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Symposium organized by the Health and Envi-
ronmental Studies Department titled “Water as 
General Health Issue – Water for Present and Fu-
ture” provided knowledge and information about 
all aspects of water (drinkable and recreational) 
and types of water contamination, water resources 
conservation strategy on local and global level and 
relevant legal regulations. This effectively achieved 
the goal of the Symposium. 

After Prof. Dijana Avdić, PhD, Dean of the School 
opened the Symposium and briefly discussed 
the World Water Day, keynote speakers and top-
ics they covered included Prof. Fatima Jusupović, 
PhD - Importance of Water for Health and Fea-
tures of Chemical Contamination; Prof. Suad 
Habeš, PhD – Microorganisms as Sanitation Indi-
cators of Water Quality; Prof. Zarema Obradović, 
PhD – New Developments in Water Epidemiol-
ogy; Arzija Pašalić, MSc – Use and Importance of 
HACCP System in Water Supply; Dario Brdarić, 
sanitary engineer – Features of Recreation Waters; 
Doc. Mehmed Cero, PhD  - Water Management in 
the Region and Relevant Legislation.

Participants included representatives of public 
health agencies, hygiene and epidemiology ser-
vices with community health care centers, inspec-
tions, educational institutions, utility companies, 
students, and representatives of the Federation of 
BiH Chamber of Sanitary Engineers. Sophomore, 
junior, and senior students of the Health and En-
vironmental Studies Department also actively par-
ticipated in the Symposium as they presented their 
very successful poster presentations and health 
education recommendations in the water sector.

After the formal part of the Symposium ended, 
participants were asked to fill out evaluation forms 
which were used to evaluate individual keynote 
speakers and organization of and the Symposiums 
in general. Average marks ranged 4.6 to 4.95 which 
is highly commendable.

Water as General Health Issue – 
Water for Present and Future

Report from the International Symposium held on March 22, 2012.

Dijana Avdić

Faculty of Health Studies, University of Sarajevo, Str. Bolnička 25, 71000 Sarajevo, Bosnia and Herzegovina.

Editorial
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In the evaluation form’s Recommendations, Re-
marks, and Commendations field participants 
in general “highly commended organization 
and the Symposium itself,” and indicated that it 
was “extremely informative and helpful in rising 
of awareness of water as one of the most impor-
tant elements to ensure life on our planet.” 

The Sarajevo Faculty of health studies together 
with its Lifelong Learning Team will continue to 
pursue its lifelong learning goals and we wish to 
use this opportunity to invite you to work with 
us to that end.
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Abstract
Introduction: antioxidants, free radicals and oxidative stress have been studied extensively for quite some 
time but their role in diseases and their prevention has not been clearly determined. Because commercial 
antioxidants do not need to pass clinical tests in order to be sold over the counter we have decided to test the 
antioxidant potential of different commercial preparations with the antioxidative properties. 
Methods: pH, rH and oxidant-reduction potential of different preparations in aqueous solution was measured. 
Afterwards antioxidant potential using FormPlus® after adding the preparation to human blood as a more 
complex environment with different homeostasis mechanisms was determined. 
Results: all the results showed expected change compared to the control but the results in aqueous solution 
did not match the results obtained from the human blood, as was expected. 
Conclusion: from the experiments it can be concluded that while the preparations did show antioxidant 
activity, it is very difficult and even wrong to predict the antioxidant potential of an antioxidant preparation 
added to human blood, let alone in a living organism, based just on the results obtained in aqueous solution. 
Further possibilities for research include more extensive studies of antioxidant preparations in more complex 
environment and last but not least in test organisms or in human trials.� © 2012 All rights reserved

Keywords: antioxidants, oxidative stress, reactive oxygen species, food supplements

Antioxidant potential of selected 
supplements in vitro and the problem of its 

extrapolation for in vivo
Julija Ogrin Papić1, Borut Poljšak2*

1 Faculty of Medicine, University of Ljubljana, Vrazov trg 2, 1104 Ljubljana, Slovenija. 2 Laboratory of Oxidative Stress Research, 
Faculty of Health Studies, University of Ljubljana, Zdravstvena pot 5, 1000 Ljubljana, Slovenia

