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Abstract- Dyslipidemia is an important cause of cardiovascular diseases with increasing rates among adult 

populations. Nutrition and physical activity are known to have an impact on degrees of dyslipidemia. In this 

article, we had a study on nutritional behaviors and physical activities among middle-aged adults with and 

without dyslipidemia. In this case-control study, 200 middle-aged adults were entered. One hundred adults with 

dyslipidemia and 100 normal adults were included in this study. Data regarding desirable or undesirable use of 

fruits, vegetables, dairy, saturated fatty acids, fast foods, carbonated drinks, and extra salt intake with every 

meal were collected. Intensity and duration of physical activities were also collected from our data bank and 

analyzed with SPSS software. Our results indicated that people with dyslipidemia had a significantly increased 

usage of fast foods and saturated fatty acids, while the normal population had increased usage of vegetables 

and dairy. There were also significantly increased in intensity, duration per day, and weekly days of physical 

activity in healthy groups. Logistic regression indicated that undesirable consumption of fast foods, dairy, fatty 

acids, vegetables, and undesirable physical activity increases the risks for dyslipidemia (OR=8.2, OR=16.2, 

OR=8.2, OR=18.3, and OR=25.3 respectively) (P<0.05). This article emphasizes the role of proper nutritional 

behaviors and higher physical activities in decreasing the risks of dyslipidemia, and we suggest that further 

preventive interventions could be made based on the results of our study.  
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Introduction 
 

Cardiovascular diseases are still one of the leading 

causes of death in most developed and developing 

countries (1). World Health Organization (WHO) 

reported that almost 12 million people die each year due 

to cardiovascular diseases, and most of all, middle-aged 

adults (between 30-59 years) are affected (2,3). Several 

risk factors and mechanisms have been accounted for 

cardiovascular diseases. Inappropriate lipid profile could 

be one of the most important basic risk factors which 

might cause cardiovascular diseases (4). It should also be 

noted that one of the main characteristics of metabolic 

syndrome is hyperlipidemia (5). Lipids play pivotal roles 

in our body, including maintaining cell integrities, energy 

resources, synthesis of steroid hormones, and also biliary 

acids (6). Inappropriate lipid profiles could be caused by 

abnormal metabolisms of lipoproteins, which lead to 

lower amounts of high-density lipoprotein (HDL), higher 

levels of low-density lipoprotein (LDL), and increased 

levels of triglyceride (TG) (7). Dyslipidemia can also 

initiate the atherosclerosis process, which later could end 

up to the coronary artery and also cardiovascular diseases 

(8). Dyslipidemia is reported by WHO to the cause of 

4.5% of all deaths and 2% of all disability-Adjusted Life 

Years (DALYs) (9). This issue has been one of the most 

serious concerns of health providers and researchers. 

STEPS study, which was performed on the Iranian 

population, indicated that 88.9% of the Isfahan 

population have improper fruit and vegetable 

consumption, and 32.1% of them have high cholesterol 

levels (10). 

The lipid profile is affected by several intrinsic and 

extrinsic factors. As for any other chronic disease, 

genetics could play a fundamental role in dyslipidemia 

(11). Other intrinsic factors are age, sex, race, positive 

family history, and hormones (12). Such factors are 

unchangeable, and physicians pay much attention to 

extrinsic factors. Studies indicate that dietary oil intake 

can influence both profiles and metabolisms of lipids, and 

different animal or vegetable oils could change lipid 

profiles in different manners (13). Other factors include 
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physical activity, diet, and medications (12). 

Inappropriate lifestyle habits such as increased 

consumption of fast food and decreased physical 

activities are becoming common among populations, and 

as a result, the prevalence of chronic diseases has risen 

through past decades (14). Lack of sufficient physical 

activity and an unhealthy diet are well proven to have 

influences on dyslipidemia (15). So far, the results have 

been promising, but there is still much to know about the 

roles of the amounts and kinds of physical activity and 

nutritional diet and their correlations to dyslipidemia. 

