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ABSTRACT

Aims: Determine health effects of programmed physical activities on blood fats in periph-
eral arterial disease of lower limbs or in examinees on medication therapy and examinees
performing programmed physical activities along with the medication therapy. Methods:
Overall research has been carried out at the Clinic for Vascular Disease CCUS. Before
involvement into the study, examinees had to meet the inclusion criteria. Research was
carried out as randomized controlled trial including 100 patients with arterial disease of
lower limbs, who meet inclusion criteria: control group (CG, n=50) and test group (TG,
n=50). Total level of cholesterol was used for effects assessment of 28 weeks of applied
programmed activity in patients. Results: Values of total cholesterol (tCh) and triglycerides
before and after treatment in patients of CG and TG showed statistically significant change
of its mean values. Significant decrease were marked in tCh and triglycerides levels in TG
compared to CG. Conclusion: Adequate programmed physical activities in patients with
peripheral vascular disease appeared as very successful in treated patients. Results indi-
cate statistically significant decrease of the cholesterol and triglycerides after the treat-
ment. Physical activity used in the treatment made partial regression of arterial diseases
and saved patients for undergoing to surgery. Lower level of total cholesterol represents a
ten year period prevention of initial stage in progress of arterial diseases.
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1. INTRODUCTION

Development of atherosclerosis
and at the same time the periph-
eral arterial disease of lower limbs
is multi gradual process resulting
as a response on various forms of
damages of endothelium (1). Per-
sons with peripheral arterial disease
(PAD) are at increased risk for all-
cause mortality, cardiovascular mor-
tality, and mortality from coronary
artery disease (2). High level of the
total cholesterol can increase further
development of arteriosclerosis (3).
The most of epidemiological stud-
ies discovered that increased overall
cholesterol and low HDL cholesterol
independently, are associated with
increased risk of arterial disease of
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lower limbs (4). Overall research was
carried out at the Clinic for Vascular
Diseases CCUS. Research was con-
ducted between two parallel groups-
Test group and Control group. Aim
of the research was to determine
health effects of programmed physi-
cal activities on blood fats in periph-
eral arterial disease of lower limbs or
in examinees on medication therapy
and examinees who simultaneously
with medication therapy performed
physical activities. Primary aim was
to improve quality of life in patients
with  peripheral arteriosclerosis,
and to compare the change in total
amount of blood lipids before and
after the conducted program. We
hypnotized that physical activity can
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reduce total cholesterol and triglycerides level in patients
with peripheral arteriosclerosis. Intervention has clinical
application character. In patients with peripheral arterial
disease the programmed physical activity is efficient in
improvement of symptoms and increase in exercise ca-
pacity (5-8).

2. MATERIAL AND METHOD

Research was randomized controlled trial — parallel
groups. Optimal sample size was determined using G
power software. To obtain 80% power at P < 0.05 min-
imal predicted number of patients was 52 in calculated.
Overall research was carried out at the Clinical for Vas-
cular Diseases CCUS. Patients had to meet inclusion cri-
teria. For CG — age between 40 and 55; Hospitalization
due to other disease; Complications of existing disease;
Self initiative interruption of therapy. TG — age range
40-55 years; Hospitalization due to other disease; Com-
plications of existing disease; Self-initiative interruption
of the therapy; noncompliance with activities of the pro-
grammed physical activities. Inclusion criteria meet 100
examinees randomly divided into two equal groups: con-
trol (n=50) (mean + SD: age 48.6 + 3.82) and test (n=50)
(mean + SD: 47.56 + 3.62). All patients had prescribed
or prolonged medication therapy(9). The examinees of
TG were given a detailed instruction for daily program of
physical activities. By analyzing the gender structure of
examinees it has been established that the majority of ex-
aminees in both groups were males, 66% in control and
62% in test group, while 34% examinees in the control
group and 38% examinees in the test group were females
(Table 1).

Male Female Test
G 31 (62%) 19 (38%)
Gender CG 33 (66%) 17 (43%) (x2=0.172; p=0.418)
Total 64 (64%) 36 (36%)
G 47.64 +3.74 47.76 + 3.40
95% Cl (45.19 - 47.65) (46.42 - 49.37)
A%e oo 4901 £ 401 49.72 + 351 (F=0.445; p=0.506)
95%Cl (47.38-50.95)  (47.14 - 50.44)
(F=0.044, p=0.835) (F=1.232, p=0.272)
G ce
Initial  28.54 + 2.19 29.00 + 2.13 (F=1.126, p=0.291)
BMI  95%Cl (28.39-29.61)  (27.92-29.16)
Final  27.14 % 2.08 28.86 + 1.77 (F=19.694, p=0.000)
05%Cl (28.36-29.63)  (26.55 - 27.73)

Table 1. Patients characteristics in our invsetigation

Doppler sonography of pedal arteries was used for di-
agnostic procedure and depending from results exam-
inees were included or excluded into the research and
were classified in one of two comparative groups. Except
ultrasound findings, patients gave detailed history of
previous diseases, if any. Lipid panel was made for each
patient (cholesterol and triglycerides). Instruments used
in the research were:

Color Doppler sonography of arteriae tibialis poste-
rior (ATP) — performed on ultrasound device Vivid 5m
high-frequency probe of 12 MHz, linear 4cm. PSV (peak
systolic velocity) is measured on ATP. Physiological val-
ues are calculated when PSV is determined as 30-50
cm/s. As a pathological flow we were taking values lower
of higher than reference values.
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Anamnesis data: smoking status, data on pre-existing
diseases.