Introduction
Oxidative stress in a physiological setting can be 
defined as an excessive bioavailability of reactive 
oxygen species (ROS), which is the net result of 
an imbalance between production and destruction 
of ROS (with the latter being influenced by anti-
oxidant defenses) (1). Oxidative stress is the direct 
consequence of an increased generation of free rad-
icals and/or reduced physiological activity of anti-
oxidant defenses against free radicals. The direct 
consequence of oxidative stress is damage to vari-
ous intracellular constituents. In recent years oxi-
dative stress has been implicated in a wide variety 
of degenerative processes, diseases and syndromes, 
including the following: mutagenesis, cell trans-

formation and cancer; atherosclerosis, arterioscle-
rosis, heart attacks, strokes and ischaemia/reperfu-
sion injury; chronic inflammatory diseases, such 
as rheumatoid arthritis, lupus erythematosus and 
psoriatic arthritis; acute inflammatory problems, 
such as wound healing; photo-oxidative stresses to 
the eye, such as cataract; central-nervous-system 
disorders, such as certain forms of familial amyo-
trophic lateral sclerosis, certain glutathione per-
oxidase-linked adolescent seizures, Parkinson's 
disease and Alzheimer's dementia; and a wide va-
riety of age-related disorders, perhaps even includ-
ing factors underlying the aging process itself (2).
In order to understand oxidative stress, a brief in-
troduction to the free radical formation and anti-
oxidative defense will be presented. By definition, 
free radical is any chemical species which contains 
one or more unpaired electrons and can exist on 
its own (1). Eventhough that the reactions which 
free radicals are formed in seem simple in-vitro, 
the situation in vivo is much more complicated. In 

* Corresponding author: Borut Poljšak, Laboratory of Oxidative 
Stress Research, University of Ljubljana, Faculty of Health 
Studies, Zdravstvena pot 5, 1000 Ljubljana, Slovenia
Tel: +386 (0)1 300 11 11; Fax: +386 (0)1 300 11 19
e-mail: borut.poljsak@zf.uni-lj.si
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a living organism many chemical reactions hap-
pen at the same time, they intertwine and influ-
ence eachother, so grasping and researching the 
importance of free radicals in-vivo is quite diffi-
cult (3). It is not only obvious that free radicals are 
formed in vivo and that we cannot completely stop 
their formation but also that their chemichal fea-
tures make them very reactive and unselective for 
the reactions they get involved in. Because radi-
cals form in the presence of oxygen in aerobes we 
could generalize that when it comes to free radical 
chemistry oxygen is a harmful substance (4). Be-
cause of this fact humans and other aerobes have 
antioxidant mechanisms which help us minimise 
those effects. To protect against damage by ROS, all 
biological systems have evolved complex antioxi-
dant systems composed of low molecular-weight 
compounds (such as glutathione and vitamin E) 
and enzymes, such as catalase, superoxide dis-
mutase and glutathione peroxidase. Antioxidant 
is any substance which in concentrations smaller 
than that of a substrate slows down or prevents 
the oxidation of this substrate (1). Antioxidants 
can be endogenous or exogenous but in princi-
ple there is complex and cumulative effect when 
it comes to antioxidant protection and balance.
Since endogenous antioxidant mechanisms can-
not be deliberately increased researchers are fo-
cusing on the methods to increase the intake of 
exogenous antioxidants. Exogenous antioxidants, 
which are included in dietary supplements, also 
known as a food or nutritional supplements, are 
preparations intended to provide nutrients such 
as vitamins, minerals, fiber, fatty acids or amino 
acids that are either missing or not consumed in 
sufficient quantity in a person's diet. The idea that 
antioxidant supplements, such as Vitamin C, Vi-
tamin E, lipoic acid and N-acetylcysteine, might 
extend human life stems from the free radical 
theory of aging (5, 6). Antioxidants are necessary 
for organisms living with a high 3O2 concentration 
becaue they lessen the intensity and frequency 
of oxidative stress. Diet-derived antioxidants 
might be important agents in disease risk reduc-
tion, and might be beneficial for human health.
When the balance between available antioxidants 
and the free radicals is ruined the organism comes 
in to a state of oxidative stress (1, 7). This might 
happen because of many reasons and might not 

