat at work on the desk, eat in a restaurant, eat on the 

go and eat fast food). 

 

a. Smoking history 

Smoking history was assessed using a four-item questionnaire for cigarette and 

waterpipe smoking. The questions were related to (a) cigarette smoking status (current, 

former or never), (b) frequency of cigarette smoked per day (for current smokers only), 

(c) waterpipe smoking status (current, former or never), and (d) frequency of waterpipe 

smoked per week (for current smokers). 

For the frequency of cigarette and waterpipe smoking, the options were 

categorized based on prior research (Banks et al., 2015; Hurley, 2014). The frequency 

of cigarette smoking per day was trichotomized into “1-14”, “15-24” and “25+”. For 

waterpipe smoking per week, the options were categorized into “≤ 2 times”, “3-6 times” 
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or “daily”. Only patients who reported to be current cigarette or waterpipe smokers 

answered the question related to the frequency of cigarette or waterpipe consumption.  

 

b. Eating behavior  

Eating behavior was assessed using a six-item questionnaire inquiring about the 

following: how many times per week do you typically eat (1) “at home, at the 

kitchen/dining table”, (2) “at home, in front of the TV/computer”, (3) “at work, on your 

desk office”, (4) “on-the-go”, (5) “fast-food” and (6) “in a restaurant”. The options were 

categorized into “never”, “1-4 times/week” and “5+/week”. Only employed patients 

were asked to answer question (3) and patients who received the original questionnaire 

answered questions (5) and (6).  

 

c. Assessment of physical activity levels  

Physical activity was assessed using the short and long version of the 

International Physical Activity Questionnaire (IPAQ) during the one-on-one interview 

that was recently validated among the Lebanese population (Helou et al., 2018). The 

short IPAQ version was part of the original questionnaire that was replaced by the long 

IPAQ version and added in the amended questionnaire.  

The short IPAQ form assesses the frequency and duration of vigorous, moderate 

and walking physical activity using six items of the IPAQ questionnaire. The 

questionnaire was scored using the established IPAQ protocol (Sjostram et al., 2009). 

These data were calculated to report PA in categories, by classifying the study 

population into low, moderate and vigorous intensity activities. Time spent in each of 
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walking, moderate and vigorous activities were weighted by the MET-minutes of PA 

(energy expended of these categories of activity). 

The long IPAQ form consists of 27 questions, 7-day recall questionnaire, that 

covers four domains of PA, (1) Leisure time PA, (2) domestic and gardening (yard) 

activities, (3) Work-related PA, (4) transport-related PA. In each domain, the frequency 

and duration of time spent in each of the vigorous and moderate activity was recorded. 

The frequency and duration of walking time was included in work, transportation and 

leisure time domains. Activities that lasted at least 10 minutes were taken into account.  

For both forms, energy expenditure from PA was calculated using the already 

existing formula: number of days spent doing the activity * duration of the activity per 

day * energy expenditure of the activity. The energy expenditure of an activity was 

expressed in metabolic equivalent tasks (METs), defined as the ratio of energy 

expenditure during an activity divided by the energy expenditure of an individual at rest 

(Control & Prevention, 2008). The following MET estimates were taken from the IPAQ 

protocol: 3.3 for walking, 3 for moderate domestic/inside chores activities, 4 for 

moderate PA, 5.5 for vigorous PA in the yard chores or garden, and 8 for vigorous PA 

(Committee, 2016).  

The levels of physical activity were calculated separately for the short and long 

form and were classified into “low”, “moderate” and “high” according to the MET-

min/week, duration of time and frequency of PA. The levels of PA were defined as 

follows,  according to the IPAQ protocol (Committee, 2016):  

• High level: Vigorous activity on at least 3 days and accumulating at least 1500 

MET-min/week or at least 7 days of any combination of walking, moderate or 

vigorous intensity activities achieving at least 3000 MET-min/week. 
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• Moderate level:  at least 3 days vigorous activity of at least 20 min/day or at 

least 5 days of moderate activity and/or walking for at least for 30 min/day or at 

least 5 more days of any combination of walking, moderate or vigorous activity 

achieving a minimum of at least 600 MET-min/week. 

• Low level: No activity or some activity but not enough to meet the moderate or 

high level. 

 

8.  Assessment of Drug Adherence  

The assessment of drug adherence was based on the eight-item Morisky 

Medication Adherence Scale (MMAS-8). In 1983, The MMAS-8 scale was developed 

by Dr. Morisky based on a previously validated four-item scale (Morisky et al., 1986), 

that was shown to give reliable and valid measure for patient with hypertension 

(Morisky et al., 2008). The tool consists of the following questions: (1) “do you 

sometimes forget to take your pill?”, (2) “Thinking over the past two weeks, were there 

any days when you did not take your medicine for reasons other than forgetting?”, (3) 

“have you ever cut back or stopped taking your medicine without telling your doctor 

because you felt worse when you took it?”, (4) “when you travel or leave home, do you 

sometimes forget to bring along your medicine?”, (5) “did you take all your medicine 

yesterday?”, (6) “when you feel like your symptoms are under control, do you 

sometimes stop taking your medication?”, (7) “taking medicine every day is a real 

inconvenience for some people, do you fell hassled about sticking to your treatment 

plan?”, (8) “how often do you have difficulty remembering to take all your medicine?”.  

The total score was calculated according to an already published method, in 

which all items were calculated to give a score ranging from 0 to 8 for adherence. For 
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questions one to seven, there was a score of 1 for every “no” and 0 for every “yes” 

except for item 5, in which “yes” was scored as 1 and “no” was scored as 0 to avoid the 

“yes-saying” biases. Item 8 includes a five-point Likert response scale ranging from 0 

for “all the time”, 0.25 for “usually”, 0.5 “sometimes”, 0.75 for “once in a while” and 1 

for “never/rarely” (Morisky et al., 2008). The answers were summed and the scores 

were dichotomized into two level of drug adherence, high adherence for patients with a 

score of 8, otherwise non-adherent (Rehman, Siddiqui, Karim, Majeed, & Hashim, 

2019). The drug adherence section was added in the amended questionnaire, therefore, 

patients who received the original questionnaire did not answer questions related to this 

section.  

 

9. Dietary Intake Assessment  

Dietary intake was assessed using a culture-specific semi-quantitative food 

frequency questionnaire (FFQ) that include 112 food items categorized into 16 food 

groups. This FFQ, has been recently validated for the assessment of nutrient intakes 

amongst adults in Lebanon (El Sayed Ahmad et al., 2020). The FFQ was administered 

during a one-on-one interview with patients admitted to AUBMC. A total of 154 

patients completed the FFQ from which 5 patients were excluded due to missing dietary 

intake data and 20 patients were excluded given that their reported energy intake 

exceeded 6000Kcal per day (Hebert et al., 2002; Monteiro, 2009). The total number of 

patients included in the analysis was therefore 129 patients. 

For each food item or beverage included in the FFQ, the frequency of 

consumption as reported by the individual was converted to daily intake. The 

Nutritionist Pro 1.2 software (Axxya Systems LLC, Stafford, TX, USA) was used for 
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the estimation of energy and macronutrient content. For culture-specific/traditional food 

items not included in the Nutritionist Pro database, recipes were added based on a local 

cookbook.  

Energy and macronutrients were calculated per gram for each food item on the 

FFQ list. Individual daily energy intake was computed by summation of the respective 

products of the quantity consumed and the energy per gram value for each food item 

(Flegal, Larkin, Metzner, Thompson, & Guire, 1988). The same procedure was used to 

determine the daily intake of each macronutrient (Flegal & Larkin, 1990). For the study 

participants, percentage of energy from protein, total fat, saturated fatty acids (SFA), 

monounsaturated fatty acids (MUFA), polyunsaturated fatty acids (PUFA) and 

carbohydrates were calculated. In addition, daily intakes of cholesterol, salt and dietary 

fiber were determined. 

Daily food group intake was also calculated, for the following: 

• Fruits/day 

• Vegetables/day 

• Grains/day 

• Protein foods/day 

• Dairy products/day 

 

a. Assessment Adherence to the AHA Recommendations   

The American Heart Association (AHA) recommendations specify the 

recommended amount of intake for 10 food groups and 10 subgroups according to 

different energy intake levels ranging from 1000 calories to 3200 calories per day. 

Three food groups (solid fats, added sugars, unsaturated oils) and one sub-group (beans 
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& peas) were excluded from the current analyses due to data unavailability, yielding to 

a total of 16 food groups and subgroups. The intakes of food groups (fruits, vegetables, 

grains, protein food, dairy) in addition to whole grains and other grains were calculated 

in cups, or oz equivalent. The intakes of food subgroups (dark green, red, starchy and 

other vegetables, lean meat, fish and nuts) were calculated per cups or oz equivalent per 

week, multiplying the daily intake value by 7. The daily intakes of fiber and sodium 

were also determined in g/d. Daily intake values of food groups, subgroups and 

nutrients were compared to the AHA recommendations. For subjects with energy intake 

greater than 3200Kcal, the food group recommendations specific to the 3200kcal 

category were used.  All the food groups and subgroups specified by the AHA 

recommendations were considered healthy, except for the group “other grains” 

(biscuits, white bread, cereals, kaak, pizza, pasta, rice etc.) that were excluded from the 

scoring system.  

A total of 15 food groups, subgroups and nutrients were included in the scoring 

system. Patients were assigned a score of 1 if the consumption was equal or above the 

recommended value for each food group, subgroup or nutrient according to their daily 

energy intake. Patients were assigned a score of 0 if their consumption was below the 

recommended value (Van Horn, Carson, Appel, Burke, Economos, Karmally, 

Lancaster, Lichtenstein, Johnson, & Thomas, 2016). Only the score for sodium intake 

was reversed and patients were given a score of 1 for an intake equal or below the 

recommended amount and a score of 0 for an intake above the recommended amount. 

The score of all the components were summed to give a score ranging from 0 to 15, 

with the higher score indicating higher adherence.  
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b. Assessment of Adherence to the TLC Recommendations 

Adherence to the Therapeutic Lifestyle Change (TLC) dietary recommendations 

was assessed for the study participants. A scoring system was developed based on nine 

components from which six components were calculated in percentage of energy intake 

and three micronutrient components assessed in mg/day or g/day. The percentage to 

total energy intake was calculated by multiplying the value of each carbohydrate, 

proteins and fats (in g) by 4, 4 and 9, respectively. The value obtained was divided by 

the daily energy intake and multiplied by 100. For each component, a score of 1 was 

given for meeting each of  following criteria: cholesterol <200mg/d, sodium 

<2300mg/day, fiber ≥20g/d, total fat ≤35% of energy intake, saturated fat ≤7%, 

polyunsaturated fat ≥ 10%, monounsaturated fat ≥ 20%, carbohydrate ≥ 50% and ≤ 

60%, and proteins between 15-25%, and 0 otherwise (Expert Panel on Detection, 2001). 

Each of the components were summed to give a score ranging from 0 to 9 with a higher 

score indicating a greater adherence to TLC diet.  

 

C. Statistical Analysis  

The collected data from all the participants were cleaned. Data analysis was 

conducted using the Statistical Package for Social Sciences (IBM SPSS, version 23 for 

Mac). Given the non-normally distributed data evaluated using the Shapiro-Wilk tests 

of normality, descriptive analysis was performed to portray the characteristic of the 

patients where median and interquartile range (IQR) were used for continuous variables 

and frequencies and percentages for discrete variables. Continuous variables were 

compared between males and females using the two independent Mann-Whitney and 

categorical variables using chi-square test or fisher exact test. All reported P-values 
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were two-sided and statistical significance was defined at the 5% level for all statistical 

tests. Missing data ≤ 5% were imputed to the median after stratifying by gender, age 

and BMI.  

