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Abstract: Objective: To assess the role of various dietary and lifestyle modifications in the secondary prevention of 
biomarkers of plaque recurrence in Omani coronary revascularized patients.  

Methods: Seventy-two patients, from the outpatient cardiology clinic of Sultan Qaboos University Hospital, were included 
in the study after obtaining an informed consent. In a questionnaire-based study, we collected data about four lifestyle 
modifications; physical activity, weight reduction, dietary intake and healthy eating patterns and smoking or non-smoking 
status, in personal interviews. A modified previously validated study questionnaire, which comprised of a semi-
quantitative food frequency questionnaire, was used to assess the demographic information, eating patterns, diet quality 
index score, and daily dietary intake of study participants. The data about patient’s baseline characteristics, 
revascularization information and biochemical laboratory tests was harvested from the SQUH’s electronic record system. 
The statistical analysis of data was made using R-studio v.7 and Microsoft excel v.7.  

Results: The males had higher educational level as compared to females and were more active than females. The data 
indicated that 16% males and females were diabetic, 10% males and 21% females were hypertensive, and 30% males 
and 42% females had both diabetes and hypertension. Forty eight percent males and 63% females had body mass 
index (BMI) >30. However, no significant (P < 0.05) differences were observed in the BMI, diabetes and hypertension 
status in males and females. Both genders had poor nutritional knowledge. Although the LDL-C and HDL-C values in 
males and females differed, they were within the normal therapeutic limits. The HbA1c and C-reactive protein values 
were above the normal ranges with no significant (P < 0.05) difference in both males and females. The average daily 
energy intake in males (2694 kcalories) was significantly higher compared to females (1603 kcalories). The proportionate 
contribution of energy from macronutrients was within the acceptable macronutrient distribution ranges. Omani diet score 
for males (75.5) and females (74.6) didn’t differ significantly (P < 0.05), indicating their adherence to healthy dietary 
patterns.  

Conclusions: The results suggest that dietary and lifestyle modifications play significant role in the secondary prevention 
of biomarkers of plaque recurrence in Omani coronary revascularized patients. Behavioral counseling to promote healthy 
modifications in dietary and lifestyle factors are therefore recommended in the secondary prevention of risk of plaque 
recurrence. 

Keywords: Dietary and lifestyle modifications, Secondary prevention, Plaque recurrence, Omani coronary 
revascularized patients. 

INTRODUCTION 

Cardiovascular diseases (CVDs) are the leading 
cause of global mortality and morbidity and represent 
31% of all global death [1, 2]. In the Middle East 
countries, the CVDs-associated mortality rate is higher 
than the world [3]. The hospital deaths due to coronary 
heart diseases (CHD) in Oman have gone up in the 
past years, which has been associated with the poor 
knowledge about the risk factors of CHDs [4]. It has  
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been shown that the Middle Eastern patients, with 
acute coronary syndrome (ACS) had heart attacks at 
relatively younger age as compared to patients in 
Western countries [5, 6]. There are numerous 
biomarkers for the diagnostic, prognostic and prediction 
of CVDs [7]. The main inflammatory biomarkers, which 
predict the severity and prognosis of heart failure are 
high-sensitive C-reactive protein (hs-CRP), cytokines, 
tumor necrosis factor alpha (TNFα), interleukins (IL-1, 
IL-6 etc.), adiponectin and N-terminal probrain 
natriuretic peptide [8]. It has been reported that overall 
aggregate incidence of CVDs in tye-2 diabetic Omani 
patients is 9.4% [9], whereas 54.1% had diabetes at 
the time of coronary artery bypass surgery [10]. 
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Diabetic cardiovascular patients with insulin resistance 
showed higher concentrations of hs-CRP and IL-6 as 
compared to non-insulin resistance patients during 
secondary prevention of CVDs, which was associated 
with their saturated fatty acids intake [11]. The main 
reasons associated with CVDs in Omani population are 
overweight, obesity, dyslipidemia, hypertension, 
diabetes mellitus, smoking, sedentary lifestyle, male 
gender and family history of heart diseases [4, 12, 13]. 
More than 87% of Omanis had ≥ 3 of these risk factors 
at the time of coronary artery bypass grafting [10]. 
According to a recent survey 10% of youth (13-15 
years) use tobacco and another 12% are affected by 
passive smoking. Around 84% of the adolescents have 
insufficient physical activity [14].  