even be noticed in the short term. Noticable prob-
lems in the organism arise when this state lasts 
for a while. Although the solution for oxidative 
stress seems obvious-just fix the ratio between the 
radicals formed and the antioxidants available-
different studies have gained different results. Ob-
servational epidemiological studies provide the 
basis for relating the intake of vitamin E rich food 
to decreased incidence of risk of mortality due to 
cardiovascular diseases (8). However, the results 
from large-scale intervention studies on antioxi-
dant supplements are inconclusive, reporting ad-
verse, as well as beneficial, or no effects at all (9-
20); e.g. daily supplementation with α-tocopherol 
(21, 22). Human intervention studies in which 
smoking male volunteers were exposed during 
5-8 years to daily supplementation with vitamin 
E did not reveal any effect on the overall mortal-
ity of male smokers, but did show increased mor-
tality resulting from hemorrhagic stroke (1, 23).
On the other hand, impoverishment of the soil 
(resulting from the abnormal exploitation of the 
soil itself, acidic rains, increasing desertification, 
pollution, etc.), the often uncontrolled use of pes-
ticides, the processes of refinement of vegetables, 
and the processes of transformation, storage and 
even the cooking of foods, can affect the antioxi-
dant content of fruits and vegetables (24, 25). Be-
sides, in most countries of the world the consump-
tion of fruit and vegetables is below the minimal 
level of 400 g per day advised by WHO and FAO 
(26). The addition of different food supplements 
to the diet seems to be, besides consumption of 
fruit and vegetables for different reasons and espe-
cially in different clinical conditions, a need as well. 
Therefore, as a precaution, many nutritionists to-
day suggest the indiscriminate use of antioxidants. 
However, the use of antioxidant supplements 
should be limited only to documented cases of ox-
idative stress and supplements should be safe and 
with proven health effects (27-29). The problem 
is that vitamin supplements do not have to pass 
all the tests that medicines do. While medicines 
need in vitro and in vivo studies, pre-clinical and 
many phases of clinical tests before they are ap-
proved for the use on people, vitamin supplements' 
activity and safety is not as vigorously tested so 
their effects and side-effects are easily questioned.
Today consumers can find many products freely 
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accessible on the market claimed to posess anti-
oxidative properties. The growing market of sup-
plements and a less restrictive regulatory environ-
ment creates the potential for selling supplements 
with no in vivo tests done about their effectiveness 
and health effect. In the USA surveys show that 
more than half of the U.S. adult population uses 
food supplements. In 1996 alone, consumers spent 
more than $6.5 billion on dietary supplements. 
FDA or other similar institutions do not authorize 
or test dietary supplements since they are not in-
tended to diagnose, cure, mitigate, treat, or prevent 
diseases. The manufacturer must just prove that 
new ingredient can reasonably be expected to be 
safe. In Slovenia ''Pravilnik o prehranskih dopol-
nilih'' defines food supplements as foods which are 
used to complement normal and diverse diet. The 
doses of substances in them must be expressed in 
percent of recommended daily allowance (%RDA). 
''Pravilnik o razvrstitvi vitaminskih in mineralnih 
izdelkov za peroralno uporabo, ki so v farmacev-
tskih oblikah, med zdravila - (Ur.l. RS, št. 83/2003; 
Ur.l. RS, št. 86/2008).'' classifies certain food sup-
plements as medicines. Those are substances which 
exceed the RDA or substances that are publicised 
as medicines (either for treatment or the preven-
tion of the diseases). Besides these rules other con-
ditions in terms of valid research are not included.
Although the measurements and analyses of 
the food supplements in Slovenia have not been 
made there was a study conducted about the use 
of vitamin and mineral supplements in the Slo-
vene population. The study of Poljšak et al., (30) 
showed that most of the people asked eat at least 
one meal of fruit or vegetables a day and that 
72% of people think that adding the supplements 
is not necessary if one eats vegetables and fruit 
regularly. In contrast to this two thirds of people 
in the survey stated that they do use food supple-
ments, half of them only in extreme cases (e.g. 
disease). Most commonly used supplements were 
A+C+E and multivitamins (30). More than half 
of them buy the products in the pharmacy. The 
most common reason for using the supplements 
is boosting the immune system. Number one 
source of information about the products is the 
media. A similar study, with similar outcome was 
performed also among Sarajevo inhabitants (31).
Considering the formation of free radicals, the 

