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Abstract
Background: Dyslipidemia is one of the most important risk factors for cardiovascular diseases. It can cause a
rise in the incidence of these diseases in adulthood. Lifestyle modification is a determinant factor for incidence,
prognosis and complications of cardiovascular diseases.
Objective: The aim of the study was to evaluate the effect of lifestyle modification on serum lipids of children
and adolescents with dyslipidemia.
Methods: This quasi-experimental study (before - and after design) was conducted on all dyslipidemia children
and adolescents with dyslipidemia referred to the cardiovascular diseases research center of Birjand University of
Medical Sciences (Iran) in 2015. Participants underwent 6 sessions of training, appropriate to their age, including
fat definition and healthy lifestyle. Before the study and 6 months after trainings, in the same circumstances,
subjects were examined for level of blood lipids and blood pressure. Data were analyzed using paired-samples t-
test, Pearson correlation coefficient, and independent-samples t-test. P-value of less than 0.05 was considered
statistically significant.
Results: This study was performed on 50 children with dyslipidemia, of whom 52% were female and 48% were
male. The mean age of participants was 12.77±1.84 years. The study showed a significant difference between the
mean of cholesterol (p<0.001) and LDL (p=0.008) before and after the study. Comparing the changes made in the
mean of variables such as FBS, Cholesterol, TG, HDL and LDL as a result of gender-based lifestyle
modification, no significant difference between the two sexes was seen (p>0.05). Pearson correlation coefficient
showed no significant relationship between the mean of these variables in children as a result of lifestyle
modification and their age (p>0.05).
Conclusion: Lifestyle modification relying on exercise and physical activity, nutrition and sufficient sleep and
rest can be effective as a non-pharmacological supplement in reducing blood lipids and dyslipidemia. Lifestyle
modification training is essential for both children and their parents after diagnosis of dyslipidemia as a part of
the Therapeutic plan.
Keywords: Dyslipidemia, Childhood, Lifestyle

1. Introduction
Non-communicable diseases are prevalent worldwide these days due to the development of technology,
modernization and factors such as population growth and lifestyle changes. While imposing a high cost on
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healthcare systems, these diseases cause disability and reduce quality of life. Cardiovascular diseases, including
atherosclerosis, are the most common non-communicable diseases in the world. It is predicted that these diseases
will remain the most important cause of mortality (36% of all deaths) worldwide by 2020 (1). Annually, 17 million
people die of atherosclerosis due to coronary heart diseases, and these diseases account for 10 million deaths from
40 million deaths that occur annually in developing countries (2). Atherosclerosis is the leading cause of death in
developed countries and is expected to be the main cause in developing countries within the next 25 years (3). The
mortality rate of atherosclerotic heart diseases has steadily risen since 1990 and as the world's leading cause of
mortality, was responsible for 84.5% of deaths reported in 2013. Disability Adjusted Life Years (DALYs) are also
rising due to these diseases (4). According to studies conducted in Iran, the prevalence of the diseases in males and
females was 1,436 and 1,168 per 100,000, respectively and the mortality rate of them is reported 31.8% (5).