Lifestyle is the most important affecting factor in many 

diseases, which is also consisted of many units. Here, we 

had a study on physical examinations and nutritional 

factors such as fruits, vegetables, dairy, fatty acids, fast 

foods, carbonated drinks, and extra salt intake with every 

meal.  

In this study, we aimed to have a study on the middle-

aged population of Isfahan, to collect data on their 

nutritional behaviors and physical activity and compare 

these data among adults with or without dyslipidemia in 

the population which are under our healthcare 

surveillance. 

 

Materials and Methods 

 

This case-control study was performed in 2018 in 

Isfahan. Our study population consisted of 200 middle-

aged (30-59 years) adults. Inclusion criteria were being 

middle-aged and under health care surveillance in one of 

the 12 health care units in Isfahan in 2015- 2016 and also 

having complete documents. The exclusion criterion was 

having document completed less than 20% of expected 

information. All of our study population had been 

previously under health care services, and their lipid 

profile has been measured by health care workers 

themselves or valid laboratories. Questionnaires of 

physical activity and nutritional behavior had been 

previously filled by health care workers via interviewing 

each case. 

The study population was divided into two groups: 

group 1: people who had dyslipidemia (n= 100). Group 2: 

healthy control adults (n=100). Dyslipidemia was defined 

based on ATP III guideline as following: Total 

cholesterol (Chol)> 200 mg/dl, TG> 150 mg/dl, LDL> 

130 mg/dl, HDL< 40 mg/dl in male patients and HDL< 

50 mg/dl in females. It should also be mentioned that we 

chose new cases of dyslipidemia or those with 

uncontrolled dyslipidemia. After filling nutritional and 

physical activity questionnaires, desirable or undesirable 

categories were ascertained by health care workers 

through the following method: 

Desirable nutritional habits were accounted for daily 

usage of 2-3 units of dairy, 3-5 units of fruits, and 5 or 

more units of vegetables. Also, rarely or never usage of 

fast food and carbonated drinks considered to be 

desirable. Avoiding consumption of saturated fatty acids 

and no intake of extra salt with every meal were desirable 

habits, too. Undesirable nutritional habits were eating 

dairy less than two units, vegetables less than five units, 

and fruitless than three units a day. Weekly usage of fast 

food and carbonated drinks, extra salt intake with every 

meal, and consumption of saturated fatty acids were 

undesirable. Desirable physical activity was accounted 

for 3-5 days a week for at least 30 minutes with moderate 

to high intensity. These data were also included 

nutritional habits and physical activity of their past single 

month for each case. Our research team collected these 

data from data banks in 2015-2016 from health care units. 

It should also be noted that no ethical issues were 

mentioned because data were collected anonymously 

from the data bank. In the end, data were collected and 

analyzed by SPSS software version 24 using descriptive 

statistics, T-test, chi-square, and logistic regression 

analysis ("enter" method). Variables included were: 

education, fast foods, dairy, fatty acids, vegetables, 

physical activity, job, and marital status. 

 

Results 
 

A total of 100 adults with dyslipidemia and 100 

healthy adults were entered into this case-control study. 

There were no significant differences between the two 

groups regarding age and sex (P>0.05). Other 

information about the two groups is summarized in table 

1. 
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Table 1. Demographic variables in patients with dyslipidemia and normal subjects 

Variables  Normal population 
Patients with 

dyslipidemia 
P 

Age   45.5±11.2 45.1±10.5 0.93 

Gender 
Male 54 (54%) 50 (50%) 

0.67 
Female 46 (46%) 50 (50%) 

Education  

End of elementary 

education  
12 (12%) 7 (7%) 

<0.05 * 

First middle school 

term 
35 (35%) 23 (23%) 

Diploma  40 (40%) 38 (38%) 

End of college 

education  
13 (13%) 32 (32%) 

Job 

Housewife 0 (0%) 23 (23%) 

<0.001 * 
Manual worker 30 (30%) 12 (12%) 

Sedative job 49 (49%) 58 (58%) 

Unemployed 21 (21%) 7 (7%) 

Marital 

status 

Single 13 (13%) 0 (0%) 

<0.001 * Married  71 (71%) 31 (31%) 

Widow /Divorced 16 (16%) 69 (69%) 

*: Significant at 0.05 (chi-square)  

 

 

Our results also indicated that patients with 

dyslipidemia had an improper usage of fast foods, 

saturated fatty acids, dairy, vegetables, and had lower 

physical activity (P<0.001). Lower intensity for physical 

activities was found in patients with dyslipidemia, while 

healthy adults had medium to high-intensity physical 

activities for a longer period of time per day (P<0.001). 