importance of antioxidant mechanisms, oxidative 
stress and the lack of testing of antioxidant supple-
ments we have decided to research the effective-
ness of the 4 synthetic and 2 natural products with 
antioxidant properties. First oxidation-reduction 
potential of all substances was measured to esti-
mate the antioxidant »properties« of selected prod-
ucts in vitro in water solution by measuring pH 
and oxidation-reduction potential (ORP) of a sub-
stance. Then substances were injected in human 
blood, which is a far more complex environment. 
We expected that the added supplements will low-
er the concentration of free radicals in the blood 
and that the antioxidant potential will be higher 
compared to antioxidative potential measured as 
ORP in water solution and we proposed that all 
tested products will have a higher antioxidative 
potential in the samples compared to the control.

Methods

Preparation of solutions
The supplements we used were supplements con-
taining vitamins A+C+E and selenium, only vita-
min C, multivitamin supplement, Active H, coffee, 
green tea, water soluble Q10. All are available over 
the counter in pharmacies. The dillutions were 
prepared as follows:

Preparation of Active H, vitamin C, selen+ ACE, 
multivitamine supplement and Q10
We dissolved one tablette of either one of the 
supplements in 250 ml of distilled water. In 
this solution we measured pH and ORP. After-
wards we took away 5 ml and put it in a sepa-
rate erlenmaier flask and added distilled wa-
ter to 100 ml then we pipetted 10 µl from this 
mixture and added it to 0.2 ml of human blood. 

Espresso coffee, green tea
250 ml of coffee or tea was made. We took away 
5 ml and put it in a separate erlenmaier flask and 
added distilled water to 100 ml. Then we pipet-
ted 10 µl from this mixture and added it to 0.2 ml 
of human blood. It is important to prepare each 
sample with blood right prior to measuring the 
potential, since different time of the interaction 
of supplement with blood might change the result 
due to the oxidation and coagulation of the blood. 
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We took 5 ml venous blood from a volunteer, and 
we put it in a test tube without any anticoagulants. 

Measurement of ORP, pH and 
determination of rH
We measured the oxidation-reduction potential 
(ORP) and pH with the method precisely described 
in the article (32). These measurements were ob-
tained in water solutions, not blood samples. Brief-
ly, for the measurement of oxidation-reduction 
potential (ORP) and pH levels the simultaneous 
use of three instruments was performed: namely 
Inolab WTW pH meter, HACH Sension pH meter, 
HACH Sension ORP meter and Greisinger elec-
tronic ORP meter. All measurements were per-
formed in 250 ml cup, previously mixed, at room 
temperature 250C. The final measured levels of pH 
and ORP were read in mV. The criterion for the 
reaction capability of a compound are oxidization/
reduction potentials in mV. Reduction potential 
(also known as redox potential, oxidation/reduc-
tion potential or ORP) is the tendency of a chemi-
cal species to acquire electrons and thereby be 
reduced. Each species has its own intrinsic reduc-
tion potential; the more positive the potential, the 
greater the species' affinity for electrons and ten-
dency to be reduced. pH of the solution is the cri-
terion of concentration of free positive hydrogen 
ions in the solution.  The use of rH gives a hydro-
gen proton-unbiased look at the absolute reducing 
potential of a compound, eliminating the effect of 
pH in the ORP measurement. It is a true indication 
of a compounds reduction potential capacity. The 
shifts in rH can be used to quantify the reducing 
ability and energy reserves of the compound. The 
rH level is the criterion for the state of reduction 
or oxidation in which is the compound, it is also 
the indicator of the probability that the compound 
will react with the free radical. The direct use of 
pH and reduction potential measurements (ORP) 
gives an indication of the probability of a com-
pound to act as an antioxidant (33, 34). pH is the 
logarithm (base ten) of the molar concentration of 
hydrogen ions in a solution and it tells us whether 
the solution is acidic or basic. Redox potential 
depends also on the pH of the solution. ORP and 
pH can be used to calculate rH which uses both 
variables together to predict the likelyhood of the 
substance reacting with the free radical therefore 