Primary lesion in atherosclerosis occurs in intima and appears from the time of childhood through the formation of
fatty streaks (6). It is now known that although symptoms of the disease appear in adulthood, the disease develops at
childhood (7). Thus, the pathological changes in atherosclerosis begin from childhood and develop in several stages,
and occur at older ages (8). The risk factors for atherosclerosis based on theepidemiological studies in children have
been reported as obesity, lipid metabolism disorders (dyslipidemia), endothelial dysfunction, inflammatory factors,
high blood pressure and physical activity (9-11). According to Skybo and Venger (12), the level of blood lipids have
been reported as factors influencing the multifactorial atherosclerosis. High levels of saturated fats, which increase
the fatty tissues, raise the risk of heart diseases due to the atherogenic lipoprotein enhancement (12). Several other
studies have indicated the role of lipids and its concentration in atherosclerotic lesions (3, 6, 13). Dyslipidemia, as
one of the most important factors, leads to an increase in the blood serum level of one or a number of lipids such as
cholesterol, triglycerides as Very Low Density Lipoprotein (VLDL) and Low Density Lipoprotein (LDL). These
serum fats are often steady from childhood to puberty, although this trend is not absolute and the percentage of
children who are initially in the high-risk group may gradually proceed into the middle risk group as they get older
(14). According to numerous studies in Iran and other parts of the world, dyslipidemia in children and adolescents is
prevalent (15-19). Considering that childhood dyslipidemia leads to early onset of atherosclerosis in adulthood, the
target group for intervention and prevention of cardiovascular diseases are children and adolescents (20-21).
Dyslipidemia modification and changes in blood lipid profiles due to the use of lipid lowering drugs,
simultaneously, reduce the risk of mortality from cardiovascular diseases (22). In addition to drugs, lifestyle
modification, systemic exercises and healthy diet can also have significant effects on dyslipidemia, especially in
childhood (23). Lifestyle, as an important factor, has always been the focus of health education and promotion
which consists of a high percentage (53%) of the factors affecting health compared to other factors such as
inheritance (16%), health care (10%) and environment (21%) (24). Several studies have been conducted in Iran and
worldwide on lifestyle, serum lipids, and cardiovascular diseases. Jalali et al. showed that inappropriate dietary
pattern and low level of physical activities could be effective in increasing the level of blood lipids (25). Lack of
observance of a healthy lifestyle as the main cause of dyslipidemia and progression of cardiovascular diseases has
been reported by Kelishadi et al. (26). According to other studies, lifestyle modification and physical activity reduce
blood lipids and the risk of cardiovascular diseases (27). As stated in the results of the studies and considering how
lifestyle (type of diet, physical activity, etc.) is responsible for the occurrence of many non-communicable diseases,
including cardiovascular disease lifestyle modification is of particular importance (28). In this regard, Lim et al.
(2013) showed that low level of knowledge and undesirable physical activity are the two factors influencing
lifestyle, and educational interventions such as educational programs can be effective in promoting lifestyle and
reducing cardiovascular risk factors (29). Public awareness as one of the pillars of prevention programs is
recommended in another study (30).

Considering that childhood and adolescent dyslipidemia, while having a destructive effect in these age groups, can
lead to dangerous and irreversible complications in adulthood, it seems that lifestyle modification can be the main
key to this problem. The aim of the study was to evaluate the effect of lifestyle modification on serum lipids of
children and adolescents with dyslipidemia.

2. Material and Methods
2.1. Research design and setting
In this quasi-experimental, before - and after design study, all the children and adolescents referred to the
Cardiovascular Diseases Research Center at Birjand University of Medical Sciences, (Iran) in 2015, and had
dyslipidemia, entered the study. The reasons we chose that location are that the Cardiovascular Diseases Research
Center is the only center for research on cardiovascular diseases in southern Khorasan, and it is also a referral center.
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The study included all children and adolescents with Dyslipidemia in Birjand who were selected from the previous
research project (31).

2.2. Selection criteria
2.2.1. Inclusion criteria
The following were set as the inclusion criteria: 1) Age category of 6-18 years old, 2) Not having any history of high
blood lipids in relatives of grade 1 and 2, genetically, 3) Not being treated with any special diet, 4) No use of any
drugs that lower blood lipids and weight, 5) Presence of at least one disorder in fat profiles (Total Cholesterol >200
mg/dl, LDL-C>130 mg/dl, HDL-C<40 mg/dl, TG>130 mg/dl).
2.2.2. Exclusion criteria
The exclusion criteria were: 1) Endocrine disorders, 2) Physical impairment that blocks physical activity, 3)
Previous education of lifestyle, 4) Absence of more than two sessions of training classes.

2.3. Data collection, examinations, and laboratory
After reviewing the participants’ records of the aforementioned project, potential participants with at least one
abnormality in their lipid profiles who were eligible for the other criteria, were extracted. Then they were invited to
attend the cardiovascular diseases research center along with their parents. The study objectives were explained, and
they were examined in terms of exclusion criteria. Informed consent was obtained when they felt free to participate
in the study. The data gathering tools in this study included a checklist of demographic characteristics and blood
samples for the tests. Physical examinations were conducted under the supervision of a pediatrician by a pediatric
resident. Laboratory tests were taken from the participants at the reference laboratory of Birjand University of
Medical Sciences after 12 hours fasting and physical inactivity. Blood samples to measure fasting blood sugar
(FBS), triglyceride (TG), high-density lipoprotein (HDL), low-density lipoprotein (LDL) and cholestrol (chol) were
taken with a syringe 5 ml (Bacton Dickinson) and evacuated in the tube containing separator gel and clot activator.
They were held vertically until they clotted, and then the samples were centrifuged for 15 minutes with sigma
centrifuge at RPM 3000. In less than an hour, laboratory tests were performed by an enzymatic method using Pars
test kits and qualitative control by the Prestige 24i biochemical auto analyzer (Roche, Germany).

