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Introduction
Cardiovascular diseases  (CVD) account 
for the highest mortality in the world, and 
will likely become the first mortality cause 
by the year 2020.[1] In Iran, CVDs are the 
main mortality factor among adults and 
account for approximately 46% of overall 
deaths.[2] One of the risk factors for CVD is 
dyslipidemia.[3] Prevalence of dyslipidemia 
risk factors including high cholesterol, 
high triglycerides  (TG), increased low 
density lipoproteins  (LDL), and decreased 
high density lipoprotein  (HDL) have 
been reported to be 40.4, 1.4, 64.51, and 
78.1% among CVD patients, hospitalized 
in coronary care units, respectively.[4] In 
a recently published meta‑analysis on 
the prevalence of dyslipidemia in Iran, 
prevalence of high cholesterol, high TG, 
increased LDL, and decreased HDL 
was reported to be 41.6, 46, 35.5, and 
43.9%, respectively.[5] In Isfahan, Iran, 
prevalence of high TG and decreased HDL 
in women and men aged 35–65  years 
were 49 and 38%, and 57 and 33%, 
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Abstract
Background: Increased level of blood lipids is one of the risk factors for cardiovascular diseases. 
Considerable research has done to assess the effects of physical exercises on lipid profile, of which 
aerobic exercises are the main part of evidence. However, in recent years, resistance exercise has 
been less investigated. Thus, the present study investigates the effect of resistance exercise on lipid 
profile in coronary artery disease patients. Materials and Methods: This study was a randomized 
clinical trial. Forty eligible participants were selected through selective sampling and were assigned 
randomly to either intervention or control groups  (20 participants in each group). Fasting blood 
sample was taken for measurement of lipid profile before, after, and after 4  weeks of the end of 
intervention. The intervention period lasted 8  weeks and included two exercise sessions of 45–
60  minutes per week. Resistance exercise was performed by use of light weights in the range of 
motion of the elbow, shoulder, and knee joints. The number of repetitions was initially 10 and was 
gradually increased to 15. Then, the weight was increased by 3–5% and the number of sets too. 
Data were analyzed on significant level of P  <  0.05. Results: In both the groups, the mean and 
mean changes of lipid profile, before, after. and 4 weeks after the end of the intervention were not 
significantly different  (P < 0.05). Conclusions: The 8‑week of resistance exercise did not lead to a 
significant decrease in the mean lipid profile.
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respectively.[6] Evidences show that most 
of CVDs can be prevented by a healthy 
lifestyle and modification of the relevant 
known risk factors. Along with medicational 
treatments, nonmedicational methods are of 
significant importance to control and treat 
dyslipidemia, and consequently, reduction 
of CVDs.[7] Therefore, modification of 
lifestyle and its associated interventions are 
as effective as taking medication and acts 
as the main axis for prevention of CVDs, 
especially in those with dyslipidemia. It can 
also delay the progression of the disease 
in CVD patients.[8] Among different types 
of physical exercises, resistance exercises 
are at the heart of cardiology association’s 
attention.[9] This is a type of exercise in 
which all movements are conducted versus 
a forced load or imposed pressure.[10] In 
other words, it is an exercise in which 
static or dynamic contraction is resisted 
by an external force, imposed either 
manually or mechanically.[11] Although 
resistance exercise has been suggested 
as a component of lifestyle modification 
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program and a nonmedicational treatment among coronary 
artery disease  (CAD) patients with dyslipidemia, they 
have been scarcely welcomed by this group of patients 
and these exercises are not conducted for them. On the 
other hand, although exercises are counted as a part of 
nursing interventions,[12] nurses pay no attention and these 
exercises are not enforced by nurses. Nurses just act in 
medical treatment of CVD patients and rarely take part in 
rehabilitation. Based on the researcher’s experience, CVD 
patients are not followed up concerning physical activity 
and exercises regularly and are ignored after discharge. 
On the other hand, research reports controversial findings 
concerning the effect of resistance exercise on patients’ 
lipid profiles. In a study, resistance exercises were reported 
to be significantly effective on patients’ cholesterol and TG 
reduction whereas LDL and HDL levels were steady.[13] In 
other studies, there was no significant effect of resistance 
exercise on patients’ blood lipids.[14,15] The present study 
aimed at investigating the effect of resistance exercise on 
lipid profile of coronary artery disease patients.