Primary, secondary, and tertiary prevention 
strategies are applied to prevent, control and manage 
the CVDs at various levels. Pharmacological 
interventions, at primary and secondary prevention 
levels. can considerably reduce the risk of 
cardiovascular events and mortality [15, 16]. Just a 
10% decrease in LDL-cholesterol level can lower the 
cardiovascular mortality and events by 10 and 25%, 
respectively [17]. The new American College of 
Cardiology (ACC) guidelines recommend ≥ 50% 
reduction in LDL-C levels in all patients with 
established coronary artery disease [18]. The data 
indicates that the efficacy of pharmacological treatment 
such as statins can be improved by diet and lifestyle 
modifications [19, 20]. Statin therapy together with 
smoking cessation might have a beneficial effect in 
reducing the malondialdehyde-modified low-density 
lipoprotein (MDA-LDL) levels [21]. It has been 
suggested that even a modest reduction in LDL-C level 
might offer significant mortality benefits in the long-term 
[22, 23]. 

Healthy dietary patterns and physical activity lower 
weight gain, inflammation, blood pressure, metabolic 
syndrome risk factors, clinically improve the LDL-C 
levels, and overall contribute to positive 
cardiometabolic outcomes [24-27]. The intensive 
modifications of dietary and lifestyle risk factors 
showed positive impact in the secondary prevention of 
cardiovascular incidents, both in normal and diabetic 
patients [28]. Young to middle-aged adults, particularly 
males with newly diagnosed obstructive coronary artery 
disease, having high body mass index (BMI) and 
smoking habits, showed higher association with 
lifestyle and traditional CVDs risk factors with the 
development of CVDs [29]. It has, however, been 
observed that the people don’t follow the healthy diet 

plans even after the occurrence of first stroke. Many 
readmissions could be avoided if the cardiac patients 
adhere to dietary and lifestyle modifications such as 
healthy dietary patterns, physical activity and smoking 
cessation [30]. Behavioural improvements in cardiac 
patients through education on healthy lifestyle and 
dietary patterns are therefore important in the 
secondary prevention of cardiovascular incidents. It is 
assumed that major threat to death and disability due 
to cardiovascular diseases (CVDs) in Oman may be 
ascribed to unhealthy eating patterns and sedentary 
lifestyle risk factors. In addition to this, the 
neighborhood environment traits such as high 
residential density, poor walkability, presence of 
increased number of fast food restaurants and 
supermarkets are linked to increased body mass index, 
blood pressure, diabetes mellitus and metabolic 
syndrome and confirm positive association with CVDs 
outcomes [31]. Unhealthy eating habits, sedentary 
lifestyle, lack of physical activity and smoking are the 
key modifiable risk factors and targeting them can 
significantly contribute in the prevention of CVDs at 
primary and secondary levels [15]. Dietary and lifestyle 
modifications proved to be effective in the primary 
prevention of CVDs [32], however, only limited data is 
available about their effectiveness in the secondary 
prevention of CVDs, particularly in post coronary artery 
bypass grafting (CABG) or percutaneous coronary 
intervention (PCI) Omani patients [13, 33-35]. This 
study is conducted to evaluate the impact of dietary 
and lifestyle modifications on the efficacy of lowering 
the LDL-C levels and other biomarkers of plaque 
recurrence and to assess their effectiveness in the 
secondary prevention of CVDs in Omani revascularized 
patients, who have undergone CABG or PCI. 