Dietary intake assessment was analyzed using the NutriPro Software to 

determine average daily energy and macronutrient intake based on different food 

groups. To improve the quality of the dietary data in this study, median intake of 

macronutrients and different food groups (fruits, vegetables, grains, protein foods, and 

low fat or fat-free dairy products) as well as the percentage from energy intake were 

computed after exclusion of outliers (>6000 or <500 Kcalories/day), yielding a sample 

size of 129 subjects. Higher adherence to the AHA recommendations was defined for a 

score equal or above 5 (≥ median) and lower adherence for a score below 5 (< median). 

Also, adherence to the TLC recommendations was defined for a score equal or above 3 

(≥ median) and lower adherence for a score below 3 (< median) for the percentage of 

energy intake from total fat, SFAs, monounsaturated fat, polyunsaturated fats, proteins 

and carbohydrates as well as cholesterol, sodium, and fiber.  

The IPAQ is an internationally accepted and validated questionnaire used to 

assess the level of PA undertaken across four specific domains. These domains include: 

leisure time PA, domestical activities, work, and transportation related PA (Sjostram et 

al., 2009). Categorical indicators of PA were measured, and patients were categorized 

into low, moderate or high PA level. The metabolic equivalents of tasks (METs), 

defined as the ratio of energy expenditure during an activity on the energy expenditure 

of an individual at rest was used to enable the categorization of patients (Jetté, Sidney, 

& Blümchen, 1990).  
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In the IPAQ, high PA was defined based on the following criteria: vigorous 

activity for at least three days achieving at least 1500 MET-min/week, or at least seven 

days of any combination of walking, moderate or vigorous activity achieving a 

minimum of 300 MET-min/week. Moderate activity was defined for at least three days 

of vigorous activity of at least 20 min/day, or at least five days of moderate activity 

and/or walking for at least 30 min/day, or at least 5 days of any combination of walking, 

moderate and vigorous activity achieving at least 600MET-min/week. Patients who 

were not classified in the vigorous or moderate PA level were assigned to the “low” 

category (Sjostram et al., 2009). Depending on the frequency distribution, PA was 

dichotomized into two-category variables: low to moderate level versus high level. 

Participants with missing data on the frequency or duration of any domain were 

considered non active for that specific domain.  

Multiple logistic regression analyses were performed with each of the drug 

adherence (low/moderate versus high drug adherence), dietary adherence (low versus 

high), physical activity level (low/moderate versus high) as dependent variables and 

sociodemographic, lifestyle and psychosocial characteristics as independent variables. 

The independent variables included as covariates were taken from the literature on 

known associations with the dependent variables. Statistically significant covariates 

were taken as explanatory variables for the multiple logistic regression analysis where 

the odd ratio, and the corresponding 95% CI were used to describe the strength of these 

associations. Only significant results (p<0.05) were displayed in the tables.  

Confounder variables such as crowding index, educational status, working 

status, housing status, income level and marital status were carefully examined in the 

models in order to avoid multicollinearity.  The model with the lowest value of the -2 
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Log likelihood indicated a better fit of the data, and accordingly, the variable was either 

included or excluded from the model. To confirm the exclusion of the right 

confounders, another method was used to calculate the difference in the -2 Log 

likelihood between the models with and without the aforementioned variables, and the 

p-value of the difference was calculated. Covariates with p-value<0.05, showing a 

significant contribution of the covariate in explaining the total variation of the 

dependent variable were included in the model. A similar approach was used for the 

covariates governorate and site of recruitment.   
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CHAPTER IV 

RESULTS  

A. Characteristics of CVD Patients Admitted for Hospitalization in Lebanon  

1. Demographic and Socioeconomic Characteristics of the Study Sample  

Baseline socio-demographic characteristics are shown in Table 3 for the total 

study sample, as well as by gender. The sample included 367 participants of which 

67.8% were males (n=192) and 32.2% were females (n=91), with a median age of 67 

years ± (57-74). Patients enrolled in the study were predominantly recruited from 

AUBMC hospital (52.6%), resided in the North of Lebanon (43.1%) and were married 

(83.1%).  The majority of patients were admitted for chest pain (76%) and diagnosed 

with ACS (52.1%). Also, the majority reported owning their house (79.8%), having 

enough income (82.8%), and having a crowding index ≤ 1 person/room (78.7%) 

reflecting a high SES. Significant differences between gender were noted in marital 

status, educational level and employment. The median number of children was 

significantly higher among female patients (median= 4, IQR of 3-6) as compared to 

males 3 (2-4), while the length of stay in the hospital was similar for both gender 

groups with a median of 2 (1-3) days. 

 

Table 3: Sociodemographic characteristics and reason for admission of CVD patients 

admitted for hospitalization in Lebanon a (n= 367) 

 Total  

(n=367) 

Males  

(n=260) 

Females 

(n=107) 

Significance b 

Categorical variables n (%)     

Demographic characteristics  

 Marital status      

0.000 

 

  Married  305 (83.1) 235 (90.4) 70 (65.4) 

  Not married c 62 (16.9) 25 (9.6) 37 (34.6) 
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 Site of recruitment             

0.000 

 

  AUBMC  193 (52.6) 153 (58.8) 40 (37.4) 

  CHN  150 (40.9) 88 (33.8) 62 (57.9) 

  Others d  24 (6.5) 19 (7.3) 5 (4.7) 

 Governorate of residence                          

 

0.002 

 

 

  Beirut  111 (30.2) 86 (33.1) 25 (23.4) 

  North  158 (43.1) 96 (36.9) 62 (57.9) 

  Mount of Lebanon 76 (20.7) 62 (23.8) 14 (13.1) 

  Others e 22 (6) 16 (6.2) 6 (5.6) 

 Reason for admission f     

0.245 

 

  Chest pain 146 (76) 114 (74.5) 32 (82.1) 

  Other complaints g 46 (24) 39 (25.5) 7 (17.9) 

 Diagnosis at discharge      

  ACS 100 (52.1) 80 (52.3) 20 (51.3)  

0.848   CAD 29 (15.1) 22 (14.4) 7 (17.9) 

  Others h 63 (32.8) 51 (33.3) 12 (30.8) 

Socioeconomic characteristics 

 Educational level                

0.014 

 

  Illiterate & elementary 105 (28.6) 68 (26.2) 37 (34.6) 

  Intermediate  95 (25.9) 61 (23.5) 34 (31.8) 

  Secondary & university  167 (45.5) 131 (50.4) 36 (33.6) 

 Employment status      

0.000 

 

  Full time employment   148 (40.3) 133 (51.2) 15 (14) 

  Part time employment  19 (5.2) 17 (6.5) 2 (1.9) 

  Retired/ unemployed   200 (54.5) 110 (42.3) 90 (84.1) 

 Housing status      

0.120 

 

  Owned  293 (79.8) 213 (81.9) 80 (74.8) 

  Not owned  74 (20.2) 47 (18.1) 27 (25.2) 

 Crowing index i     

0.107 

 
  ≤ 1 person/room 289 (78.7) 199 (76.5) 90 (84.1) 

  >1 person/room 78 (21.3) 61 (23.5) 17 (15.9) 

 Perceived adequacy of 

income  

    

0.911 

   Enough  304 (82.8) 215 (82.7) 89 (83.2) 

  Not enough j 63 (17.2) 45 (17.3) 18 (16.8) 

Continuous variable, 

median (IQR) 

    

Age (years) 67 (57-74) 66 (56-74) 69 (60-76) 0.064 

Number of children 3 (2-5) 3 (2-4) 4 (3-6) 0.002 

Length of stay in the 

hospital (day) 

2 (1-3) 2 (1-3) 2 (1-3) 0.815 
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Bold values indicate significant at p < 0.05 
a Categorical variable are expressed as n (%), continuous variables are expressed as median ± 

IQR (Q1-Q3). IQR, Interquartile Range; CVD, Cardiovascular Diseases; AUBMC, American 

University of Beirut Medical Center; CHN, Centre Hospitalier du Nord; ACS, Acute 

Coronary Syndrome, CAD; Coronary Artery Disease. 
b Significance is derived from Man-Whitney test for continuous variables and chi-square test 

(χ2) for categorical variables. 
c Not married include never married, divorced, separated, or widowed 
d Others include Ain Wazein Hopsital (AWH) and Labib Medical Center (LMC) 
e Others include Beqaa, Nabatiyeh and South 
f Reason for admission were ascertained from patient’s medical charts and include patients 

admitted for cardiac reasons to AUBMC only (n=192) 
g Other complaints include high blood pressure, chemotherapy, stenosis, catheterization, 

angiography, coronary artery disease and stroke 
h Others include high blood pressure, chest pain, stable angina, chemotherapy, 

catheterization, stroke and angiography. 
i Crowding Index was calculated based on the total number of co-residents per household/ 

total number of rooms, excluding the kitchen, bathrooms, garage, and open balconies 
j Not enough include 4 participants (1.1%) who declined to answer 

 

2. Anthropometric Characteristics and Knowledge Related to Overweight and 

Obesity  

Anthropometric characteristics are shown in Table 4 for the total study sample 

(n=367), as well as by gender.  As expected, current body weight, weight one year ago, 

weight at 21 years, and height, were all significantly higher among males as compared 

to females, while no significant differences were observed for median BMI or BMI 

classification between genders. Overall, almost 74% of the study sample were 

overweight or obese. More specifically, 42.8% were overweight and close to a third 

(31.1%) were obese. Median WC for the total sample was of 100 (91-108) cm with 

82.8% having an elevated WC according to the sex-specific Europids cut-offs. A 

significantly higher proportion of female patients had elevated WC (97.4%) compared 

to male patients (74.8%). 
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Table 4: Anthropometric characteristics of CVD patients admitted for hospitalization in 

Lebanon a (n= 367) 

 Total b  

(n=367) 

Males  

(n=260) 

Females  

(n=107) 

Significance 
c 

Anthropometric 

characteristics, 

median (IQR) 

    

Current weight (kg) 78 (69-89) 82 (72-92) 69 (63-77) 0.000 

 Weight history (kg)     

  Weight one year ago 80 (70-90) 82 (74-92) 72 (62-80) 0.000 

  Weight at 21 years 

old 

70 (65-80) 75 (69-80) 64 (55-70) 0.000 

 Height (cm) 168 (161-173) 170 (167-175) 160 (156-165) 0.000 

 Current BMI 

(kg/m2) 

27.5 (25-31.1) 27.7 (25.1-31.2) 27.3 (24.6-30.1) 0.221 

 WC (cm) 100 (91-108) 101 (92-111) 94.5 (90-105) 0.003 

BMI classification d 

(kg/m2), n (%)  

    

 

0.236  Normal e 95 (25.9) 63 (24.2) 32 (29.9) 

 Overweight    157 (42.8) 109 (41.9) 48 (44.9) 

 Obese             115 (31.3) 88 (33.8) 27 (25.2) 

WC classification f 

(cm), n (%) 

    

0.000 

  Normal 37 (17.2) 35 (25.2) 2 (2.6) 

 Elevated  178 (82.8) 104 (74.8) 74 (97.4) 

Bold values indicate significant at p < 0.05 

a Categorical variable are expressed as n (%), continuous variables are expressed as median ± 

IQR (Q1-Q3). IQR, Interquartile Range. CVD, Cardiovascular diseases; Kg; Kilograms; 

kg/m2, Kilograms square Meter; cm, centimeters; WC, Waist Circumference; BMI, Body 

Mass Index. 
b Values may not add up to the original sample size because of missing values. 
c Significance is derived from Man-Whitney test for continuous variables and chi-square test 

(χ2) for categorical variables. 
d Underweight is defined for a BMI <18.5kg/m2, normal weight is defined for a BMI 18.5-

24.9kg/m2, overweight for a BMI 25-29.9kg/m2 and obese for a BMI ≥30kg/m2 according to 

the World Health Organization recommendation for adult population (WHO, 2000). 
e Normal weight include 2 participants (0.5%) who were underweight. 
f Elevated WC is defined by a circumference ≥ 94 cm for males and ≥80 cm for females 

according to the Europids cut-off (Zimmet, 2005). 