All this information is shown in table 2. Healthy adults 

had also higher intensity, duration per day, and weekly 

days of physical activity (P<0.001). 

 

 

Table 2. Lifestyle behaviors of patients with dyslipidemia and healthy subjects 

Behavior nutrition and physical 

activity  
Undesirable Desirable P 

Fast food 

Healthy control 24 (24%) 76 (76%) 

<0.001 * Patients with 

dyslipidemia 
57 (57%) 43 (43%) 

Fruits 

Healthy control 41 (41%) 59 (59%) 

0.10 Patients with 

dyslipidemia 
51 (51%) 49 (49%) 

Carbonated 

drink 

Healthy control 75 (75%) 25 (25%) 

0.26 Patients with 

dyslipidemia 
70 (70%) 30 (30%) 

Dairy  

Healthy control 33 (33%) 67 (67%) 

<0.001 * Patients with 

dyslipidemia 
86 (86%) 14 (14%) 

 Saturated 

fatty acids 

Healthy control 24 (24%) 76 (76%) 

<0.001 * Patients with 

dyslipidemia 
76 (76%) 24 (24%) 

Vegetables 

Healthy control 10 (10%) 90 (90%) 

<0.001 * Patients with 

dyslipidemia 
61 (61%) 39 (39%) 

Extra salt 

intake with 

every meal  

Healthy control 67 (67%) 33 (33%) 

0.04 Patients with 

dyslipidemia 
65(65%) 35 (35%) 

Physical 

activity 

Healthy control 22 (22%) 78 (78%) 

<0.001 * Patients with 

dyslipidemia 
79 (79%) 21 (21%) 

*: Significant at 0.05 (chi-square)  
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Based on multiple logistic regression of demographic 

variables and nutritional behavior and physical activity, a 

significant difference was observed between education 

and dyslipidemia in the way that higher educational 

levels, i.e., diploma and end of a college education, could 

increase the risks for dyslipidemia (OR=2.3, P<0.05). 

Undesirable consumption of fast foods, dairy, saturated 

fatty acids, vegetables, and undesirable physical activity 

increased the risks for dyslipidemia (OR=8.2, OR=16.2, 

OR=8.2, OR=18.3, and OR=25.3 respectively) (P<0.05). 

These data are summarized in table 3. 

 

 

Table 3. Logistic regression of different variable and dyslipidemia 

Variable OR 95% CI P** 

Education 2.3 1.32-4.29 0.004 

Fast food 
Desirable * 

8.2 2.38-28.5 0.001 
Undesirable 

Dairy 
Desirable * 

16.2 4.50-58.44 <0.001 
Undesirable 

Fatty acids 

use 

Desirable * 
8.2 2.51-27.29 0.001 

Undesirable 

Vegetables  
Desirable * 

18.37 4.68-72.00 <0.001 
Undesirable 

Physical 

activity 

Desirable * 
25.37 7.10-90.59 <0.001 

Undesirable 
*: Reference category 
**: Significant at 0.05 

 

 

Discussion 
 

Here, we indicated that patients with dyslipidemia had 

improper nutritional habits and lowered physical activity 

compared to healthy controls. Furthermore, our results 

showed that the intensity and duration of physical activity 

were higher in healthy populations. Our analysis also 

showed that undesirable consumption of fast foods, dairy, 

saturated fatty acids, vegetables, and undesirable physical 

activity could increase the risks for dyslipidemia. In a 

study performed by Abdel Wahed and colleagues, they 

had a study on 384 university students and indicated a 

high prevalence of dyslipidemia among them. They also 

indicated that frequent fast-food consumption and low 

fruit and vegetable consumption were associated with 

increased risks for dyslipidemia (16). These results are in 

line with the results of our study. Furthermore, we 

indicated that undesirable physical activity, along with 

undesirable nutritional habits, play important and pivotal 

roles in developing dyslipidemia. On the other hand, we 

performed logistic regression for different variables and 

indicated different odds ratios for variables, which are 

another point of the importance of our study. Devaraj et 

al. also showed that nutritional factors, including high-

fat, energy-dense, and fast foods play pivotal roles in 

increasing the risks of oxidative stress in metabolic 

syndrome (17), but no OR was reported for such risks. 