METHODS 

It is a questionnaire-based study, which evaluated 
the four lifestyle modifications measures; physical 
activity, weight reduction, healthy eating patterns and 
smoking behaviour. Seventy-two cardiac patients (both 
male and females, average age (63 ± 6 years) with a 
previous history of PCI or bypass surgery were 
recruited on voluntary basics from Outpatient 
Cardiology Clinic of Sultan Qaboos University Hospital 
(SQUH). The patients, who disrupted their statin 
therapy for a period of ≥ 3 months and those with 
severe illness, which may stop their mobility were 
barred from the study. All the volunteers were briefed 
about the study protocol and an informed signed 
consent was obtained. The ethical approval of the 
study was obtained from the Medical Ethics Committee 
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of College of Medicine and Health Sciences, Sultan 
Qaboos University (Reference No. SQU-EC/250/17; 
MREC # 1629). 

A previously validated study questionnaire, which 
comprised a semi-quantitative food frequency 
questionnaire [36], was modified to meet this study’s 
requirements and was used for the assessment of 
demographic information, lifestyle factors, dietary 
intake patterns, and diet quality index score. The 
information was collected through personal interviews 
of patients. Patient’s baseline characteristics, 
revascularization information and biochemical lab-tests 
data was harvested from the SQUH’s electronic record 
system. The variables related to sociodemographic 
characteristics and CVDs risk factors included age, 
gender, level of education, type of work, date of 
coronary procedure, medical history of diabetes and 
hypertension, physical activity, smoking, multivitamin 
and mineral supplement intake and nutrition 
knowledge. The data about the anthropometric 
measurements (height in meters (m) and weight in 
kilograms (kg)) was harvested from the SQUH’s 
electronic health record system to calculate the body 
mass index (BMI) as the weight (kg) divided by height 
(m2). 

A previously tested and validated food frequency 
questionnaire (FFQ) that included the traditional Omani 
foods was used to assess the daily intake of total 
calories, protein, carbohydrates, and fats. Specific 
portion sizes and measures using common serving 
units/utensils like teaspoon, tablespoon, 240 ml cup 
and 180 ml cup were applied. The study questionnaire 
also included questions related to dietary intake 
patterns to know how frequently and in what quantity 
certain foods are consumed such as either never, a few 
times a year, 1-2 times in a month, 1-2 times in a week, 
3-4 times per week, 5-6 times per a week, once daily, 
1-3 times per day or 4-5 times a day. Based on this 
information, the daily amount of food consumed during 
the previous year was calculated. The data was 
collected for a total of 45 commonly consumed Omani 
food items from different food groups that generally 
contribute to the nutrient and energy intake by the 
population. The food groups included were 
breads/cereals, meat and meat substitutions, fruits, 
vegetables, legumes and nuts, milk and dairy products, 
deserts, beverages, sandwiches, and traditional Omani 
foods. There were several options for any question and 
the researcher selected the best choice given by the 
patient [36]. The data collected by the FFQ was 
analyzed and total daily energy, protein, carbohydrate 

and fat intakes were calculated based on the nutrient 
estimates given to each food item in the FFQ. The 
estimation of macronutrients and total calorie intake 
was done either through Food Tracker (a computer-
based nutrient analysis program) or based on the data 
generated from our own laboratory about the chemical 
composition of Omani foods. Macronutrients (g) and 
total energy (kcal) intake were calculated after 
measuring the daily amount of each food consumed. 
The macronutrients were estimated for each unit (g) of 
food item. Finally, the daily intake of energy and 
macronutrients was estimated from that food item by 
multiplying the corresponding content of each 
macronutrient and energy. The calculations were done 
by Microsoft excel sheet with required equations. 