 

Knowledge related to overweight and obesity prevention are shown in Table 5 

for the total study sample (n=367), as well as by gender. The proportions of patients 
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who reported avoiding sweet drinks, avoiding fatty foods, eating smaller portions, or 

increasing physical activity level as ways to prevent overweight and obesity were low, 

being estimated at 8.4%, 15.8%, 16.3%, and 7.9%, respectively. The proportion of 

males who reported eating smaller portions to prevent overweight and obesity was 

significantly higher (19.2%) compared to females (9.3%). Overall, 13.4% mentioned 

that it is normal to gain weight with age, while 27.6% mentioned otherwise, and more 

than half (59%) did not know whether it is normal to gain weight with age. While most 

of the patients (66%) perceive themselves as normal weight, almost 11% perceive 

themselves as obese and 24% as overweight.  However, 24% of the patients who 

perceived themselves as overweight were males and 14% who perceived themselves as 

obese were females.  

 

Table 5: Knowledge related to overweight and obesity prevention among CVD 

participants a (n=367) 

 Total 

(n= 367) 

Males  

(n= 260) 

Females  

(n=107) 

Significance b 

Best way to prevent obesity,  

n (%)  

        

   Avoid sweet drinks      

0.21      Yes  31 (8.4) 25 (9.6) 6 (5.6) 

     No  336 (91.6) 235 (90.4) 101 (94.4) 

   Avoid fatty food     

0.063      Yes  58 (15.8) 47 (18.1) 11 (10.3) 

     No  309 (84.2) 213 (81.9) 96 (89.7) 

   Eat smaller portions     

0.020      Yes  60 (16.3) 50 (19.2) 10 (9.3) 

     No  307 (83.7) 210 (80.8) 97 (90.7) 

   Increase PA level     

0.058      Yes  29 (7.9) 25 (9.6) 4 (3.7) 

     No  338 (92.1) 235 (90.4) 103 (96.3) 

Normal to gain weight with 

age c   
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    Yes  38 (13.4) 24 (12.5) 14 (15.4) 0.793 

     No  78 (27.6) 54 (28.1) 24 (26.4) 

    I Don’t know  167 (59) 114 (59.4) 53 (58.2) 

Bold values indicate significant at p < 0.05 

a Categorical variable are expressed as n (%); CVD, Cardiovascular Diseases; PA, Physical 

Activity 
b Significance is derived from chi-square test (χ2).  
c Number of patients included in this variable is 283, only patients who were asked the 

amended questionnaire   

 

3. Medical History and Biochemical Characteristics of the Study Sample 

The medical history of the patients is shown in Error! Reference source not 

found., for the total sample (n=367), and by gender. The proportions of patients who 

reported a family history of CVD was estimated at 14.2% with no significant 

differences between genders. Overall, almost 34% of the sample had a previous 

diagnosis of DMT2 and 48% had a previous diagnosis of elevated cholesterol levels. 

Gender differentials were observed for HBP with a significantly higher proportion 

among females (72%) than males (56.5%).  

 

Table 6: Medical history of CVD patients admitted for hospitalization in Lebanon a 

(n=367) 

 Total  

(n= 367) 

Males  

(n=260) 

Females  

(n=107) 

Significance 
b 

 n (%) 

Family history of CVD     

0.477    Yes    52 (14.2)     39 (15)   13 (12.1) 

   No  315 (85.8)   221 (85)   94 (87.9) 

Previous diagnosis of 

DT2M  

    

0.178 

   Yes  125 (34.1)   83 (31.9)   42 (39.3) 

   No  242 (65.9) 177 (68.1)   65 (60.7) 

Previous diagnosis of 

Elevated cholesterol  

    

0.602 

   Yes  174 (47.4) 121 (46.5)   53 (49.5) 

   No  193 (52.6) 139 (53.5)   54 (50.5) 
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Previous diagnosis of 

HBP 

    

0.006 

   Yes     224 (61) 147 (56.5)      77 (72) 

   No     143 (39) 113 (43.5)      30 (28) 

Bold values indicate significant at p < 0.05 

a Categorical variable are expressed as n (%). CVD, Cardiovascular Diseases; DT2M: 

Diabetes Mellitus Type 2; HBG, High Blood Glucose; HBP, High Blood Pressure.   
b Significance is derived from chi-square test (χ2).  
c Significance is derived from fisher exact test.  

 

Biochemical data was collected from a total of 193 patients (153 males and 40 

females) who were admitted for hospitalization at AUBMC (Table 7). Median values 

for BUN, eGFR at admission and discharge, as well as glucose, HbA1c, and SBG were 

almost equal between males and females with no statistical difference found between 

genders. However, median creatinine levels at admission and discharge, and median 

DBP were significantly higher among males compared to females. Additionally, median 

values for HDL-C were significantly higher among females 48.5 ± (38-53) mg/dl than 

males 38 ± (30-47) mg/dl. 

 

Table 7: Biochemical characteristics of CVD patients admitted for hospitalization at 

AUBMC a (n=193) 

            Total  

       (n= 193) 

Males  

(n=153) 

Females  

(n=40) 

Significance 
b  

Biomarkers collected c, d  

median (IQR) 

At hospital admission 

 Glucose (mg/dL)     121 (101-152) 121 (100.5-152) 119 (102-165.7)           0.937  

 Creatinine (mg/dL)        0.9 (0.8-1.2)     0.95 (0.8-1.2)       0.7 (0.6-1)           0.000  

 eGFR (mL/min)           84 (60-95)          84 (61-95)       83 (54-98)           0.837  

 BUN (mg/dL)           17 (14-23)          17 (14-23)       16 (13-25)           0.896  

 SBP (mmHg) 130 (119-141) 129 (119-141) 131 (119-143) 0.488  

 DBP (mmHg) 71 (62-80) 71 (64.5-80.5) 67 (57-76.5) 0.014 

During hospital stay/ discharge  

 Creatinine (mg/dL)        0.9 (0.8-1.1)          1 (0.9-1.1)       0.8 (0.6-1)           0.000 

 eGFR (mL/min)           82 (64-94)          84 (65-94)     78 (51-100)           0.422  
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 BUN (mg/dL)           16 (13-21)          17 (13-21)       15 (13-22)           0.739 

 HbA1c (%)              6 (5.5-7)             6 (5.5-7)       6 (5.4-6.8)           0.736  

 Lipid profile (mg/dl) 

 HDL-C        38.5 (31-49)          38 (30-47)    48.5 (38-53)           0.002 

 LDL- C       105 (83-138)      104 (83-140)   115 (83-134)           0.718  

 TC   167.5 (143-204)    161 (140-202) 178 (155-213)           0.168  

 Chol/HDL        4.3 (3.4-5.6)          4.4 (3.5-6) 3.9 (3.1-5.1)           0.178  

 TG     145 (100-221)      147 (99-220) 140 (116.5-227)           0.837  

Bold values indicate significant at p < 0.05 

a Continuous variable are expressed as median ± IQR (Q1-Q3). IQR, Interquartile Range; 

AUBMC, American University of Beirut 
b Significance is derived from Man-Whitney test.  
c Values may not add up to the original sample size because of missing values.  
d HbA1c, Glycated Hemoglobin; eGFR, Estimated Glomerular Filtration Rate; BUN, Blood 

Urea Nitrogen; SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure; HDL-C, High 

Density Lipoproteins Cholesterol; LDL-C, Low Density Lipoproteins Cholesterol; TC, Total 

Cholesterol; Chol/HDL, Cholesterol Ratio; TG, Triglyceride; mg, milligrams; min, minutes; 

dl; deciliter; mL, milliliter; mmHg, millimeter of mercury.  

 

4. Psychosocial Characteristics of the Study Sample 

The psychometric properties of the Three-Item Loneliness Scale are shown in 

Table 8 for the total sample (n=367), as well as by gender. Overall, more than half of 

the study participants reported hardly ever or never lacking companionship (61%) or 

feeling lonely (62.1%) while 42.8% reported to have people they can talk to, with 

significant differences found between genders. The score of the three-item loneliness 

scale revealed that 34.3% of the patients were classified as “lonely”, with a significantly 

greater proportion of females (45.8%) compared to males (29.6%). In comparison to 

males, females also reported having a close relationship with a significantly smaller 

number of friends and family members. 
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Table 8: Psychosocial characteristics of the study subjects as assessed by the three-items 

loneliness scale a (n=367). 

 Total 

(n=367) 

Males 

(n=260)  

Females 

(n=107)  

Significance b  

Psychosocial characteristics     

Categorical variable, n (%)     

Lack companionship     

0.000  Often  19 (5.2) 16 (6.2) 3 (2.8) 

 Some of the time  124 (33.8) 70 (26.9) 54 (50.5) 

 Hardly ever or never  224 (61) 174 (66.9) 50 (46.7) 

Feeling lonely     

0.004  Often  17 (4.6) 14 (5.4) 3 (2.8) 

 Some of the time  122 (33.2) 73 (28.1) 49 (45.8) 

 Hardly ever or never  228 (62.1) 173 (66.5) 55 (51.4) 

Feel there are people you can 

talk to 

    

0.000 

 Often  157 (42.8) 131 (50.4) 26 (24.3) 

 Some of the time  105 (28.6) 62 (23.8) 43 (40.2) 

 Hardly ever or never  105 (28.6) 67 (25.8) 38 (35.5) 

Loneliness scale c     

0.003  Lonely  126 (34.3) 77 (29.6) 49 (45.8) 

 Not lonely  241 (65.7) 183 (70.4) 58 (54.2) 

Continuous variable, median (IQR) 

Number of children with 

close relationship d 

3 (2-3) 3 (2-3) 2 (2-3) 0.153 

Number of family members 

with close relationship  

2 (1-6) 3 (1-7) 2 (1-5) 0.000 

Number of friends with close 

relationship 

2 (1-5) 2 (1-5) 1 (1-2) 0.000 

Bold values indicate significant at p < 0.05 

a Categorical variable are expressed as n (%), continuous variables are expressed as median ± 

IQR (Q1-Q3). IQR, Interquartile Range  

b Significance is derived from Man-Whitney test for continuous variables and chi-square test 

(χ2) for categorical variables.  
c Loneliness was assessed using the three-item loneliness scale. The questions were retrieved 

from the long scale version of the UCLA loneliness scale. Lonely is defined for a score of 6 

to 9 points and not lonely is defined for a score of 3 to 5 points (D. W. Russell, 1996). 
d 32 participants (8.7%) were excluded for not having children  

 

 



 

 65 

The results of the WHO-5 items questionnaire to detect depressive symptoms 

are shown in Table 9 for the total sample (n=283 who received the amended 

questionnaire), and by gender. Overall, less than a third of subjects reported to be happy 

(25.1%), calm and peaceful (32.1%) for most or all of the time, with significant 

differences between genders. In the study sample, almost one in four subjects was found 

to be at a high risk of mental health problems with no significant differences between 

males and females. 