These data could be a clue in relation to fast food 

consumption and inappropriate nutritional behavior and 

increased risks of cardiovascular diseases. Takahashi and 

colleagues also had a study on 979 subjects and indicated 

that a healthy nutritional diet, including higher vegetable 

consumption, would protect against dyslipidemia 

(OR=0.36) (18). Such information is in line with our 

study, which declared the importance of nutritional 

factors in dyslipidemia. We showed that undesirable 

vegetable intake increases the risks for dyslipidemia 

(OR=18.37). As we showed, proper nutritional habits that 

could affect dyslipidemia are: increased dairy and 

vegetable consumption and decreased usage of saturated 

fatty acids and fast food. 

We also showed that undesirable physical activity 

increases the risks of dyslipidemia. Erem and colleagues 

had a study on 4809 subjects and declared that the 

prevalence of dyslipidemia was lower in people with 

higher educational levels and higher physical activities. 

They also indicated that dyslipidemia was significantly 

associated with male gender, education level, cigarette 

smoking, alcohol consumption, occupation, especially in 

housewives and marital status of widows and widowers 

(19). The results of their study are somehow in line with 

our study, as we indicated that physical activity plays 

protective roles against dyslipidemia. On the other hand, 

we indicated that higher educational levels are associated 
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with higher chances of dyslipidemia. This difference 

could be due to cultural and population differences and 

also differences in a number of studied cases. Regional 

studies indicate that Iranian people with higher 

educational levels have lower physical activity, and this 

cultural difference is the most important cause of such 

differences between studies (20). LeBlanc and colleagues 

also indicated that higher physical activity is associated 

with lower chances of developing dyslipidemia. Another 

study by Delavar et al., reported no significant 

association between dyslipidemia and carbohydrate, fat 

intake, or physical activity among middle-aged women 

(21). They had a study on 809 middle-aged Iranian 

women and declared no association between 

dyslipidemia and carbohydrate, fat intake, or physical 

activity. These results are not in line with our study, while 

we indicated that undesirable usage of saturated fatty 

acids, fast food, dairy and vegetables, and undesirable 

physical activity increase the risks for dyslipidemia. 

These differences in the results of our study and the study 

by Delavar and colleagues could be due to differences in 

our methods. Their study was a cross-sectional study 

which was performed only on women while we 

performed a case-control on both men and women. 

As a result, we declare that proper nutritional behavior 

and higher physical activities play an important role in 

decreasing the risks of dyslipidemia. We also showed that 

the consumption of fast foods and fatty acids increased 

the chance of dyslipidemia, and consumption of fruits, 

vegetables, and higher physical activity decreased its 

chance. Preventive interventions could be made based on 

this data. 

 

References 
 

1. Roth GA, Johnson C, Abajobir A, Abd-Allah F, Abera SF, 

Abyu G, et al. Global, regional, and national burden of 

cardiovascular diseases for 10 causes, 1990 to 2015. J Am 

Coll Cardiol 2017;70:1-25. 

2. Lavie CJ, De Schutter A, Parto P, Jahangir E, Kokkinos P, 

Ortega FB, et al. Obesity and prevalence of cardiovascular 

diseases and prognosis—the obesity paradox updated. 

Prog Cardiovasc Dis 2016;58:537-47. 

3. Roglic G. WHO Global report on diabetes: A summary. Int 

J Noncommun Dis. 2016;1:3. 

4. Turk S, van Schaardenburg D, Lems W, Nurmohamed M. 

FRI0148 Determination of The Lipid Profile in Active 

Disease Leads To Incorrect Cardiovascular Risk Prediction 

in Early RA Patients. BMJ 2016;75. 