Clinical data: Laboratory data

Lipid status was determined by enzymatic photometric
method on biochemical analyzer Hitachi 912, and inter-
preted as increased or decreased — out of reference val-
ue limits (total cholesterol: 3.5-6.5 mmol/], triglycerides:
0.5-2.1 mm/l) — reference values of the Clinical Center
laboratory, Sarajevo University

Programmed Activity Intervention

Programmed activity for TG was consisted of: warm
up from 5 to 10 minutes followed by walking on treadmill
or fitness, aerobic with resistance. Intensity adjustment
of the loading level was in order to cause the claudica-
tion symptoms in period of 3 to 5 minutes. Exercise in-
tensity adjustment was increased until the appearance of
illness claudicating, followed by rest period in standing
or sitting position until recovery. Duration of exercises:
initial training lasted approximately 35 minutes and each
next session approximately 5 minutes longer until maxi-
mum of 50 minutes were reached. Training frequency: 3
sessions per weeks. CG maintained their usual lifestyle.
Ethical Committee publicly approved research according
to procedure of the Clinical Center of the Sarajevo Uni-
versity and under principles proscribed by Declaration
of Helsinki.

Statistical analysis

Data analysis was conducted using statistical software
program SPSS (v22, IBM Corp.). Shapiro —Wilk’s (nor-
mality of data distribution) and Leven's tests for homoge-
neity of variance for all data were calculated. Chi square
(X?- test) model 2x2 test was used for determining the
differences between percentage structure of gender and
smoking habits among and between groups. Changes in
cholesterol and triglycerides were assessed over the ex-
perimental period for subjects of TG and CG using two
factor (group x time) analysis of variance (ANOVA).
Data are presented as mean + SD (standard deviation).
Significance level was set at P < 0.05.

3. RESULTS

The Shapiro — Wilk's test showed that data have nor-
mal distribution, and results of Leven's test reviled that
there is no violation in homogeneity of variance lev-
el. This means that groups were well matched at study
baseline. Analysis of the examinees’ age within gropus
in relation to the gender structure established that there
is no statistically significant difference in age between
male and female within TG (F=0.044, p=0.835) and CG
(F=1.232, p=0.272). Differences in age between males
and females of TG compared to CG were insignificant
as well (F=0.445; p=0.506). Hi square test determined
that there is no statistically significant difference in gen-
der structure of examinees between TG and CG with
male examinees prevail, (x*=0.172; p=0.418). At base-
line patients between groups were similar in BMI value
(F=1.126, p=0.291). After treatment of physical activity
BMI in TG decreased significantly (F=19.694, p=0.000)
compared to CG.
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At baseline, anamnestic data reviled that 56% of ex-
aminees in CG and 54% of examinees in TG consumed
cigarettes which was insignificant difference (x*=0,040;
p=0,500) (Table 2). At the end point of study, all examin-
ees have quit smoking.

Total
CG TG
N Number 22 23 45
o
% 44.0% 46.0% 45.0%
Smoking
y Number 28 27 55
es
% 56.0% 54.0% 55.0%
Number 50 50 100
Total
% 100.0% 100.0% 100.0%

x?=0,040; p=0,500

Table 2. Percentage share of smokers in TG and CG

Findings for blood cholesterol and triglycerides were
obtained at the beginning of research for each examinee
(Table 3). There was no statistically significant difference
in the values of cholesterol and triglycerides between TG
and CG at the beginning of research (F=0.459; p=0.500)
of cholesterol and triglycerides was within reference
values. After intervention average value of cholesterol
in examinees of the CG was 4.67+0.56 mmol/L, and in
examinees of TG 4.18+0.49 mmol/L that was statistical-
ly significant difference between CG and TG (F=21.614;
p=0.000). Analysis of mean values of triglycerides at the
end of research did not determined statistically signifi-
cant difference between CG and TG (F=2.91, p = 0.104).
Mean value of triglycerides in examinees of the CG was
1.31+£0.31 mmol/L, and in examinees of TG 1.21+0.25
mmol/L.