 

Table 9: Assessment of mental health status amongst CVD patients based on the WHO 

five items questionnaire a (n=283) 

WHO-5 items n (%) Total  

(n= 283) 

Males  

(n= 192) 

Females  

(n= 91) 

Significance b 

Been a happy person     

     None of the time      18 (6.4)     15 (7.8)     3 (3.3)  

 

0.012 

 

 

 

     A little of the time    43 (15.2)   35 (18.2)     8 (8.8) 

     Some of the time   49 (17.3)   38 (19.8) 11 (12.1) 

     Good bit of the time    102 (36)   64 (33.3) 38 (41.8) 

     Most of the time   63 (22.3)   34 (17.7) 29 (31.9) 

     All of the time        8 (2.8)       6 (3.1)     2 (2.2) 

Felt calm and peaceful      

     None of the time      18 (6.4)     14 (7.3)     4 (4.4)  

 

0.008 

 

 

     A little of the time    41 (14.5)   35 (18.2)     6 (6.6) 

     Some of the time   50 (17.7)   39 (20.3) 11 (12.1) 

     Good bit of the time   83 (29.3)      46 (24) 37 (40.7) 

     Most of the time   83 (29.3)   53 (27.6)    30 (33) 

     All of the time        8 (2.8)       5 (2.6)     3 (3.3) 

Been very nervous      

     None of the time      22 (7.8)     15 (7.8)     7 (7.7)  

 

0.457 

 

 

     A little of the time    70 (24.7)   43 (22.4) 27 (29.7) 

     Some of the time      85 (30)   55 (28.6)    30 (33) 

     Good bit of the time   39 (13.8)   27 (14.1) 12 (13.2) 

     Most of the time   45 (15.9)   35 (18.2)    10 (11) 

     All of the time      22 (7.8)     17 (8.9)     5 (5.5) 

Felt downhearted and blue      

     None of the time    75 (26.5)   58 (30.2) 17 (18.7)  

 

0.207 

     A little of the time  109 (38.5)   68 (35.4) 41 (45.1) 

     Some of the time      31 (11)     18 (9.4) 13 (14.3) 
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     Good bit of the time   30 (10.6)   22 (11.5)     8 (8.8)  

      Most of the time     26 (9.2)     19 (9.9)     7 (7.7) 

     All of the time      12 (4.2)       7 (3.6)     5 (5.5) 

Felt so down that nothing 

cheers you up 

    

     None of the time  139 (49.1) 106 (55.2) 33 (36.3)  

 

0.001 

 

 

     A little of the time    63 (22.3)   33 (17.2)    30 (33) 

     Some of the time     20 (7.1)       9 (4.7) 11 (12.1) 

     Good bit of the time     24 (8.5)     19 (9.9)     5 (5.5) 

     Most of the time     28 (9.9)   21 (10.9)     7 (7.7) 

     All of the time        9 (3.2)       4 (2.1)     5 (5.5) 

Risk of mental health 

problems c 

   0.261 

     High risk  71 (25.1) 52 (27.1) 19 (20.9) 

     Low risk  212 (74.9) 140 (72.9) 72 (79.1) 

Bold values indicate significant at p < 0.05 

a Categorical variable are expressed as n (%). Values from participants who received the 

amended questionnaire. 
b Significance is derived from chi-square test (χ2).  
c Mental health status was assessed using the WHO-5 item validated questionnaire that 

includes 5 items to detect depressive symptoms among Lebanese older adults (Abla Sibai, 

2009). A decreased sense of well-being was defined for any score < 13 points and an 

increased sense of well-being is was defined for any score ≥ 13 points.  

 

5. Lifestyle Characteristics  

Lifestyle characteristics of the study sample are presented in Table 10 for the 

total sample (n=367), and by gender. Overall, the majority of the study sample were 

current (32.4%) or former (29.7%) cigarette smokers, with a significant difference 

between genders. Among those who were current cigarette smokers, more than forty 

percent (43.3%) reported smoking at least 25 cigarettes per day. Conversely, only 8.2% 

reported being current waterpipe smokers, from which 30% were daily smokers. Over 

half of the study population reported to eat in front of the TV or in a restaurant at least 

once in a week. Additionally, almost forty percent (39.6%) of the patients with a current 

job reported to eat on the desk at work for at least once a week and 22.7% reported 

eating on the go with a statistically significant difference between genders. Besides, 
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more than half of the study participants (52%) had a low level of PA while 18.3% had a 

high level, with significant difference found between males and females.  

 

Table 10: Lifestyle characteristics of CVD patients admitted for hospitalization in 

Lebanon a (n=367) 

 Total b 

(n=367) 

Males  

(n=260) 

Females 

(n=107) 

Significance c 

Lifestyle characteristics, n (%) 

 Cigarette smoking status     0.000 

      Current smoker  119 (32.4) 95 (36.5) 24 (22.4) 

     Former smoker      109 (29.7)     87 (33.5) 22 (20.6) 

     Never smoked     139 (37.9) 78 (30) 61 (57) 

 Number of cigarette 

smoked/day for current 

smokers  

                     

 

0.201 

     1-14      22 (18.3)     19 (19.8)   3 (12.5) 

     15-24         46 (38.3)     33 (34.4) 13 (54.2) 

     25+      52 (43.3)     44 (45.8)   8 (33.3) 

 Waterpipe smoking status      

 

0.466 
     Current smoker         30 (8.2)       24 (9.2)     6 (5.6) 

     Former smoker         16 (4.4)       12 (4.6)     4 (3.7) 

     Never smoked    321 (87.5) 224 (86.2) 97 (90.7) 

Number of times smoking 

waterpipe/week for current 

smokers 

                         

 

0.541d 

      ≤ 2 times         14 (46.7) 10 (41.7)         4 (66.7) 

     3-6 times      7 (23.3)         6 (25)      1 (16.7) 

     Daily      9 (30)    8 (33.3)      1 (16.7) 

Eat in front of the TV 

(times/week) 

    

 

0.414      Never   146 (40.6)   108 (42.7) 38 (35.5) 

     1-4   164 (45.6)   110 (43.5) 54 (50.5) 

     5+     50 (13.9)     35 (13.8)    15 (14) 

Eat at work, on the desk e 

(times/week) 

    

 

0.015d      Never     98 (60.5)     92 (64.3)   6 (31.6) 

     1-4      61 (37.7)     49 (34.3) 12 (63.2) 

     5+         3 (1.9)         2 (1.4)     1 (5.3) 

Eat in a restaurant f 

(times/week)                  

    

0.208d 

     Never      39 (45.3)     30 (42.9)   9 (56.3) 
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     1-4         43 (50)     38 (54.3)   5 (31.3) 

     5+         4 (4.7)         2 (2.9)   2 (12.5) 

Eat on the go (times/week)     

 0.022d      Never    263 (77.4)      173 (73) 90 (87.4) 

     1-4      73 (21.5)     61 (25.7) 12 (11.7) 

     5+         4 (1.2)         3 (1.3)        1 (1) 

Eat fast food f (times/week)     

0.813d      Never      69 (80.2)        56 (80) 13 (81.3) 

     1-4      17 (19.8)      14 (20)   3 (18.8) 

     5+              0               0        0 

Physical activity levels g     

0.000      Low   191 (52) 118 (45.4) 73 (68.2) 

     Moderate  109 (29.7) 84 (32.3) 25 (23.4) 

     High  67 (18.3) 58 (22.3) 9 (8.4) 

Bold values indicate significant at p < 0.05 

a Categorical variable are expressed as n (%).  CVD, Cardiovascular Diseases. 
b Values may not add up to the original sample size because of missing data. 
c Significance is derived from chi-square test (χ2) for categorical variables.  
d Significance is derived from fisher exact test. 
e Results from participants who reported to have a full time or a part-time job.  
f Results from participants who were asked the original questionnaire only. 
g Physical activity levels were assessed using the short and long form of the International 

Physical Activity Questionnaire (IPAQ) (Committee, 2016). 

 

6. Drug Adherence Amongst the Study Sample 

Drug adherence levels of the study sample are shown in table 11 for the total 

sample (n=271 who received the amended questionnaire), and by gender. Overall, the 

majority of the patients were adherent to their prescribed drugs as assessed by the eight-

item medication adherence scale, with no significant difference between genders. From 

the total sample, 27.3% were classified as having low adherence, while 31% were 

classified as having high adherence to their prescribed medications, with no significant 

difference between genders. 
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Table 8: Assessment of drug adherence amongst CVD patients based on the 8-item 

medication adherence scale a (n= 271). 

            Total  

       (n= 271) 

Males  

(n= 181) 

Females  

(n= 90) 
Significance b 

Drug adherence, n 

(%) 

   
 

 Forget to take pill in 

the past two weeks  

   

0.976 
   Yes             90 (33.2)   60 (33.1) 30 (33.3) 

   No           181 (66.8) 121 (66.9) 60 (66.7) 

 Did not take the pill 

in the past two weeks 

for other reasons 

              

0.260 

   Yes                46 (17)   34 (18.8) 12 (13.3) 

   No              225 (83) 147 (81.2) 78 (86.7) 

 Stopped medication 

on your own 

                   

0.070 
   Yes               16 (5.9)     14 (7.7)     2 (2.2) 

   No           255 (94.1) 167 (92.3) 88 (97.8) 

 Forget your medicine 

when you leave home 

or travel 

            

0.267 

   Yes           106 (39.1)   75 (41.4) 31 (34.4) 

   No           165 (60.9) 106 (58.6) 59 (65.6) 

 Took all medicines 

yesterday  

            

0.374 
   Yes           224 (82.7) 147 (81.2) 77 (85.6) 

   No             47 (17.3)   34 (18.8) 13 (14.4) 

 Stop taking 

medication if the 

symptoms are under 

control 

   

0.420 

   Yes            30 (11.1)   22 (12.2)     8 (8.9) 

   No           241 (88.9) 159 (87.8) 82 (91.1) 

 Feel hassled about 

sticking to the 

treatment plan 

              

0.243 

   Yes              33(12.2)   25 (13.8)     8 (8.9) 

   No           238 (87.8) 156 (86.2) 82 (91.1) 

 Have difficulties 

remembering to take 

all your medicine  

             

0.136c 

   Never/rarely          174 (64.2) 116 (64.1) 58 (64.4) 

   Once in a while             44 (16.2)   26 (14.4)    18 (20) 
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   Sometimes             48 (17.7)   34 (18.8) 14 (15.6) 

   Usually                5 (1.8)       5 (2.8)        0 (0) 

   All the time                    0 (0)          0 (0)        0 (0) 

 Drug adherence 

levels d 

   

 

 

0.186 

   Low adherence            74 (27.3)   54 (29.8) 20 (22.2) 

   Moderate adherence          113 (41.7)   77 (42.5)    36 (40) 

   High adherence 84 (31) 50 (27.6) 34 (37.8) 
a Categorical variable are expressed as n (%); CVD, Cardiovascular Diseases. Results based 

on participants who were asked the amended questionnaire and reported to take at least one 

medication. 
b Significance is derived from chi-square test (χ2).  
c Significance is derived from fisher exact test.  
d Drug adherence was assessed using the validated Morisky Medication Adherence Scale- 8 

(MMAS-8). Low adherence is defined as sum score <6 points, moderate adherence for a 

score of 6 or 7 points and high adherence for a score of 8 (Morisky et al., 2008). 