5. Grundy SM. Metabolic syndrome update. Trends 

Cardiovasc Med 2016;26:364-73. 

6. Jakobek L. Interactions of polyphenols with carbohydrates, 

lipids and proteins. Food Chem 2015;175:556-67. 

7. Schofield JD, Liu Y, Rao-Balakrishna P, Malik RA, Soran 

H. Diabetes dyslipidemia. Diabetes Ther 2016;7:203-19. 

8. Kurdi A, Martinet W, De Meyer GR. mTOR inhibition and 

cardiovascular diseases: dyslipidemia and atherosclerosis. 

Transplantation 2018;102:44-6. 

9. Wilmot KA, O’Flaherty M, Capewell S, Ford ES, 

Vaccarino V. Coronary heart disease mortality declines in 

the United States from 1979 through 2011: evidence for 

stagnation in young adults, especially women. 

Circulation.2015;132:997-1002. 

10. Sadeghi-Bazargani H, Jafarzadeh H, Fallah M, Hekmat S, 

Bashiri J, Hosseingolizadeh G, et al. Risk factor 

investigation for cardiovascular health through WHO 

STEPS approach in Ardabil, Iran. Vasc Health Risk Manag 

2011;7:417-24. 

11. Kersten S. The genetics of dyslipidemia—when less is 

more. N Engl J Med 2016;374:1192-3. 

12. Siegrist J, Li J. Associations of extrinsic and intrinsic 

components of work stress with health: a systematic review 

of evidence on the effort-reward imbalance model. Int J 

Environ Res Public Health 2016;13:432. 

13. Kishimoto N, Moriyama K, Yamada C, Kikuchi E, Ogata 

T, Urata N, et al. Diet therapy for dyslipidemic patients 

according to the latest Guidelines. Health Eval Promot 

2018;45:585-8. 

14. Sialvera T, Farajian P, Trautwein E, Papadopoulou A, 

Efstathiou S, Goumas G, et al. Increasing adherence of 

consumers to diet & lifestyle changes to lower (LDL) 

cholesterol: The act study. Atherosclerosis 2016;252:88. 

15. Enkhmaa B, Surampudi P, Anuurad E, Berglund L. 

Lifestyle Changes: Effect of Diet, Exercise, Functional 

Food, and Obesity Treatment on Lipids and Lipoproteins. 

Endotext [Internet]: MDText. com, Inc.; 2018. 

16. Wahed WYA, El-Khashab K, Hassan SK. Prevalence of 

Dyslipidemia among Healthy University Students: 

Fayoum Governorate, Egypt. Epidemiol Biostat Public 

Health 2016;13. 

17. Devaraj S, Wang-Polagruto J, Polagruto J, Keen CL, Jialal 

I. High-fat, energy-dense, fast-food–style breakfast results 

in an increase in oxidative stress in metabolic syndrome. 

Metabolism 2008;57:867-70. 

18. Takahashi MM, de Oliveira EP, Moreto F, Mclellan KCP, 

Burini RC. Association of dyslipidemia with intakes of 

fruit and vegetables and the body fat content of adults 

clinically selected for a lifestyle modification program. 

Arch Latinoam Nutr 2010;60:148-54. 

19. Erem C, Hacihasanoglu A, Deger O, Kocak M, Topbas M. 

Prevalence of dyslipidemia and associated risk factors 

among Turkish adults: Trabzon lipid study. Endocrine 



M. Banitalebi, et al. 

Acta Medica Iranica, Vol. 57, No. 10 (2019)    597 

2008;34:36-51. 

20. Kelishadi R, Ghatrehsamani S, Hosseini M, 

Mirmoghtadaee P, Mansouri S, Poursafa P. Barriers to 

physical activity in a population-based sample of children 

and adolescents in Isfahan, Iran. Int J Prev Med 

2010;1:131-7.  
21. Delavar M, Lye M, Hassan S, Khor G, Hanachi P. Physical 

activity, nutrition, and dyslipidemia in middle-aged 

women. Iran J Public Health 2011;40:89-98.

 

  

 