For the first time, we developed and introduced an 
Omani Diet Score that was based on 25 dietary 
assessment questions related to dietary intake patterns 
and food habits of Omani population. It was used to 
measure not only the diet quality but also how healthy 
the participant’s dietary intake patterns and food habits 
were and how much they adhere to the recommended 
dietary guidelines. It represents the measurement of 
diet quality based on the Recommended Dietary 
Allowance (RDA), Healthy Eating Index (HEI) and 
Alternative Healthy Eating Index (AHEI) guidelines to 
reduce the risk of non-communicable diseases [37, 38]. 
It characterizes how the Omani diet conforms to the 
recommendations for the consumption of various foods 
for the supply of protein, carbohydrates, fat, vitamins 
and minerals, and is compatible to the dietary 
guidelines on fat, cholesterol, and sodium intake, and 
diet variety. It also includes dietary intake patterns, 
which are linked to reduced risk of chronic diseases. 
The study subjects answered how often they stick to 
these factors and the scores were given accordingly for 
the 4 options; Always: occurs 7 days per week (4 
points); Often: occurs 4-5 days per week (3 points); 
Sometimes: occurs 1-2 days per week (2 points); 
Never: does not occur (1 point). The total score was 
calculated as 100. The higher score indicates healthier 
dietary patterns, and is linked to decreased risk of 
CVDs and other chronic diseases [37]. The data was 
classified into categories according to public health 
guidelines to facilitate the interpretation of the results. 
The statistical analysis of data was carried out by R 
studio version 7 and Microsoft Excel version 7. 
Unpaired t-test was used to examine the level of 
significant difference between various parameters. The 
level of significance in educational level, smoking and 
physical activity between males and females was 
analyzed using Fisher’s test followed by Chi (x2). One-
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way analysis of variance (ANOVA) followed by 
Turkey's test was used to determine differences in BMI 
among males and females. Similarly, the significant 
differences in the biochemical parameters were 
analyzed using t-test. The level of significance was set 
at P < 0.05. 

RESULTS 

The general characteristics of the study participants 
are given in Table 1. The data shows that only 16% 
males and 12% females had primary education, 24% 
males and 4% females had general diploma, 16% 
males and 4% females had higher diploma and only 
10% males and 4% females had university degree. 
Males had significantly (P < 0.05) better educational 

level as compared to females. The body mass index of 
the participants ranged from 20.5 to 38.3 kg /m2 in 
males and 21 to 37 kg /m2 among females and didn’t 
differ significantly (P > 0.05) between genders. 
Significantly more males were in the overweight 
category (42%), whereas more women (55.6%) were in 
the obese category. Most of the cardiac patients were 
either diabetic, hypertensive or both diabetic and 
hypertensive (Figure 1). More female participants 
(42%) were hypertensive and diabetic, whereas higher 
percentage of males (44%) had neither diabetes nor 
hypertension. Smoking wasn’t common in participants 
as only 2.4% of males were smokers and 8% of them 
quitted smoking after their surgeries and the remaining 
percentages were non-smokers. It is was interesting to 
note that all females were non-smokers. The physical 
activity level among males and females differed 

Table 1: General Characteristics of the Study Participants 

Sociodemographic Characteristics Male n = 41 Female n = 31 Level of significance 

Education level: 
less than primary 34% 76% 

primary 16% 12% 

general diploma 24% 4% 

higher diploma 16% 4% 

university degree 10% 4% 

< 0.05 

BMI: 
18 -24.9 (normal weight) 9.70% 22% 

25-29.9 (overweight) 42% 15% 

30-34.9 (obese) 38.60% 55.60% 

>35 (severely obese) 9.70% 7.40% 

> 0.05 

Comorbidities: 

Diabetic 16% 16% 

Hypertensive 10% 21% 

Diabetic and Hypertensive 30% 42% 

None 44% 21% 

 

Smoking: 
Smokers 2.4% 0% 

Quit smoking 7.3% 0% 

Not smokers 90.3% 100% 

> 0.05 

Physical activity: 
Sedentary 30% 48% 

Lightly active 14% 20% 

Moderately active 32% 12% 

Very active 24% 20% 

< 0.05 

Classification of exercise levels are according to Harris Benedict Formula: Sedentary (little or no exercise), Lightly active (light exercise/sports 1-3 days/week), 
Moderately active (moderate exercise/sports 3-5 days/week), Very active (hard exercise/sports 6-7 days a week, Extra active (very hard exercise/sports and physical 
job or 2x training). 
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significantly (P < 0.05). A higher percentage of women 
(48%) had a sedentary lifestyle as compared to men 
(30%). Only 24% of males and 20% of women were 
physically very active. The study participants had poor 
nutritional knowledge and almost all didn’t know about 
their daily energy and macronutrients requirements. 
Although all the participants had the opportunity to visit 
the Dieticians, only 48% of males and 56% of females 
consulted them for nutritional advice. 