 

7. Diet Adherence Amongst the Study Sample 

Usual macronutrients and food groups intakes of the study sample are listed in 

Table 12, for patients admitted for hospitalization at AUBMC (n=129). The table was 

not segregated by gender since only one woman completed the FFQ. Median energy 

intake was estimated at 3342 Kcal.  Overall, participants consumed 43.5% of their 

energy intake from total fats, with a higher percentage of monounsaturated (18.8%) and 

saturated fats (10.96%), compared to PUFAs (8%). The percentage of energy intake 

from carbohydrates was estimated at 42.2%, while that of protein was estimated at 

13.5%. 

On average, participants consume 1.5 cups of fruits and 1.3 cups of vegetables 

per day. For the subtypes of vegetables, the lowest consumption was observed for dark 

green vegetables (0.11 cups/week). Amongst the grain food groups, the overall 

consumption of whole grains was almost six-fold lower than that of “other” grains. For 

the protein food groups, the consumption of lean meat, poultry, and eggs was the 

highest (30.3 oz/week) while the intake of fish was the lowest (2.3 oz/week).  A weekly 
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intake of 22.1 oz was observed for nuts, seeds, and legumes. The participants consumed 

on average less than half a cup of fat-free or low-fat milk per day and had a high sodium 

intake.  

 

Table 12: Usual macronutrient and food groups intake amongst CVD patients admitted 

for hospitalization at AUBMC a (n=129) 

Variables Total (n= 129) 

Macronutrients  Median (IQR) Median percent from EI 

  Energy (Kcal/d) 3342 (2713-3983) - 

  Proteins (g/d)  110.6 (90.6-137.4) 13.5 (12.2-15.1) 

  Carbohydrate (g/d) 337.5 (261.8-427.2) 42.2 (36.7-46.6) 

  Total fats (g/d) 162.2 (133-190.5) 43.5 (38.7-48.4) 

    Saturated fat (g) 40 (29-53.2) 10.96 (9-12.9) 

    Polyunsaturated fat (g) 32 (23.6-41.5) 8 (6.2-11.2) 

    Monounsaturated fat (g) 70.3 (56.4-86.8) 18.8 (15.9-21.5) 

  Cholesterol (mg/d) 274.6 (193-388) - 

  Sodium (mg/d) 2765 (2107-3382) - 

  Total dietary fiber (g/d) 34.1 (25.5-44.2) - 

  Total sugar (g/d) 103.7 (75-134) - 

Food groups    

 Fruits (cups/d) 1.5 (1-2)  

 Vegetables (cups/d) 1.3 (1-2.6)  

    Dark green vegetables (cups/w) 0.11 (0.11-0.23)  

    Red vegetables (cups/w) 3.1 (2.4-7.7)  

    Starchy vegetables (cups/w) 0.53 (0.2-1.6)  

    Other vegetables b (cups/w) 4.5 (4.1-10.4)  

 Grains (oz eq/d) 13.1 (9.3-18.2)  

    Whole grains  1.3 (0.4-5.8)  

    Other grains c 8.33 (5.7-14.5)  

 Protein’s food (oz eq/d) 8 (6-11.4)  

    Lean meat, poultry, eggs (oz eq/w) 30.3 (24.1-39.6)  

    Fish (oz eq/w) 2.3 (1-5)  

    Nuts, seeds, legumes (oz eq/w) 22.1 (11.7-37)  

 Fat-free or low-fat dairy (cups/d) 0.44 (0.2-1.1)  
a Continuous variable are expressed as median ± IQR (Q1-Q3). IQR, interquartile range; EI: 

Energy Intake; CVD; Cardiovascular Diseases; AUBMC, American University of Beirut; 

Kcal, Kilocalories; g, gramme; mg, milligrams; d, day; w, week; Oz eq, Ounce equivalent. 
b Other vegetables include cauliflower, green salad, canned vegetables, vegetable juices and 

zucchini eggplant 
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c Other grains include biscuits, white breads, kaak, kishek, manaeesh, pasta, pizza, white rice 

and toast 

 

Adherence to the AHA dietary recommendations for food groups, subgroups, 

and nutrients are presented in Table 13. The results showed that most of the patients 

were not adherent to the recommendations of fruits, vegetables, dark green vegetables, 

red vegetables, starchy vegetables, other vegetables, whole grains, lean meat, poultry 

and eggs, fish, and low-fat or fat-free dairy. However, the majority of the participants 

were adherent to recommendations pertinent to other grains, protein foods, and nuts. 

For nutrient intake, only 22.5% and 31.8% were adherent to dietary fibers and sodium, 

respectively. Overall, 57.4% were adherent to the AHA dietary recommendations for 

achieving a score ≥ 5 (median), while 42.6% were classified otherwise. 

 

Table 9: Adherence to food groups and nutrient recommendation as specified by the 

American Heart Association a (n=129) 

Food groups, subgroups 

and nutrients, n (%) 

         Total  

        (n= 129) 

 Food groups, subgroups 

and nutrients, n (%) 

Total  

(n=129) 

Fruits    Other grains  

  Adherent  25 (19.4)    Adherent  110 (85.3) 

  Non-adherent 104 (80.6)    Non-adherent  19 (14.7) 

Vegetables    Protein foods  

  Adherent 5 (3.9)    Adherent  90 (69.8) 

  Non-adherent 124 (96.1)    Non-adherent  39 (30.2) 

Dark green vegetables    Lean meat, poultry, eggs  

  Adherent 1 (0.8)    Adherent  62 (48.1) 

  Non-adherent 128 (99.2)    Non-adherent  67 (51.9) 

Red vegetables    Fish   

  Adherent 49 (38)    Adherent  19 (14.7) 

  Non-adherent 80 (62)    Non-adherent  110 (85.3) 

Starchy vegetables    Nuts, seeds, legumes  

  Adherent 0    Adherent  121 (93.8) 

   Non-adherent 129 (100)    Non-adherent  8 (6.2) 

Other vegetables   Low-fat or fat-free dairy  

  Adherent 55 (42.6)    Adherent  4 (3.1) 
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Table 14 represents the proportion of patients’ adherent to TLC diet and its 

components amongst the study sample (n=129). The results revealed that only 4.7% 

were adherent to saturated fatty acid recommendations, 34.1% were adherent to 

polyunsaturated fat, and 39.5% were adherent to monounsaturated fat 

recommendations. Less than thirty percent of the participants were adherent to the 

recommendations dietary range for macronutrients (carbohydrates, proteins, and total 

fat). While less than one third of the patients were adherent to cholesterol and sodium 

recommendations, more than ninety percent were adherent to dietary fibers. Overall, 

55% were adherent to TLC diet for achieving a score of ≥ 3 (≥ median), whereas 45% 

were classified otherwise.  

 

Table 10: Adherence to TLC diet among participants admitted for hospitalization at 

AUBMC a (n=129) 

Adherence to TLC diet and its components Total n (%)  

Percentage of energy intake b   

  Total fat ≤ 35% 16 (12.4)  

  Non-adherent 74 (57.4)    Non-adherent  125 (96.9) 

  Grains    Fiber  

  Adherent 108 (83.7)    Adherent  29 (22.5) 

  Non-adherent 21 (16.3)    Non-adherent  100 (77.5) 

Whole grains    Sodium  

  Adherent  42 (32.6)    Adherent  41 (31.8) 

  Non-adherent  87 (67.4)    Non-adherent  88 (68.2) 

Adherence to the AHA 

recommendation b 

    

Adherent (≥ median) 74 (57.4)    

Non-adherent (< median) 55 (42.6)    
a Categorical variable are expressed as n (%).  
b Adherence to food groups, subgroups and nutrient intake were assessed based on the 

American Heart Association recommendations. Adherence to the recommendations was 

assessed for any score ≥ 6 points and non-adherence for any score <6 points (Van Horn, 

Carson, Appel, Burke, Economos, Karmally, Lancaster, Lichtenstein, Johnson, & Thomas, 

2016). 
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    Saturated fat ≤ 7% 6 (4.7)  

    Polyunsaturated fat ≥ 10% 44 (34.1)  

    Monounsaturated fat ≥ 20% 51 (39.5)  

  Carbohydrate ≥ 50% and ≤ 60% 13 (10.1)  

  Proteins ≥ 15 and ≤ 25% 34 (26.4)  

Micronutrients   

  Cholesterol < 200mg/d 35 (27.1)  

  Sodium< 2300mg/d 39 (30.2)  

  Fiber ≥ 20 g/d 118 (91.5)  

Adherence to TLC diet   

  Adherent (≥ median) 71 (55)  

  Non-adherent (< median) 58 (45)  
a Categorical variable are expressed as n (%); TLC, Therapeutic Lifestyle Change; AUBMC, 

American University of Beirut; mg, milligrams; d, day; g, grams.  
b Normal range of macronutrients and micronutrients were based on the TLC classification. 

The normal range for total fat is 25-35%; saturated fat <7%; polyunsaturated fat ≥ 10%; 

monounsaturated fat ≥ 20%; carbohydrate 50-60% protein 15-25%; cholesterol <2000mg/d; 

sodium <2300mg/d; fiber 20-30g/d (Expert Panel on Detection, 2001). 
c Adherent to TLC diet was defined for any score ≥ 3 points and non-adherence was defined 

for any score < 3 points.  

 

B. Associations of Sociodemographic, Psychosocial and Lifestyle 

Characteristics with Drug Adherence, Diet Adherence and Physical 

Activity Level with  

 

1. Sociodemographic, Lifestyle, and Psychosocial Characteristics in relation with 

Drug Adherence  

Socio-demographic, lifestyle and psychosocial characteristics are presented in 

Table 15, stratified by levels of drug adherence. The results showed that the majority of 

patients who were adherent to drugs were recruited from hospitals other than AUBMC 

and were not Beirut residents. Also, high drug adherence was predominant amongst 

patients with low risk of mental health problems, who reported to own their house and 

perceived that they had an adequate household income. However, smokers were 

significantly less likely to be adherent to their prescribed drugs.   
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Table 16 shows the association between drug adherence with sociodemographic, 

lifestyle and psychosocial characteristics using the multiple logistic regression model. 

The odd ratio and its corresponding 95% CI were used to assess the strength of the 

association. In the multivariate model, patients admitted to hospitals other than 

AUBMC had 40 times higher odds of being adherent to their prescribed medication 

when compared to patients admitted to AUBMC (OR= 40.7; 95% CI 11.35-146). Also, 

patients who perceived that they had an adequate household income were significantly 

more likely to have high drug adherence (OR= 3.08; 95% CI 1.1-8.7), while subjects 

with loneliness were significantly less likely to have high adherence (OR= 0.4; 95% CI 

0.21-0.8). However, smoking status, governorate of residence, risk of mental health and 

housing status were no longer significant predictors for drug adherence after the 

adjustment for potential confounders.  