2.4. Intervention
The children and adolescents with dyslipidemia were given six 1- hour training sessions for six consecutive weeks
(one session per week). The training was conducted at the cardiovascular Diseases Research Center of Birjand
University of Medical Sciences, Iran, from 10am to 11am.
2.4.1. Content
The content of the trainings were as follows: definition of blood lipids, saturated and unsaturated fats, normal
amounts of blood lipids, diagnosis of hyperlipidemia, healthy lifestyle, physical activity and healthy diet,
appropriate to the age of children and adolescents.
2.4.2. Sessions
The training sessions were as follows:

1) First Session: explaining the purpose of study, normal level of blood lipids and effect of fats on health,
obesity and its complications.

2) Second Session: the role of exercise on blood lipids and health
3) Third Session: nutrition, healthy foods and the importance of eating breakfast on health
4) Fourth Session: effects of snacks consumption on health and replacing harmful snacks with healthy ones
5) Fifth Session: the role of sleep and rest on health
6) Sixth Session: reviewing the contents and summing up

2.4.3. Instruments
The tutorial was presented using the lecture method and the use of slides, and at the beginning of each session, we
recalled the contents of the previous meeting. Moreover, colorful pamphlets were given to the participants to study.

2.5. Follow up and communications
Questions and possible ambiguities of the participants were answered over the phone. Six months after the last
training session, subjects were rechecked for blood lipids and blood pressure in the same conditions as previous
trials. Then, the results were compared.

2.6. Statistical analyses and confounding variables
The collected data were analyzed with descriptive statistics and analytical tests using SPSS v.16 (SPSS Inc.,
Chicago, Illinois, USA). Normality of data was checked with Kolmogorov-Smirnov test, and data analysis was
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carried out with Paired-samples t-test, Pearson correlation coefficient, and Independent-samples t-test. P-values of
less than 0.05 were considered significant. Confounding variables such as economic status of the family or child
perception of received education were controlled by selecting similar economic conditions and natural or
intermediate IQs (85-115).

2.7. Research ethics
This study was conducted by the approval of the ethics committee of Birjand University of Medical Sciences (Ref:
IR.BUMS.1394.8), which was gained by disclosing the research method and objectives, and after obtaining
informed consent from all participants. In order to observe the ethics of research and to ensure that no harm
occurred, if the participants needed to initiate drug therapy due to the impairments in all lipid profiles, they were not
entered into the study and were given medical treatment. This research is accordant with ethical codes in vulnerable
groups such as informed consent despite the presence of the decision maker (parents), answering parenting and child
questions and considering the proportion of benefits to the detriment of the study.

3. Results
This study was performed on 50 children with dyslipidemia. A total of 52% of participants were female and 48%
were male. The mean age of the participants was 12.77±1.84 (9.5-16.5 years). The results of paired-samples t-test
showed a significant difference between the mean of cholesterol (from 197.88±21.38 to 184.72±23.34, p<0.001) and
low-density lipoprotein, LDL (from 118.86±22.53 to 108.26±22.48, p=0.008) as a result of lifestyle modification
before and after the study. There was no significant difference between the mean of fasting blood sugar, FBS
(p=0.478), triglyceride, TG (p=0.721) and high-density lipoprotein, HDL (p=0.905) before and after the study
(Table 1). The results of Independent-samples t-test showed no significant difference as a result of gender-based
lifestyle modification between the two sexes in the mean of fasting blood sugar, FBS (p=0.120), total cholesterol,
Cho (p=0.324), triglyceride, TG (p=0.713), high-density lipoprotein, HDL (p=0.540) and low-density lipoprotein,
LDL (p=0.430). However, levels of cholesterol and LDL in boys compared to girls were better improved after the
study (Table 2). Pearson correlation coefficient showed no significant relationship between the mean of FBS
(r=0.069, p=0.634), Cho (r= -0.005, p=0.973), TG (r=0.129, p=0.374), HDL (r=0.053, p=0.713) and LDL (r= -
0.051, p=0.724) in participants as a result of lifestyle modification and age (Table 3).