The data on the biochemical values of study 
participants was harvested from the SQUH’s electronic 
health record system and is shown in Table 2. The low-
density lipoprotein-cholesterol (LDL-C), high-density 
lipoprotein-cholesterol (HDL-C) and C-reactive protein 
(CRP) values differed significantly between male and 
female patients. The values for LDL-C and HDL-C were 
within the normal range, whereas elevated levels for 

CRP were observed. CRP is an inflammation marker 
as well as CVDs risk factors. Elevated levels were 
found in both genders and the values in males (15.3 ± 
1.1 mmol/L) were higher as compared to females (7 ± 
0.5 mmol/L) with no significant difference between 
them (P > 0.05). The average blood Na values in both 
males and females were within the normal range, 
whereas the glycated hemoglobin values (HbA1C) 
were a little above than the normal values indicating a 
higher risk probability of getting the diabetes. The data 
on the average daily energy and macronutrients intake 
is given in Table 3. Males had significantly higher 
intake of energy (2694 vs 1603 kilocalories/day), 
protein (119 vs 70 g/day), carbohydrates (370 vs 225 
g/day), and fats (82 vs 47 g/day), as compared to 
females. The proportionate contribution of energy from 
all the 3 macronutrients was within the recommended 
acceptable macronutrients distribution range (AMDR).  

 
Figure 1: The percentage population of diabetic, hypertensive, diabetic and hypertensive and none (normal) among 
revascularized cardiac patients. 

Table 2: Biochemical Indices of Male and Female Omani Revascularized Cardiac Patients 

Biochemical indices  Male n = 41  Female n = 31 Level of significance 

LDL (mmol /L) 1.6 ± 0.1 2.0 ± 0.1 < 0.05 

HDL (mmol /L) 1.0 ± 0.1 1.2 ± 0.1 < 0.05 

CRP (mg /L) 9.3 ± 1.1 7.0 ± 0.5 < 0.05 

Na (mmol /L) 138.6 ± 3 138.0 ± 3.7 NS 

HbA1c (mmol /L) 6.0 ± 0.6 6.1 ± 0.6 NS 

Data is presented as mean ± standard deviation (SD). 
NS = non-significant. 
Normal values and ranges according to SQUH’s health tracker software program are: 
1. LDL: (optimum < 2.59 mmol/L, Near optimum 2.59-3.34 mmol/L, Borderline high: 3.37-4.12 mmol/L, high: > 4.14 mmol/L). 
2. HDL: (desirable > 1.45, Moderate 0.90-1.45, low < 0.90 mmol/L) for men and (desirable >1.68, Moderate 1.15-1.168, low <1.15 mmol/L for women).  
3. C-reactive protein (CRP): (0-5 mg/L).  
4. Na: (135-145 mmol/L). 
5. HbA1c: (4.5 -5.7 mmol/L).  
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Table 3: Average Amounts of Daily Total Energy and Macronutrients Intake 

Daily Macronutrient intake 
Male  

(n = 41) 
female  
(n = 31) 

level of significance 

Total Calories (Kcal) 2694 ± 194 1603 ± 46 < 0.05 

Total protein (g) 119 ± 12 70 ± 10 < 0.05 

Total Carbohydrate (g) 370 ± 43 225 ± 17 < 0.05 

Total fat (g) 82 ± 4 47 ± 4 < 0.05 

Data is presented as mean ± standard deviation (SD). 