 

Table 11: Drug adherence among CVD patients admitted for hospitalization in 

Lebanon, across various sociodemographic and lifestyle, and psychosocial 

characteristics ab (n=271) 

Variables, n (%) Low to moderate 

drug adherence  

(n=187) 

High drug  

adherence  

(n=84) 

Significance c 

 Site of recruitment     

 P= 0.000      AUBMC 100 (53.5)     4 (4.8) 

     Others e 87 (46.5) 80 (95.2) 

 Age     

P= 0.882      <60 54 (28.9) 25 (29.8) 

     ≥ 60 133 (71.1) 59 (70.2) 

 Gender     

P= 0.089      Male 131 (70.1) 50 (59.5) 

     Female 56 (29.9) 34 (40.5) 

 BMI    

P= 0.164 

 

     Normal  45 (24.1) 27 (32.1) 

     O/O  142 (75.9) 57 (67.9) 

 Perceived Income status     

P= 0.046      Enough 157 (84) 78 (92.9) 
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     Not enough 30 (16) 6 (7.1) 

 Employment status    

P= 0.092      Full time  78 (41.7) 26 (31) 

     Part time/ unemployed 109 (58.3) 58 (69) 

 Educational level    

P= 0.069      Intermediate or less  105 (56.1) 57 (67.9) 

     Secondary or university 82 (43.9) 27 (32.1) 

 Marital status     

P= 0.763      Married  153 (81.8) 70 (83.3) 

     No married  34 (18.2) 14 (16.7) 

Governorate     

P= 0.000      Beirut  57 (30.5) 5 (6) 

     Others f 130 (69.5) 79 (94) 

House status     

P= 0.018      Owned  144 (77) 75 (89.3) 

     Not owned  43 (23) 9 (10.7) 

 Smoking status     

P= 0.038 

 

    Smokers g 131 (70.1) 48 (57.1) 

    Nonsmokers  56 (29.9) 36 (42.9) 

 Loneliness scale     

P= 0.506 

 

    Lonely  74 (39.6) 36 (43.9) 

    Not lonely  113 (60.4)     46 (56.1) 

 Crowding index     

P= 0.163 

 

    ≤ 1 person 152 (81.3) 62 (73.8) 

    >1 person  35 (18.7) 22 (26.2) 

  Physical Activity level    

P= 0.534 

 

     Low/moderate 97 (51.9)    47 (56) 

     High 90 (48.1) 37 (44) 

  Mental health level     

P= 0.000      High risk  60 (32.1) 8 (9.5) 

     Low risk  127 (67.9) 76 (90.5) 

  Adherence to AHA 

recommendations 

   

P= 0.281d 

     Adherent  48 (64) 1 (33.3) 

     Non-adherent  27 (36) 2 (66.7) 

  Adherence to TLC diet    

P= 0.922d      Adherent  52 (69.3) 2 (66.7) 

     Non-adherent  23 (30.7) 1 (33.3) 

Bold values indicate significant at p < 0.05 

a Categorical variable are expressed as n (%): frequency and percentage within column. 

Results from patients who received the amended questionnaire. CVD, Cardiovascular 

Diseases; O/O, Overweight/Obese; AHA, American Heart Association; TLC, Therapeutic 

Lifestyle Change.  
b Drug adherence was assessed based on the eight-item Morisky Medication Adherence Scale  
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(Morisky et al., 2008). 
c Significance is derived from chi-square test (χ2).  
d Significance is derived from fisher exact test and based on a total n=78 
e Others include Ain Wazein hospital (AWZ), Labib Medical Center (LMC), Centre 

Hospitalier du Nord (CHN) 
f Others include North, Mount of Lebanon, Beqaa, Nabatiyeh and South  
g Smokers include current and former smokers 

 

Table 12: Association of sociodemographic, lifestyle, and psychosocial characteristics 

with drug adherence among CVD patients as assessed by multiple logistic regression * 

(n=271) 

 
 Adherence to drug (low/moderate vs high) 

Variables  OR 95% CI Significance a 

Site of recruitment    0.000 

  AUBMC   1 [ref]  

  Others b 40.7 11.35-146 

Loneliness level   0.008 

  Not lonely  1 [ref]   

  Lonely   0.4 0.21-0.8 

Perceived Income status   0.034 

  Not enough   1 [ref]  

  Enough   3.08 1.1-8.7 

All the sociodemographic, lifestyle and psychosocial variables were run in one multivariate 

logistic model. Crude logistic regression was conducted with the outcome variable being 

“moderate” and “low” combined. OR, odds ratio for high drug adherence vs low/moderate 

drug adherence; CI, Confidence Intervals; Ref, referent values 

*This model included site of recruitment, marital status, age, gender, smoking status, BMI, 

income status, housing condition, mental health status and loneliness scale, and physical 

activity level.  
a Only significant results are shown in the table.  
b Others include Centre Hospitalier du Nord (CHN), Ain Wazein Hospital (AWZ) and Labib 

Medical Center (LMC). 

 

2. Sociodemographic, Lifestyle, and Psychosocial Characteristics in relation with 

Dietary Adherence   

a.  Adherence to AHA Dietary Recommendations:  

Socio-demographic, lifestyle and psychosocial characteristics are presented in 

Table 17, stratified by levels of diet adherence to the AHA dietary recommendations 
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(n=129 who were admitted to AUBMC hospital). The results showed that most patients 

with high risk of mental health were not adherent to the AHA dietary recommendations. 

Surprisingly, overweight, and obese patients were significantly more adherent to diet 

recommendations. These associations remained significant with diet adherence even 

after adjusting for potential confounders (table 18).   

 

Table 13: Adherence to AHA recommendations among CVD patients admitted for 

hospitalization at AUBMC, across various sociodemographic, lifestyle and psychosocial 

characteristics ab (n=129) 

Variables  Low adherence 

to AHA (n=55) 

High adherence to 

AHA (n=74) 

Significance c 

 Age     

P= 0.97      <60 18 (32.7) 24 (32.4) 

     ≥ 60 37 (67.3) 50 (67.6) 

 BMI    

P= 0.016      Normal  16 (29.1) 9 (12.2) 

     O/O 39 (70.9) 65 (87.8) 

 Income statement     

P= 0.051      Enough 42 (76.4) 66 (89.2) 

     Not enough 13 (23.6) 8 (10.8) 

 Employment status    

P= 0.609      Employed 30 (54.5) 37 (50) 

     Part-time or unemployed  25 (45.5) 37 (50) 

 Educational level    

 P= 0.66      Intermediate or less  13 (23.6) 20 (27) 

     Secondary or university 42 (76.4) 54 (73) 

 Marital status     

P= 0.49      Married  46 (83.6) 65 (87.8) 

     No married  9 (16.4) 9 (12.2) 

Housing status     

 P= 0.97      Owned  44 (80) 59 (79.7) 

     Not owned  11 (20) 15 (20.3) 

Governorate     

P= 0.64      Beirut  32 (58.2) 40 (54.1) 

     Others e 23 (41.8) 34 (45.9) 

 Smoking status     

P= 0.35     Smokers f 46 (83.6) 57 (77) 

    Nonsmokers  9 (16.4) 17 (23) 
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 Loneliness scale     

P= 0.22     Lonely  11 (20) 9 (12.2) 

    Not lonely  44 (80) 65 (87.8) 

Mental health risk    

P= 0.011    High risk 22 (71) 21 (42) 

   Low risk 9 (29) 29 (58) 

 Crowding index     

P= 0.24     ≤ 1 person 47 (85.5) 68 (91.9) 

    >1 person  8 (14.5) 6 (8.1) 

  Physical Activity level    

P= 0.169      Low/moderate  29 (52.7) 30 (40.5) 

     High  26 (47.3) 44 (59.5) 

  Drug adherence     

P= 0.291d      Low/moderate 27 (93.1) 48 (98) 

     High   2 (6.9) 1 (2) 

  Adherent to TLC diet    

P= 0.24      Adherent  27 (49.1) 44 (59.5) 

     Non-adherent  28 (50.9) 30 (40.5) 

Bold values indicate significant at p < 0.05.  
a Categorical variable are expressed as n (%): frequency and percentage within column. 

CVD; Cardiovascular Diseases; AHA, American Heart Association; AUMBC, American 

University of Beirut Medical Center; O/O, Overweight/Obese; TLC, Therapeutic Lifestyle 

Change  
b Adherence to the AHA recommendations was defined according to the Dietary Pattern to 

Achieve Adherence to the AHA/ACC Guidelines (Goff et al., 2014). 
c Significance is derived from chi-square test (χ2).  
d Significance is derived from fisher exact test and based on a total n=78.  
e Others include North, Mount of Lebanon, Beqaa, Nabatiyeh and South 
f Smokers include current and former smokers 

 

 

Table 14: Association of sociodemographic, lifestyle and psychosocial characteristics 

with adherence to the AHA dietary recommendations among CVD patients as assessed 

by multiple logistic regression* (n=81). 

 Adherence to AHA recommendations (high vs low) 

Variable OR 95% CI  Significance a 

Mental health risk    

0.01   low risk  1 [ref]  

  High risk  0.2 0.067-0.69 

BMI   0.017 

  Normal 1 [ref]  

  O/O 5.9 1.4-25.9 
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All the sociodemographic, lifestyle and psychosocial variables were run in one multivariate 

logistic model. CVD, Cardiovascular disease; AHA, American Heart Association; OR, odds 

ratio for high drug adherence vs normal drug adherence; CI, Confidence Intervals; Ref: 

referent values. 

*This model included age, marital status, smoking status, BMI, income status, housing 

condition, mental health status, loneliness scale, and physical activity levels.  
a Only significant results are shown in the table.  

 

b. Adherence to TLC Dietary Recommendations 

Socio-demographic, lifestyle and psychosocial characteristics are presented in 

Table 19, stratified by levels of diet adherence to the TLC diet (n=129 who were 

admitted to AUBMC hospital). Patients who reported to own their house were 

significantly more likely to adhere to the TLC diet recommendations compared to those 

who live in a rented house. This association remained significant even after adjusting 

for other variables (Table 20).   

 

Table 19: Adherence to TLC dietary recommendations among CVD patients admitted 

for hospitalization at AUBMC, across various sociodemographic, psychosocial and 

lifestyle characteristics a (n=129) 

Variables       Low adherence 

to TLC (n=58)                  

       High adherence 

to TLC (n=71)               

      Significance b 

 Age     

P= 0.120      <60 23 (39.7) 19 (26.8) 

     ≥ 60 35 (60.3) 52 (73.2) 

 BMI    

P= 0.579      Normal  10 (17.2) 15 (21.1) 

     O/O  48 (82.8) 56 (78.9) 

 Income statement     

P= 0.088      Enough 45 (77.6) 63 (88.7) 

     Not enough 13 (22.4) 8 (11.3) 

 Housing status     

P= 0.019      Owned  41 (70.7) 62 (87.3) 

     Not owned  17 (29.3) 9 (12.7) 

 Employment status    

P= 0.506      Employed  32 (55.2) 35 (49.3) 
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     Part-time/ 

unemployed 

26 (44.8) 36 (50.7) 

 Educational level    

P= 0.19      Intermediate or less  18 (31) 15 (21.1) 

    Secondary/university 40 (69) 56 (78.9) 

 Marital status     

P= 0.577      Married  51 (87.9) 60 (84.5) 

     No married  7 (12.1) 11 (15.5) 

Governorate     

P= 0.562      Beirut  34 (58.6) 38 (53.5) 

     Others d 24 (41.4) 33 (46.5) 

 Smoking status     

P= 0.456     Smokers e 48 (82.8) 55 (77.5) 

    Nonsmokers  10 (17.2) 16 (22.5) 

 Loneliness scale     

P= 0.330     Lonely  7 (12.1) 13 (18.3) 

    Not lonely  51 (87.9) 58 (81.7) 

 Crowding index     

P=0.688     ≤ 1 person 51 (87.9) 64 (90.1) 

    >1 person  7 (12.1) 7 (9.9) 

  PA level    

P= 0.380      Low/moderate 29 (50) 30 (42.3) 

     High  29 (50) 41 (57.7) 

  Mental health level    

P= 0.4      Low risk 10 (40) 28 (50) 

     High risk  15 (60) 28 (50) 

  Drug adherence     

P=0.922c      Low/moderate 23 (95.8) 52 (96.3) 

     High   1 (4.2) 2 (3.7) 

  Adherence to AHA 

recommendations  

   

P= 0.24 

     Adherent  30 (51.7) 44 (62) 

     Non-adherent  28 (48.3) 27 (38) 

Bold values indicate significant at p < 0.05.  
a Categorical variable are expressed as n (%): frequency and percentage within column. 