acting as an antioxidant. Lower rH means that the 
substance is rich in hydrogen, while high values 
mean it contains more oxygen. rH of biological liq-
uids should contain more hydrogen than oxygen 
quantitatively put rH should be below 28 (33, 34). 

Nernst equation and rH
Because of the interaction of protons at the chang-
es of pH oxidation-reduction potential may be bi-
ased by the pH and vice versa. For this reason the 
variation of Nernst equation (Equation [1]) was 
used, which is an effective way for measuring the 
reductive potential of a compound, which is given 
by the level of rH. This is the logarithmic value and 
is the criterion for absolute reductive potential. 

[1]

Eh in the equation is the measured reductive po-
tential (mV), F is the Faraday constant (the charge 
per a mole of electrons), equal to 9.6485309•104 
C mol-1, R is the universal gas constant, equal 
to 8.314510 J•K-1•mol-1 and T is the tempera-
ture in Kelvin. (Kelvin = 273.15 °C). The value 
1.23 in the equation is the potential of oxygen 
at one atmosphere (101.235 kPa) 1.23 V high-
er than in the compound at the same pH. The 
level of rH is explicitly defined as the negative 
logarithm of oxygen pressure, Po (equation [2]).

		  rH = logP0	�  [2]

rH is the “absolute indicator of the reductive po-
tential” of a substance (33-35). It shows then con-
centration of active hydrogen ions, rH can be de-
termined indirectly with the determination of ORP 
and pH. The formula for its reckon was already dis-
covered in 1923 by Clark (35) (remodelled Nern-
sto’s equation), but only in later years it is gaining 
full value at studying processes in living beings. 
Basically it is a complicated logarithmic formula, 
but in practice (for measurements at 25 degrees 
Celsius) a simplified formula is used (equation [3]):

[3]
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Determination of total antioxidant capacity and the 
amount of free radiclas in human blood
The apparatus used for measuring the total anti-
oxidant capacity and the amount of free radicals 
is called FORMplus® version 1.0. manufactured by 
Callegari. The two tests used for determination of 
oxidative stress in human blood were FORD (free 
oxygen radicals defence) and FORT (free oxygen 
radicals testing). The principle of FORD test is the 
use of free radicals which are formed from the re-
agents before adding of the blood sample and the 
change of the absorbance of light passing through 
the sample. This absorbance is proportional to the 
concentration of antioxidants in the added blood 
sample. In the presence of an acid buffer (pH=5.2) 
and an oxidant (FeCl3) the chromogen (amine de-
rivative) forms a stable coloured compound (cat-
ion), which the machine detects at 505 nm wave-
length. Antioxidant compounds (AOH) reduce the 
cation which causes discoloration of the solution. 
FORD test results of antioxidant concentration in 
the sample are given in the equivalent concentra-
tion of trolox, which is a water soluble vitamin E. 
FORT test principle is based on the fact that 
transition metals such as iron can catalyse the 
formation of free radicals in the presence of 
hydroperoxides. These free radicals are then 
trapped by an amine derivative which changes 
colour and is detectable at 505 nm. The intensity 
of the colour correlates directly to the amount 
of radicals in the solution. The results are given 
in the concentration of hydrogen peroxide. Be-
cause the apparatus measures the variables only 
in certain ranges, the supplements must be ap-
propriately diluted in order to satisfy the ranges. 
Since the measuring FORD and FORT of the 
blood together with the antioxidant is not the 
standard procedure for using this apparatus, we 
had to design an experiment which would give 
results in the range of the machine. This means di-
luting the antioxidant preparations to certain con-
centrations. It should be noted that this depends 
on the amount of free radicals and antioxidant 
potential of the blood alone and that the dilu-
tion has to be adapted for each sample of blood.