Initial Final
cG 4.68 £ 0.60 4.67 £ 0.56
Chor | 95%Cl_(4.57-491) (4.61 - 4.93)
olesterol 1o 4.61 %057 4.18 +0.49
(mmol/L)
95% Cl (4.51 - 4.83) (4.04 - 4.32)
F=0.459; p=0.500 F=21.614; p=0.000
cG 1.48 £ 0.35 1.31 £0.31
iabvcerides 23%Cl (1:38-158) (1.22-1.4)
rglycendes ;s 1.43 £ 0.33 1.21 £ 0.25
(mmol/L)
95% Cl (1.34 - 1.53) (1.15 - 1.29)

F=0.510; p=0.477 F=2.91;p=0.104

Table 3. Average values of cholesterol and triglycerides in
relation to TG at the beginning and at the end of research

4.DISCUSSION

Planned physical activities as measures rehabilitation
medicine are used in treatment of affected with periph-
eral arterial disease of a lower limbs due to its affects to:
metabolism of cholesterol and triglycerides, inflamma-
tory changes and edema, blood flow through the mus-
cle, development of collaterals, muscle pump and causes
which disturb its work, drainage of lymph liquid. In this
way they contribute to stabilization, change or elimina-
tion of functional deficit caused by arteriosclerotic dis-
ease, so they present an aspect of functional treatment
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of the disease (10, 11). When patient achieve a possibil-
ity of quality walk the intensity of exercise should be in-
tensified by increased walking speed in order to provide
permanent stimulus to retain claudication of pain during
the exercise (training is satisfactory only when symp-
toms appear (12). At the beginning of the study, values
of cholesterol and triglycerides were within the limits
of referenced values. Statistically significant difference
were established at the end of study by analyzing mean
values of cholesterol in both CG and TG. Statistically sig-
nificant change of the mean value of the cholesterol was
established by analyzing cholesterol and triglycerides
values before and after the treatment in examinees of
the CG and TG. Average value of the cholesterol has de-
creased significantly in both tested groups. This result
could be due to fact that all patients quit smoking. It is
common known fact that lowering smoking habit or stop
consuming cigarettes can decrease total cholesterol and
triglycerides levels. Claudication symptoms appear ear-
ly among smokers and after quit smoking become equal
like in non-smokers (13, 14) . Smoking of cigarettes de-
pending from dosage level represent greater risk factor
for peripheral arterial disease then for coroner disease.
By increasing of the level and intensity of physical ex-
ercise the appearance of cardiac symptoms as well as
stenocardia, arrhythmia, heavy breathing can appear
(15, 16) . After completed program of intensified train-
ing any type of regular exercising should be continued.
Great number of patients with symptomatic peripheral
arterial disease present atypical symptoms (17). Func-
tional diseases of peripheral arteries are conditions
where the peripheral arterial circulation is disturbed and
not caused by primary pathological-anatomical changes
of the arterial wall but by disturbances of vascular tonus
and flow in a vasospasm. This group includes Raynaud’s
phenomenon, acrocianosis and livedo reticularis. Ath-
erosclerosis is focally manifested as spatially the same
in the time. Typically, atherosclerosis in people is being
developed during the period of several years, usually in
several decades. Enlarging of atherosclerotic plaques is
probably not going on by linear progression but discon-
tinuously, with period of relative stagnancy interrupted
by period of quick evolution. After usually prolonged
“quite” period, arteriosclerosis may become clinically
manifested (18). Even within the given vascular bed the
atherosclerosis shows tendency of focal localization, typ-
ically in predisposed regions. These are mostly position
of arterial bifurcation, regions of disturbed blood flow.
Mechanisms which condition the interruption of conti-
nuity in anatomic distribution of atherosclerosis remain
unexplained so far. (19,20). Risk factors of peripheral ar-
terial disease are similar to those important in etiology
of coronary arterial disease: smoking, dyslipidemia, di-
abetes mellitus and hypertension. However, for certain
peripheral arterial positions the proofs connecting these
factors with development of disease are limited. In ad-
dition, specific risk factors may be more significant for
development of disease on certain areas (21,22) . The
most of epidemiological studies have discovered that
increased overall cholesterol and low HDL cholester-
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ol independently are connected with increased risk for
arterial disease of lower extremities. Improvements in
claudication following exercise rehabilitation in patients
are dependent on improvements in peripheral circu-
lation and walking economy (23). Improving exercise
tolerance through supervised exercise training is an im-
portant part of the medical treatment of peripheral arte-
rial disease and intermittent claudication (23).

5. CONCLUSION

At the beginning of research the values of cholesterol
and triglycerides are within reference values. Statistically
significant difference between the control and test group
was established by analyzing of average values of cho-
lesterol at the end of research. Statistically significant
change of the average value of the cholesterol was estab-
lished by analyzing of the cholesterol and triglycerides
values before and after the treatment in examinees of
the control and test group. Average value of the choles-
terol has decreased significantly in both tested groups.
Adequate physical treatment of patients with peripheral
vascular disease in our patient proved as very success-
ful. Results indicate statistically significant changes of
average values of cholesterol and triglycerides after the
treatment of patients. There are obvious limitations of
physical therapy such as diseases of muscle and joints,
neurological diseases. Cardiac and/or pulmonary diseas-
es may present limitation and decrease the capacity in
achievement of adequate level of training required for
maintenance of positive results. Concerning the practi-
cal aspects, such as difficulties in attendance in the ses-
sion or negligence of continuous training, the actual re-
sults in clinical practice often are not so good as in those
in studies. Individuals with peripheral arterial disease
should accept exercising as a way of treatment.
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