Materials and Methods
It is a randomized clinical trial conducted in Isfahan 
Cardiovascular Research Center at 2014. Inclusion criteria 
for the patients referring to cardiac rehabilitation unit were 
an angiography result proving the involvement of coronary 
arteries, 2  months after myocardial infarction, 10  days 
after angioplasty of coronary arteries, and 3  months 
after open‑heart surgery. The patients were selected 
and entered in the study after order of a cardiologist. 
Smoking cigarettes, playing elite sports, taking part in a 
sport program 3  months prior to the study, and limitation 
in physical activity were among the exclusion criteria. 
Absence in 3 sequential sessions of rehabilitation program 
and occurrence of critical health conditions were also 
exclusion criteria. Forty‑three qualified patients were 
recruited through convenient sampling. After explanation 
of the research stages, an informed written consent 
was obtained from the participants. Sampling size was 
calculated by confidence interval of 95%, power of 80% 
and d  =  0.9 s as 40 subjects  (control  =  20, study  =  22, 
which decreased to 20 by exclusion of 2 subjects); the 
participants were randomly assigned to the study and 
control groups by random numbers table. The study was 
conducted for 8  weeks. In the study group, intervention 
was conducted as 45–60 min sessions in the morning (8–12 
AM) twice a week and were held in the rehabilitation 
unit of Isfahan cardiovascular research center. First, 
data regarding demographic questionnaire, consumed 
medications, and history of performing physical exercises 
were recorded. Blood sample lipid profile measurements 
were administrated a day before the exercises and a day 
after as well as 4 weeks after the end of the intervention. 
Participants’ weight and height were measured and recorded 
by a standard tape meter with no shoes and a calibrated 

scale with light cloths, respectively, before the intervention. 
In the study group, first, routine exercises of the research 
center, and then, resistance exercises were conducted. In 
the first session, to determine the target load, weight with 
12–15 repetitions in associated range of motion  (ROM) 
was considered.[16,17] In all sessions, there were warm up, 
resistance exercise training, and cool down.

Warm up and cool down steps contained stretching 
exercises for 5–10 minutes. The resistance exercise training 
contained aerobic exercises  (routine exercise in addition 
to resistance exercises conducted for 20–25  minutes). 
Resistance exercise was conducted by use of light weights 
and in the ROM of elbow, shoulder, and knee joints. 
Repetition number in ROM was initially considered as 
10 which was gradually increased to 15. After the end of 
each set of exercises with 15 repetitions, the weight was 
increased by 3–5% and the number of sets was enhanced. 
In the 2nd  session, the participants held their target weight 
in hand and conducted one set of side lateral, front and 
overhead raise, overhead triceps extension, alternating 
biceps curls, shoulder press, and squad with weight with 
10 repetitions. In the 3rd  to the 7th  sessions, a set of the 
abovementioned exercises with 11–15 repetitions were 
conducted. In the 8th  session, both the number of sets 
and weight were increased by 3–5% so that 2 sets of 
the abovementioned exercises were conducted with 10 
repetitions and a rest time of 1  minute between the sets. 
In the 9th  to 12th  sessions, two sets of the abovementioned 
resistance exercises with repetition of 11 and 15  times in 
each session respectively and a 1‑min rest between the sets 
were conducted. In the 14th session, the number of sets and 
weight were increased, and in the 15th  and 16th  session, 3 
sets with repetition of 11 and 12  times were conducted, 
respectively. The participants were educated about the 
correct method of exercises and prevention of valsalva 
maneuver. To prevent valsalva maneuver, the weight was 
lifted within 2 s during exhalation and was put down 
within 4 s during inhalation.[16] In case of acute chest 
pain, dizziness, or respiratory distress, the patients were 
prohibited from continuation of the exercise in that session, 
and in the next session, were instructed to do the exercise 
with a lighter weight and lower number of repetitions 
if possible.[18] Control group underwent just the routine 
program of the cardiovascular research center rehabilitation 
unit, which was aerobic exercises. The routine included 
running on treadmill with an average speed of 4 km/h and 
stationary cycling for 15  min. Data were analyzed by the 
Statsistical Package for the Social Sciences, version 18. To 
conduct intragroup comparison of lipid profile (cholesterol, 
TG, LDL, and HDL), repeated measures analysis of 
variance, and for intergroup comparison, independent 
t‑test were performed before intervention, after 8 weeks of 
intervention, and 4 weeks after the end of intervention. To 
compare the groups concerning demographic quantitative 
variables means, independent t‑test, and for qualitative 
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variables, Chi‑square and Mann–Whitney tests were 
performed. Significance level was considered P < 0.05 for 
all tests.

Ethical considerations

After explanation of the research stages, an informed 
written consent was obtained from the participants. This 
study was derived from a research project (no 322058) and 
was approved by the Research Ethics Committee of Isfahan 
University of Medical Sciences. Also, it was registered in 
Iranian Clinical trial site (IRCT2014121012551N2).

Results
Forty participants out of the 43 completed the study. 
Approximately 65% of the participants were males in 
each group. The highest education levels were high school 
diploma  (25%) and middle school  (25%) in the study 
group, and in control group, it was primary school  (25%) 
and high school diploma  (25%), respectively. In Table  1, 
demographic characteristics of both the groups have 
been presented showing no significant difference. Table  2 
represents the mean lipid profiles in the study and control 
groups in three time points, and Table  3 shows the 
comparison between two groups in each mentioned time 
point. Mean changes of lipid profiles between the groups 
are presented in Table  4. Mean of lipid profiles and mean 
change of lipid profiles showed no significant difference. 
The changes in each group were not statistically significant.