No significant (P < 0.05) difference was observed in 
the Omani Diet Score for males (75.5 ± 7.1) and 
females (74.6 ± 7.1). Some of the selected questions 
from the Omani Diet Score and the response of the 
study subject indicating their adherence to these 
factors assessed in Omani Diet Score are shown in 
Figures 2 and 3. The higher dietary scores indicated 
better adherence to healthy dietary intake patterns and 
food habits in these coronary revascularized patients. 
Eighty five percent of males and 74% of females were 
always taking their breakfast. Ninety percent of males 
and 78% of females were always taking 3 main meals 
daily. Higher percentage of females always ate their 
meals in small portions as compared to males. Fifty five 
percent of men and 64% of women were always eating 
fruits ≥ 2 serving or ≥ 80 g /day. Sixty percent of males 
and 63% of the females were consuming vegetables ≥ 
3 serving or ≥ 200 g /day. Eighty seven percent of 
males and 68 % of females were always eating 
legumes/pulses ≥ 3 servings or ≥ 150g /week. The 

consumption of nuts, walnuts, peanuts was ≤ 1 serving 
or ≤ 30 g/day in both males and females, which may be 
due to their dental problems as they couldn’t chew this 
kind of solid food. Both males (90%) and females 
(92%) liked to eat fish ≥ 2 serving or 100-150g/week. 
The consumption of snacks between the meals varied 
among the participants and most of the participants 
were only taking (≥ 1 serving) snacks sometimes. Most 
of the participants avoided drinking tea/coffee after 
meals (≥ 30 minutes). Similarly, more than 90% of both 
males and females always avoided drinking soft drinks, 
avoided eating potato chips, crisps, salty snacks (< 1 
serving or < 30g /day) and avoided eating highly 
flavored dishes with onions, garlic, or spices. Almost 
80% tried to reduce the intake of red/processed meat 
(< 1 serving or < 80g /day), butter or cream (< 1 
serving or < 12g/day), fast foods (≤ 3 servings or 250g 
/week) and salt intake. More than 90% of males and 
females always watched their fat intake, whereas only 
51% of males and 60 % of females always watched 

 
Figure 2: Adherence of the study subjects to some of the questions assessed in Omani Diet Score. 
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their carbohydrate intake. Most of the participants didn’t 
watch their fiber intake regularly. Almost 100% of the 
study participants avoided taking vitamins and mineral 
supplements as well as protein supplements. More 
than 70% were using oil (corn, olive, canola, vegetable 
oils), instead of butter oil or ghee. Only 80% of males 
and 60% of females sometimes searched for nutrition 
information. Almost 80% of males and 40% of females 
followed the recommended dietary guidelines about 
healthy diets. Almost 52% of females never followed 
any diet plans such as low fat, low carbohydrate, or 
vegetarian diet. 

DISCUSSION 

The study evaluated the role of different lifestyle 
and dietary modifications on the biomarkers of plaque 
recurrence in revascularized Omani patients. Most of 
the cardiac patients had very low educational level as 
36% of males and 76% of females had less than 
primary level of education. This may be one of the main 
reasons why these patients had little knowledge about 
the diet and disease relationship, which may be 
regarded as a risk factor for the cardiac diseases. The 
knowledge about heart diseases and awareness about 
their risk factors has been shown to have positive 
associations with health promotion behaviours [39]. 
The low educational level and limited knowledge about 
the CVDs in our study participants explains the 
limitations in their ability to effectively follow the 
preventative practices and lifestyle and dietary 
modifications. There is a need to develop and 