CVD; Cardiovascular Diseases; TLC, Therapeutic Lifestyle Change; AUMBC, American 

University of Beirut Medical Center; O/O, Overweight/Obesity; AHA, American Heart 

Association.  
b Significance is derived from chi-square test (χ2).  
c Significance is derived from fisher exact test and based on a total n=78.  
d Others include North, Mount of Lebanon, Beqaa, Nabatiyeh and South 
e Smokers include current and former smokers 
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Table 15: Association of sociodemographic, lifestyle and psychosocial characteristics 

with adherence to TLC dietary recommendations among CVD patients as assessed by 

multiple logistic regression* (n=129). 

 Adherence to TLC diet (high vs low) 

Variable OR 95% CI  Significance a 

Housing status     

0.033   Not owned   1 [ref]  

  Owned   2.86 1.1-7.48 

All the sociodemographic, lifestyle and psychosocial variables were run in one multivariate 

logistic model. CVD, Cardiovascular disease; TLC, Therapeutic Lifestyle Change; OR, odds 

ratio for high drug adherence vs normal drug adherence; CI, Confidence Intervals; Ref: 

referent values. 

*This model included age, marital status, smoking status, BMI, income status, housing 

condition, loneliness scale, and physical activity levels.  
a Only significant results are shown in the table.  

 

 

3. High Physical Activity and its Association with Sociodemographic, Lifestyle, 

and Psychosocial Characteristics  

Low/moderate versus high PA levels are shown according to baseline socio-

demographic, lifestyle and psychosocial characteristics in table 21. High level of PA 

was significantly associated with male gender and the least lonely patients, while low 

PA level was more likely amongst the unemployed and the least educated. After 

adjusting for potential confounders, loneliness and female gender remained significantly 

associated with lower odds of high PA level, as shown in Table 22.  

 

Table 16: Physical activity level among CVD patients admitted for hospitalization in 

Lebanon, across various sociodemographic and lifestyle characteristics ab (n=367) 

Variables, n (%) Low/moderate 

 PA (n=191) 

High PA 

(n=67) 

Significance c 

 Site of recruitment     

P= 0.178 

 

     Hospital A d 94 (49.2) 99 (56.2) 

     Others e 97 (50.8) 77 (43.8) 
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 Age     

P= 0.154 

 

     <60 52 (27.2) 60 (34.1) 

     ≥ 60 139 (72.8) 116 (65.9) 

 Gender    

P= 0.000 

 

     Male 118 (61.8) 142 (80.7) 

     Female 73 (38.2) 34 (19.3) 

 BMI    

P= 0.412 

 

     Normal  46 (24.1) 49 (27.8) 

     O/O 145 (75.9) 127 (72.2) 

 Income statement     

P= 0.185 

 

     Enough 163 (85.3) 141 (80.1) 

     Not enough 28 (14.7) 35 (19.9) 

 Employment status    

P= 0.000      Full time    56 (29.3) 92 (52.3) 

     Part-time/ unemployed  135 (70.7) 84 (47.7) 

 Educational level    

P= 0.038 

 

     Intermediate or less  114 (59.7) 86 (48.9) 

     Secondary or university 77 (40.3) 90 (51.1) 

 Marital status     

P= 0.298 

 

     Married  155 (81.2) 150 (85.2) 

     No married  36 (18.8) 26 (14.8) 

Governorate     

P= 0.529      Beirut  55 (28.8) 56 (31.8) 

     Others f 136 (71.2) 120 (68.2) 

Housing status     

P= 0.243      Owned  148 (77.5) 145 (82.4) 

     Not owned  43 (22.5) 31 (17.6) 

 Smoking status     

P= 0.311 

 

    Smokers g 124 (66.7) 126 (71.6) 

    Nonsmokers  62 (33.3) 50 (28.4) 

 Loneliness scale     

P= 0.002 

 

    Lonely  79 (42.9) 46 (26.4) 

    Not lonely  105 (57.1) 128 (73.6) 

 Crowding index     

P= 0.684     ≤ 1 person 152 (79.6) 137 (77.8) 

    >1 person  39 (20.4) 39 (22.2) 

  Drug adherence     

P= 0.534 

 

     Low/moderate 97 (67.4) 90 (70.9) 

     High   47 (32.6) 37 (29.1) 

Mental health level    

 P= 0.392      High risk  40 (27.2) 31 (22.8) 

     Low risk  107 (72.8) 105 (77.2) 

  Adherent to AHA 

recommendations 
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     Adherent  30 (50.8) 44 (62.9) P= 0.169 

     Non-adherent  29 (49.2) 26 (37.1) 

  Adherent to TLC diet    

P= 0.38      Adherent  30 (50.8) 41 (58.6) 

     Non-adherent  29 (49.2) 29 (41.4) 

Bold values indicate significant at p < 0.05.  
a Categorical variable are expressed as n (%): frequency and percentage within column. 

CVD; Cardiovascular Diseases; PA; Physical Activity; O/O, Overweight/Obesity; TLC, 

Therapeutic Lifestyle Change; AHA, American Heart Association. 
b The levels of physical activity were defined according to the guidelines established by the 

International physical Activity Questionnaire (IPAQ) for the short and long forms (Sjostram 

et al., 2009). 
c Significance is derived from chi-square test (χ2). 
d Hospital A: American University of Beirut Medical Center (AUBMC) 
e Others include Ain Wazein hospital (AWZ), Labib Medical Center (LMC), Centre 

Hospitalier du Nord (CHN) 
f Others include North, Mount of Lebanon, Beqaa, Nabatiyeh and South 
g Smokers include current and former smokers 

 

Table 17: Association of sociodemographic, lifestyle, and psychosocial characteristics 

with PA levels in the study population as assessed by multiple logistic regression * 

(n=367) 

 PA levels (high vs moderate/low) 

Variables  OR 95% CI Significance a  

Gender     

0.000   Males  1 [ref]  

  Females  0.38 0.23-0.66 

Loneliness level    

0.004   Not lonely  1 [ref]  

  Lonely  0.5 0.31-0.8 

All the sociodemographic, lifestyle and psychosocial were run in one multivariate logistic 

model. Crude logistic regression was conducted with the outcome variable being “moderate” 

and “low” combined. PA, Physical Activity; OR, odds ratio for high drug adherence vs 

normal drug adherence; CI, Confidence Intervals; Ref, referent values.  

*This model included age, marital status, gender, smoking status, BMI, income status, 

housing condition, loneliness scale. 
a Only significant results are shown in the table.  
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CHAPTER V 

DISCUSSION  

 

This study has assessed adherence to dietary guidelines, drug prescriptions and 

PA recommendations in a sample of CVD patients admitted for hospitalization. It 

showed that dietary and drug adherence rates were low in this patient population and 

that close to half did not follow the PA recommendations. Importantly the study 

identified several demographics, socioeconomic, and psychosocial characteristics that 

may affect the patients’ adherence to diet, drug, and PA recommendations, which may 

serve as a basis for future interventions. This study has also characterized the 

nonclinical socio-demographic, lifestyle, and psychosocial characteristics of CVD 

patients, and thus provided data that are generally scarce at the local, national, and 

international levels.  

Several previous studies have provided direct evidence on the clinical 

characteristics of patients with CVD, but very few have extended their investigation to 

broader socioeconomic and psychosocial factors. In 2015, the AHA published a 

scientific statement calling for greater attention to the social and behavioral 

determinants of CVD (Havranek et al., 2015). This study therefore responds to this call 

by contributing to a broader characterization of CVD patients.  

The rates of overweight and obesity, physical inactivity, low educational 

attainment, unemployment, and smoking were higher in our study sample compared to 

those reported for the general Lebanese population (Abla Mehio Sibai et al., 2010). Our 

study participants had also a higher median of fasting glycemia, SBP, and TG and a 

lower median of HDL and DBP compared to the general population (Abla Mehio Sibai 
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et al., 2010). While a higher proportion of the Lebanese population reported having a 

family history of high blood glucose and raised blood pressure, a family history of 

diabetes and hypertension was predominantly reported by our study sample (Abla 

Mehio Sibai et al., 2010). 

In our study, the overall percentage of drug non-adherence amongst cardiac 

patients was estimated at 69%, which is higher than that reported from several 

developed and developing countries such as Tunisia (59.8%), Sudan (51%), Saudi 

Arabia (47%), China (34.9%), United States (29%), and Pakistan (23.5%), while being 

lower than estimates reported from Qatar (74%) and Gambia (73%) (Awad, Osman, & 

Altayib, 2017; Fathia et al., 2019; Hyre, Krousel‐Wood, Muntner, Kawasaki, & 

DeSalvo, 2007; Jaam, 2017; Khalil & Elzubier, 1997; Lee et al., 2013; Rehman et al., 

2019; Van der Sande et al., 2000). A meta-analysis including 76 studies from 

developing countries, showed that the pooled percentage of drug non-adherence 

amongst CVD patients was of 42.5% (95% CI: 50-64%), a value that is lower than the 

estimate obtained in our study (Naderi, Bestwick, & Wald, 2012). The disparities found 

between countries could be explained by differences in cultural factors, types of CVD 

studied, sampling design, patient’s socioeconomic characteristics, and the instrument 

used to measure drug adherence. Unlike our study, several studies have used self-

reported methods to assess adherence levels, which could potentially overestimate drug 

adherence (Burke, Dunbar-Jacob, & Hill, 1997; Kilbourne et al., 2005). The level of 

drug non-adherence amongst cardiac patients in this study was considerably higher than 

that reported by a prior study conducted in Lebanon (22.4%) (Yassine et al., 2016). 

Although both studies have used the same MMAS-8 to assess drug adherence level, the 

aforementioned study assessed the level of drug adherence amongst hypertensive 
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outpatients, thus, representing the least severe cases with a less complex drug regimen 

when compared to our study participants.  

In the multivariate analyses model, loneliness and low income were found to be 

significant predictors of non-adherence in CVD patients, similar to the findings reported 

by the AHA, the CARDIA, and the Medical Outcomes Study (Havranek et al., 2015; D. 