Discussion
The response of lipid profile to aerobic exercise has been 
investigated thoroughly in several studies. Meanwhile, 
resistance exercises training has not been well studied 

yet.[19] In the present study, although resistance exercises 
reduced TG, cholesterol, and LDL, the reduction was not 
significant. Changes in the mean lipid profile in resistance 
exercise group were similar to those of the control group 
who underwent routine exercise of rehabilitation unit 
(aerobic exercises), and there was no significant difference 
between the groups. Loimaala et al. in a study on the effect 
of long‑term endurance and aerobic exercise on metabolic 
control and atrial elasticity of type  2 diabetic patients 
using a similar method as the present study, concluded 
that endurance exercise had a similar effect as aerobic 
exercise on lipid profile and there was no significant 
difference between the groups,[20] which is in line with 
the preset study, possibly due to similar methods of the 
studies as participants’ medication were fixed during both 
the studies and there was no change. Resistance exercises 
were the same and increased gradually in both the studies. 
Elliott et al., in a study on the effect of resistance training 
and detraining on muscle strength and blood lipid profile 
in menopausal women, reported no significant effect of 
resistance training on participants’ lipid profiles.[21] In a 
review of other studies with a higher number of participants 
and with a longer length, compared to the present study, 
the changes occurring due to resistance exercise have been 
reported to be similar to aerobic exercise. For instance, 
in the study by Berent et  al.  (2011) with a larger sample 
size  (n = 292 vs. n = 40) and a longer duration  (13 weeks 
vs. 8  weeks), although there was a significant decrease 
in blood lipid profile in resistance exercise group, the 
reduction was not significant compared to aerobic exercise 
group.[22] The study reported a similar effect of these two 
types of exercises.

Zotou et al. (2010) studied the effect of resistance exercises 
on women’s TG profile and concluded that such exercises 
had a significant effect in the reduction of TG.[23] The 
difference in participants’ age, sex, and physical fitness 
can lead to controversial results. In the present study, 
the participants were CAD men and women with a high 
mean age among whom the disease was accompanied with 
impaired lipid profile. Meanwhile, in a study by Zotou, 
only women with a mean age less than 32 ± 5 years were 

Table 1: Comparison of demographic characteristics in 
two groups of intervention and control

Variable Group (mean (SD)) Statistical 
tests (t)

P
Intervention Control

Age 61.5(8.05) 61.8(8.49) 0.24 0.805
BMI (kg/m2) 27.33(3.97) 26.49(4.18) 0.65 0.516
BMI: Body mass index; SD: Standard deviation

Table 2: Comparison mean profile lipid in each of intervention and control groups through repeated measurement 
analysis of variance

Variable Group (mean (SD)) Statistical tests

1 day before intervention 1 day after intervention 4 weeks after the end of the 
intervention

Intervention Control Intervention Control Intervention Control Intervention Control
F P F P

TG 161.70(62.13) 166.60(78.33) 155.35(61.52) 163.20(77.01) 154.15(42.30) 158.55(72.32) 0.029 0.770 0.059 0.577
Cholesterol 146.50(25.02) 149.80(41.18) 140.75(24.70) 145.05(42.05) 140.25(39.37) 150.4(28.41) 0.147 0.240 0.046 0.656
HDL 44.10(9.38) 44.00(11.30) 40.85(9.50) 40.65(9.79) 40.95(7.78) 41.25(9.16) 0.457 0.241 0.132 0.280
LDL 90.40(19.98) 91.95(37.92) 89.75(28.39) 97.95(31.59) 87.05(38.77) 98.50(28.13) 0.012 0.898 0.042 0.679
TG: Triglycerides; HDL: High density lipoprotein; LDL: Low density lipoproteins; SD: Standard deviation
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included the study who might have had different physical 
conditions which might be associated with controversial 
results of two studies. Research shows that resistance 
and endurance exercises affect lipid profile more among 
those who have higher basic levels of TG, cholesterol, 
LDL, and lower HDL.[24] As the participants in the 
present study had almost normal lipid profiles, the effect 
of resistance exercise was so high that it went beyond the 
reduction, occurring in aerobic exercise group and leading 
to a significant difference between the groups. The effect 
of physical exercises and sport on lipid profile is mostly 
imposed to the peripheral tissues and the liver and allow 
the existing mechanisms to increase the effect of Lecithin 
coulin acil transferase enzyme through sport activities. 
This enzyme is responsible for transferring cholesterol 
ester from HDL to other lipoproteins. Occurrence of these 
changes are associated with other factors including changes 
of plasma hormones and lipoprotein lipase,[25] and maybe 
these effective factors might have played a role in obtaining 
such findings.

Conclusion
Results showed that resistance exercise for 8 weeks led to 
a reduction in the lipid profile of CAD patients. Although 
this reduction was not significant, the same reduction 
occurred in aerobic exercise group, however, the difference 
was not significant. As this is the first study investigating 
the effect of resistance exercise on the lipid profile of CAD 
patients, further long‑term clinical trials, and consequently, 
with more severity are suggested.
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