implement the appropriate educational programs to 
increase awareness about the role of lifestyle and 
dietary modifiable risk factors in the prevention of 
CVDs in Oman. The risk of heart disease increases 
with age and the use of statins in the primary 
prevention of heart disease in elderly people should 
therefore be based on good clinical judgement with 
respect to comorbidities, polypharmacy, and possible 
adverse effects (Reiner, 2014). Another risk factor in 
the studied participants was the elevated BMI levels, as 
only 9.7% of males and 22% of females had normal 
BMI. Overweight and obesity are linked to 
hypertension, diabetes, elevated levels of blood LDL-C, 
CRP and other CVDs risk biomarkers and constitute a 
major risk factor for coronary heart diseases [40]. Most 
of the cardiac patients were either diabetic, 
hypertensive or both diabetic and hypertensive and 
only 44% of males and 21% of females were neither 
diabetic nor hypertensive. Diabetes and hypertension 
were the major risk factors of CVDs in the studied 
participants. Our findings are in line with the results of a 
previous study, which revealed that 54.1% of Omani 
patients presented for coronary artery bypass surgery 
were found to be diabetics [41]. The prevalence of 
hypertension, obesity and dyslipidemia in Omani type-2 
diabetic patients has been reported to be 56.3%, 
39.0%, 77.3%, respectively, which indicates the 
presence of cardiovascular disease risk factor in type-2 
diabetic patients [42]. Hypertensive heart diseases are 
the main form of all CVDs in Omani population and 
account for 71% of total CVDs [14]. Smoking is 
considered as one of the risk factor for the 

 
Figure 3: Adherence of the study subjects to some of the questions assessed in Omani Diet Score. 
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cardiometabolic events and quitting smoking is linked 
to decreased risk of myocardial infarction as compared 
to persistent smokers [12]. Smoking was not prevalent 
in the studied Omani participants as only 2.4% of 
males were smokers and 8% of them quitted smoking 
after their surgeries. So, it was not considered as a 
causative factor of CVDs in this studied population. 
Overall smoking is not very common in Omani 
population and the highest frequency of smoking 
(11.4%) was reported in people between the ages 40-
49 years [43]. However, it’s important to pay attention 
on younger generation to combat smoking as more 
than 10% of Omani youth (13–15 years of age) use 
tobacco products and another 12% are passive 
smokers, which may increase their risk of developing 
CVDs at later stage [14, 44]. Being physically inactive 
was a common risk factor among the studied 
participants as 48% of women and 30% of men had a 
sedentary lifestyle. Regular physical activity has 
positive impact on metabolic syndrome, insulin 
sensitivity, cardiovascular disease risk, inflammatory 
biomarkers and all-cause mortality and can therefore 
help to lessen the burden of disease [45-47]. The study 
participants had poor nutritional knowledge and didn’t 
have any idea about their daily energy and nutrient 
requirements. They had the opportunity to visit the 
Dieticians but only 48% of males and 56% of females 
consulted them for nutritional advice. This may be due 
to their low educational level and necessitates the need 
for developing the educational programs to increase 
awareness about the risk factors in the prevention of 
cardiovascular diseases in Oman. 

The elevated level of LDL-C in blood is linked to an 
increased risk of cardiovascular diseases. Efforts to 
lower its levels are therefore important in the 
management of CVDs as statin therapy is sometimes 
insufficient to optimally reduce the LDL-C below target 
values [48]. The average LDL-C values were optimal in 
both genders and that could be the effect of medication 
(statin) or lower fat diet with fat consumption of 25%–
35% of total calories. In addition to this 24% of males 
and 20% of women were physically very active, and 
32% male and 12% females were moderately active. 
This also indicates their adherence to lifestyle 
modifications. More women (48%) had sedentary 
lifestyle and therefore need counselling on physical 
activity. There is evidence that lowering of abnormally 
high LDL-C levels can be achieved by diet and 
exercise and therefore counselling on dietary and 
lifestyle modifications can be effective in achieving the 
targets [49]. The average HDL-C values of the study 
subjects was within the moderate range according to 

the classification of SQUH’s health tracker software 
program. Quitting smoking has also been shown to 
increase the HDL-C levels and our study participants 
either didn’t smoke or quitted smoking after the PCI 
[50]. The CRP is an inflammatory biomarker and CVDs 
risk factor. The CRP values were high in our study 
subjects, which can occur in post PCI and CABG 
patients and indicate poor diet quality and non-
adherence of lifestyle modifications [25, 51]. The 
lifestyle modifications such as healthy eating and 
smoking cessation are therefore regarded as the 
foundation of optimal medical nutrition therapy[30]. The 
average blood Na values in both males and females 
were within the normal range, whereas the glycated 
hemoglobin values (HbA1C) were a little above than 
the normal values but were within the target range for 
the diabetic cardiac patients [52]. Sodium intake is 
associated with changes in circulating blood 
metabolites and an imbalance in sodium levels indicate 
hypertension or kidney malfunction [53]. Achieving 
WHO targets levels for dietary intake is essential in the 
management of cardiometabolic risk factors [54, 55]. 
Glycated hemoglobin is an indicator of long-term 
glycemic control, and its elevated levels together with 
raised blood pressure and cholesterol, can increase the 
risk of complications in CVDs [56]. 