Table 1. Comparison of the mean of fasting blood sugar, total cholesterol, triglyceride, high-density lipoprotein and
low-density lipoprotein in children before and after lifestyle modification

Variables Before (Mean±SD) After (Mean±SD) Paired-samples t-test
t-statistics df p-value

FBS 89.68±10.05 88.24±8.94 0.715 49 0.478
Cholesterol 197.88±21.38 184.72±23.34 4.298 49 <0.001
TG 103.68±35.01 103.68±35.01 0.359 49 0.721
HDL 52.02±12.42 52.02±12.42 -0.120 49 0.905
LDL 118.86±22.53 108.26±22.48 2.762 49 0.008

Table 2. Comparison the mean of fasting blood sugar, total cholesterol, triglyceride, high density lipoprotein and
low density lipoprotein in children before and after lifestyle modification based on gender

Variables p-value
Paired-samples t-test* Independent-samples t-test**

FBS Male 0.120 0.120
Female 0.565

Cholesterol Male 0.001 0.324
Female 0.024

TG Male 0.524 0.713
Female 1.000

HDL Male 0.719 0.540
Female 0.614

LDL Male 0.033 0.430
Female 0.127

* Comparing within groups (before and after), ** Comparing between male and female
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Table 3. The Relationship between the mean of fasting blood sugar, total cholesterol, triglyceride, high-density
lipoprotein and low-density lipoprotein in children as a result of lifestyle modification with age

Variables Pearson’s Correlation Coefficient Index
r p-value

FBS 0.069 0.634
Cholesterol - 0.005 0.973
TG 0.129 0.374
HDL 0.053 0.713
LDL - 0.051 0.724

4. Discussion
The study was conducted to evaluate the effect of lifestyle modification on serum lipids of children and adolescents
with dyslipidemia. The results showed that lifestyle modification (physical activity and nutritional reform) is
effective in reducing the level of cholesterol and harmful blood lipids, including LDL. The results showed a
significant difference between the mean of cholesterol and low-density lipoprotein (LDL) as a result of lifestyle
modification before and after the study. There was no significant difference between the mean of fasting blood sugar
(FBS), triglyceride (TG), and high-density lipoprotein (HDL), before and after the study. A study by Kelishadi et al.
that examined the impact of lifestyle modification includes avoiding fast foods and high-calorie foods, having
breakfast, and increasing physical activity at home and school on body mass index (BMI) and lipid profiles of obese
children and adolescents. The results of the study showed that lifestyle modification can be effective in reducing the
blood level of LDL and total cholesterol (26). The results of that study are consistent with our study in terms of
reducing LDL and cholesterol as a result of lifestyle modification. But in the study of Kelishadi et al., an increase in
the level of HDL and TG reduction have been reported along with low-density lipoprotein (LDL) and cholesterol
(Cho) reduction , which is not significant in our study. This difference can be justified by considering the sample
size in the two studies, which consisted of 50 participants in this study and 412 in the study of Kelishadi et.al.
Obviously, the greater sample size, the more likelihood of significant changes. Contrary to the past studies in which
long-term educational interventions have been considered essential for reducing the lipid profiles (27, 28), the
present study showed that 6 training sessions can also be effective in reducing the level of lipid profiles. Limitation
of the educational sessions was reported in the study of Kelishadi et al. and only one educational session had been
reported beneficial on lipid profiles of participants (26). Several studies have focused on the role of education on
physical activity (29, 30, 32), nutritional reform (33, 34), sleep and rest (35), and subsequently, lipid profiles, which
are consistent with our study of the importance of education in reducing the lipid profiles through lifestyle
modification.

Based on the study, no significant difference was found as a result of gender-based lifestyle modification between
the two sexes. However, better changes at the level of two components (LDL, Cho) were seen in boys compared to
girls after the study. Since this issue has not been reported in similar studies, we cannot really comment on it, but the
impact of gender on the level of training effectiveness does not appear to be significant. The results showed no
significant relationship between lifestyle modification and the age of participants in the mean of FBS, Cho, TG,
HDL and LDL. Some studies confirm these results (36, 37) and others suggest patient's age at the time of
modification is as an important factor on blood lipid levels (29, 38). However, it is suggested that this issue be
investigated in a higher sample size study in order to obtain results that are more reliable.

5. Conclusions
Since inappropriate lifestyle, including physical inactivity and high calorie intake, is one of the most important
causes of dyslipidemia in children and adolescents, according to the results of the study, lifestyle modification
relying on exercise and physical activity, nutrition and sufficient sleep and rest can be effective as a non-
pharmacological supplement in reducing blood lipids and dyslipidemia. The limitations of the study were the role of
environmental factors such as school and peer group and lack of family cooperation.
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