Kim, Diez Roux, Kiefe, Kawachi, & Liu, 2010; Rasmussen et al., 2020; J.-R. Wu, 

Moser, Chung, & Lennie, 2008). A recent study conducted in the US found that family 

support significantly increased adherence to drug regimens amongst cardiac patients 

(Kusaslan Avci, 2018) . In our study, admission to AUBMC hospital was an 

independent factor influencing drug non-adherence. These findings are consistent with 

previous studies showing high rates of drug non-adherence amongst cardiac patients 

admitted to Beirut hospitals (Al-Hajje et al., 2015; Yassine et al., 2016). Considering 

the substantial burden of drug non-adherence on the healthcare system (Cutler, 

Fernandez-Llimos, Frommer, Benrimoj, & Garcia-Cardenas, 2018), further research is 

needed to explore the determinants of drug non-adherence amongst cardiac patients in 

urban hospitals. Surprisingly, medication non-adherence was not significantly 

associated with lifestyle and behavioral adherence. These findings are consistent with 

studies conducted in China and Lebanon (Lee et al., 2013; Yassine et al., 2016) but not 

with studies undertaken in France (Korb‐Savoldelli et al., 2012).  

In the present study, the diet of the study participants was assessed using a 

previously validated FFQ, and median caloric intake (3342Kcal) was similar to that 

reported by a recent study conducted in Lebanon (Cordahi, 2015). The percentage of 

energy intake from total fats (43.5%) and saturated fats (11%) were considerably high, 

exceeding the dietary guidelines for a heart-healthy diet (Van Horn, Carson, Appel, 
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Burke, Economos, Karmally, Lancaster, Lichtenstein, Johnson, & Thomas, 2016). 

Additionally, adherence to fruits (19.4%), vegetables (3.9%), whole grains (32.6%), fish 

(14.7%), low-fat or fat-free dairy (3.1%), and fibers (22.5%) intake recommendations 

were dramatically low, far below the international recommendations (Stone & Van 

Horn, 2002; Van Horn, Carson, Appel, Burke, Economos, Karmally, Lancaster, 

Lichtenstein, Johnson, & Thomas, 2016). In Lebanon, the consistent rise in daily energy 

and fat intakes coupled with a decrease in fruits and vegetable intake was attributed to 

the nutrition transition and the increased adoption of the western diet and lifestyle (Naja 

et al., 2011; Abla Mehio Sibai et al., 2010).  

In this study, comparable rates of diet adherence were found when using both 

the TLC guidelines and the AHA recommendations. Indeed, almost 57% of cardiac 

patients were found to be adherent to the AHA dietary recommendations, and 55% to 

the TLC guidelines. The estimate of AHA diet adherence (57%) is lower than that 

reported by previous studies conducted in Puerto Rico (97%) and the US (63.6%) 

(Bhupathiraju et al., 2011; Virani et al., 2021). Although studies have used the AHA 

dietary components to assess diet adherence levels, our study was conducted among the 

general Puerto Ricans and the US population, which have potentially overestimated diet 

adherence.  

A higher sense of well-being was found to be a significant predictor of higher 

diet adherence in our study. These results are consistent with a recent cross-sectional 

study showing a negative correlation between depression and diet adherence amongst 

CVD patients (H.-C. Park & Oh, 2021). Therefore, it is important to consider 

psychosocial factors and their potential impact on CVD risk factors to delay disease 

progression, and improve treatment response and patient’s quality of life (H.-C. Park & 
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Oh, 2021). Surprisingly, the results of this study showed that higher BMI was 

associated with higher diet adherence. These observations do not support the findings of 

previous studies, which have suggested that low adherence to AHA dietary 

recommendations is associated with overweight and obesity (Guo, Warden, Paeratakul, 

& Bray, 2004; Mertens et al., 2015). In the present study, the possibility of reverse 

causality bias may have affected our results. Patients who were overweight or obese 

could have recently improved their adherence to a healthy diet as a result of CVD risk 

factors or symptoms. Yet, a longer period of time is needed to observe the impact of 

diet adherence on anthropometric measurements.  

In our study, 55% of the participants were adherent to the TLC diet, similar to 

other studies conducted amongst cardiac patients in Pakistan (53%) and Kuwait (63%) 

(Ali et al., 2017; Serour, Alqhenaei, Al-Saqabi, Mustafa, & Ben-Nakhi, 2007).  

Although adherence to the TLC diet is complex and multifaceted, several studies 

suggested the incorporation of the TLC components into cardiac rehabilitation 

programs, yielding promising results in improving CVD risk factors and outcomes (Lin 

et al., 2010; Mampuya, 2012). In the present study, owning a house was a significant 

predictor of TLC diet adherence amongst cardiac patients, consistent with the findings 

of a study conducted in Morocco (Mohtadi et al., 2020). Conversely, another cross-

sectional study conducted in Morocco showed an inverse association between owning a 

house and diet adherence (El Rhazi et al., 2012). In support to our findings, and 

according to the AHA, housing status is recognized as an important social determinant 

of health (Sims, Kershaw, et al., 2020). In fact, owning a house reflects a high 

socioeconomic position, and thus, patients may have a higher ability to meet their 

nutritional needs without being concerned about food affordability (Galobardes et al., 
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2006). It is therefore important to consider housing status as a socioeconomic measure 

to predict diet adherence amongst cardiac patients in developing countries (Monteiro 

Dos Santos, Crispim, Murphy, & de Camargo Cancela, 2021). 

In the current study, the rates of physical inactivity (52%) were lower than 

estimates reported from other countries such as Kuwait (62.6%) and Saudi Arabia 

(67.6%) but higher than Syria (39.6%) and Sweden (32%) (Maziak et al., 2007; Sharara, 

Akik, Ghattas, & Obermeyer, 2018). The discrepancies in the results could be due to 

differences in the sampling design as well as the instruments and scoring methods used 

to assess PA levels. Unlike our study, the majority of the above-mentioned studies were 

conducted among patients with heart failure, thus, representing severe cardiac cases 

with a lower ability to engage in high-intensity PA (Yates, Pozehl, Kupzyk, Epstein, & 

Deka, 2016). The proportion of patients with high level of PA was estimated at 18.3%, 

in our study sample which is comparable to the figures previously reported by Sibai et 

al. and Isma’eel et al., where almost 18% and 21% of cardiac patients were engaged in 

high PA levels, respectively (Isma'eel et al., 2018; A. Sibai, Tohme, Mahfoud, Chaaya, 

& Hwalla, 2009) . The predictors of high PA included loneliness level and gender. The 

least lonely patients had in fact higher PA levels, similar to the findings reported by 

Darden et al., where loneliness was significantly and inversely associated with the 

frequency and duration of PA (Darden, Richardson, & Jackson, 2013). As expected, 

male gender was also a strong predictor of high PA level, which is consistent with 

findings reported from several studies conducted in neighborhood countries such as 

Egypt, KSA, and Qatar, whereas studies undertaken in Sweden did not report such 

observations (Bauman et al., 2009; Sharara et al., 2018). In some countries of the EMR, 
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the low levels of PA amongst females reflect the cultural and religious factors 

discouraging women from engaging in physical activity (Kahan, 2015).  

 Overall, our study has shown that CVD patients in Lebanon have poor dietary 

and drug adherence and less than half engage in PA as per the recommendations. These 

findings are in agreement with reports from the WHO, according to which almost 50% 

of patients with chronic diseases are not adherent to their treatment regimen that 

includes diet, drugs, and physical activity (Amaltinga, 2017). This study brings 

attention to the determinants of physical inactivity, poor dietary and drug adherence that 

should be addressed in patients with CVD through lifestyle interventions to delay 

cardiovascular events and ultimately decrease cardiovascular mortality in the country. 

More importantly, this study reveals that loneliness and low mental well-being could be 

potential root causes of low drug and diet adherence amongst cardiac patients (Figure 2) 

 

Figure 2: Risk Factors that increase the risk of non-adherence to dietary and physical 

activity recommendations and to prescribed medications amongst cardiac patients in 

Lebanon, and hence increase risk of hospitalization 
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A major strength of the present study was the recruitment of subjects from four 

hospitals located in different areas across Lebanon to reflect different socioeconomic 

and cultural background. Second, this study examined the importance of psychosocial 

characteristics amongst cardiac patients in addition to other clinical and non-clinical 

attributes such as the patient’s sociodemographic, lifestyle, behavioral, and 

psychosocial characteristics. This study emphasized the importance of psychosocial 

characteristics of cardiac patients. The wide range of factors provides a greater 

understanding of the “real world” profile of patients hospitalized with CVD in a country 

that is undergoing the nutrition transition.  

The results of this study should be considered in light of the following 

limitations. First, this is a cross-sectional study that allows us to assess the association 

rather than any causal relationship. Second, this is a hospital-based study where the 

generalizability of the results is limited to hospitalized patients. Third, this study relied 

on the use of semi-quantitative FFQ to collect dietary data, which may be limited by the 

possibility of recall bias, social desirability bias, and accurate estimation of the portion 

size. Despite these limitations, the FFQ was validated in the Lebanese population and is 

considered the most suitable dietary assessment tool as it provides information on the 

subject’s habitual diet over a longer period of time (El Sayed Ahmad et al., 2020). The 

FFQ was also administered by experienced dietitians who have been trained to reduce 

judgmental verbal and non-verbal communication to obtain information about the foods 

usually consumed by the individual, which should have enhanced the quality of the data 

collected. 
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CHAPTER VI 

CONCLUSION 

CVD is an important preventable public health problem where many of its risk 

factors are modifiable. This study is amongst the few in the EMR region and in 

Lebanon to investigate the determinant of diet adherence, drug adherence and physical 

activity amongst hospitalized cardiac patients. It presented a descriptive overview of the 

clinical and nonclinical characteristics of patients hospitalized with CVD in Lebanon, 

and investigated the socio-demographic, lifestyle, behavioral, and psychosocial 

determinants of drug adherence, diet adherence, and high physical activity. Important 

predictors of drug non-adherence were identified, and included loneliness, admission to 

AUBMC hospital, and the patient’s perception of having low-income level. 

Surprisingly, high BMI was a significant predictor of higher diet adherence in this study 

sample, which could be due to a potential reverse causality bias. Other significant 

predictors of diet adherence included a higher sense of well-being and a higher 

socioeconomic status (i.e. owning a house). Male gender and lower loneliness levels 

were significantly associated with higher PA levels.  

The findings from this study will provide valuable insights into the broader, 

clinical and non-clinical characteristics of cardiovascular patients in a country that is 

undergoing the nutrition transition. A greater understanding of the patient’s social and 

lifestyle characteristics and how these may modulate adherence to dietary and lifestyle 

recommendations will contribute to a better identification of those at risk and would 

allow for tailored preventive and treatment strategies. The results of this study may thus 

provide evidence on the importance of identifying nonclinical patient characteristics, 

and how they potentially constellate, to provide actionable knowledge that may be used 



 

 94 

to develop effective approaches to enhance the quality of diets in CVD patients and thus 

decrease morbid complications and disease progression. Therefore, the study may serve 

as basis for the development of interventions tailored to modify patient’s behavioral, 

lifestyle and psychosocial factors to increase patients’ adherence and therefore, reduce 

CVD mortality and morbidity. The study findings may lay the groundwork for further 

studies that have the potential to assist decision-makers in developing preventive and 

care guidelines to decrease the risk of CVD and improve the lives of those who have it.  
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APPENDIX B 

AMENDED DATA COLLECTION FORM  
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APPENDIX C 

ORIGINAL DATA COLLECTION FORM  
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