Males had significantly higher intake of energy 
(2694 vs 1603 kilocalories/day), protein (119 vs 70 
g/day), carbohydrates (370 vs 225 g/day), and fats (82 
vs 47 g/day), as compared to females, which is normal 
according to their physiological needs. Intake of all 3 
macronutrients, protein, carbohydrate and fat was 
within the recommended dietary allowances. Similarly, 
the proportionate contribution of energy from 
macronutrients was within the recommended 
acceptable macronutrients distribution ranges (AMDR) 
[57]. Some studies suggest that low carbohydrate diets 
may decrease the overall risk of CVDs by reducing the 
weight gain and obesity and improving the 
cardiometabolic biomarkers in blood [58]. However, 
further clinical evidence is required to support it [59]. A 
low-carbohydrate diet is defined as the consumption of 
30–130 g of carbohydrates per day or less than 45% of 
total calories/day consumed from carbohydrates and 
may contain low levels of saturated fat, thereby 
encourages a greater weight loss as compared to low-
fat diets [60]. The adherence to Mediterranean style 
diet containing high-quality carbohydrates from whole 
grains has been reported to be associated with lower 
risk of CVDs [61]. 

To assess the diet quality and eating patterns of 
Omani population, an Omani Diet Score was 
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developed and used in this study to evaluate how 
healthy the dietary intake of the study participants was. 
No significant differences were observed in the Omani 
Diet Score for males (75.5 ± 7.1) and females (74.6 ± 
7.1). The higher dietary scores indicated better 
adherence to healthy dietary intake patterns and eating 
habits in these coronary revascularized patients. It was 
observed that 85% of males and 74% of females were 
always taking their breakfast. Ninety percent of males 
and 78% of females were always taking 3 main meals 
daily. More females ate their meals in small portions as 
compared to males, which explains the higher daily 
intake of total energy, protein, carbohydrates and fat in 
males. Fifty five percent of men and 64% of women 
were always eating fruits ≥ 2 serving or ≥ 80 g /day. 
More than 6o% of the study participants were 
consuming vegetables ≥ 3 serving or ≥ 200 g /day and 
avoided soft drinks and junk foods. Eighty seven 
percent of males and 68 % of females were always 
eating legumes/pulses ≥ 3 servings or ≥ 150g /week. 
Almost all the patients were prescribed statin therapy 
and some of them showed gastroesophageal reflux 
disease (GERD) as a side effect of medication as it is 
linked to higher probabilities of being detected with 
esophagitis and gastroesophageal reflux disease [62]. 
In addition to this, obesity has also been linked with 
increased symptoms of GERD and requires special 
attention in cardiac obese patients [63].  

CONCLUSION 

Diet and physical activity are the main factors linked 
to increased risk of CVDs and are easier to modify with 
the introduction of educational and behavioural change 
programs [64, 65]. The results of the present study 
suggest that dietary and lifestyle modifications such as 
physical activity, weight reduction, healthy eating 
pattern and smoking cessation can have positive 
impact in the secondary prevention of biomarkers of 
plaque recurrence in Omani coronary revascularized 
patients. Behavioral counseling to promote healthy 
eating patterns, physical activity and smoking cessation 
will therefore be very helpful in this regard. Well-
designed randomized control trials are required to 
further explore the efficacy of such modifications in the 
secondary prevention of biomarkers of plaque 
recurrence in Omani coronary revascularized patients. 
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