Results
pH and ORP were measured in an aque-
ous solution, rH was calculated from pH and 

ORP using the formula described in methods.
Table 1 shows the pH of the solutions of antioxi-
dant supplements, coffee and green tea. pH is the 
logarithm (base ten) of the molar concentration of 
hydrogen ions in a solution and it tells us whether 
the solution is acidic or basic. It is evident that 
pure vitamin C has the lowest pH. Except for the 
active H solution which also has the highest pH 
from the samples, all other solutions are acidic.
Reduction potential (also known as redox po-
tential, oxidation/reduction potential or ORP) 
is the tendency of a chemical species to acquire 
electrons and thereby be reduced. Each species 
has its own intrinsic reduction potential; the 
more positive the potential, the greater the spe-
cies' affinity for electrons and tendency to be 
reduced. The lowest ORP (oxidation-reduction 
potential) was measured in active H being very 
negative, the highest in pure vitamin C. Ex-
cept fot Active H all other values are positive.
The use of rH gives a hydrogen proton-unbiased 
look at the absolute reducing potential of a com-
pound, eliminating the effect of pH in the ORP 
measurement. It is a true indication of a compounds 
reduction potential capacity. The shifts in rH can 
be used to quantify the reducing ability and energy 
reserves of the compound. The rH level is the crite-
rion for the state of reduction or oxidation in which 
is the compound, it is also the indicator of the 
probability that the compound will react with the 
free radical. All values of rH are between 14 and 20.
Again the lowest rH value was obtained in active H 
solution and selenium+ ACE, the highest in the mul-
tivitamin and vitamin C samples. Lower rH values 
mean that the supplement should have the highest 
antioxidant potential in vitro. From this result it 

pH ORP rH
coffee 5.11 -15.5 16.98
Q10 3.70 39 16.50
Green tea 5.77 31.9 15.50
Vit c 4.22 -8.5 19.40
Ace + selenium 3.89 98.9 14.95
Multivitamin 3.72 6.2 17.89
Active H 7.66 -763. 5 14.45
Pure vitamin C (60mg) 2. 80 141 17.10

Table 1.  Determination of pH, rH, ORP of selected solutions 
with antioxidant properties
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could be concluded that Active, A+C+E+selenium 
and green tea have ten times or even higher ''an-
tioxidant'' potential than other compounds tested 
and this could offer greatest protection against 
free radical damage if used as supplements.
All the samples in FORD test (measurement of 
total antioxidant potential) had higher result than 
the control sample, which means that the antioxi-
dant potential of all tested substances was higher 
when adding it to the blood sample. The lowest 
potential was measured in active H. Vitamin C, 
multivitamin, Q10 and selenium+ACE prepara-
tions had to be additionally diluted so that the re-
sult could be obtained. This means that they had 
the highest antioxidant potential when added to 
the sample of blood, selenium+ ACE having the 
highest result among all samples. It should be 
noted that multivitamin and Q10 also contained 
60 mg of vitamin C. This means that the highest 
results could be attributed to the presence of vita-
min C, since all other antioxidants (e.g. vitamin E, 
beta carotene) are lipid soluble and therefore work 
when contained in a biologically active membrane.
All the samples had lower result than control 
sample in FORT test, which means that adding 
the supplements to the blood sample, causes less 
H2O2 to remain or to be formed in the blood. 
This means that compounds tested did not form 
extra H2O2 which would indicate their pro-
oxidative properties. Q10 and selenium + ACE 
had to be additionally diluted because original 
concentrations lowered the presence of H2O2 
to the amounts undetectable by the spectrom-
eter. After dilution the lowest concentrations of 
peroxide remained in the sample containing Q10.

When comparing the results of pH, ORP and 
rH measured in aqueous solution of the supple-
ments and the results obtained with FORD and 
FORT tests measured in blood, different values 
were observed. Blood is a more complex mix-
ture and thus more important when extrapolat-
ing data for in vivo. We can see that predicting 
the most efficient antioxidant just by using val-
ues obtained in the aqueous solution is not only 
oversimplified but can also give different or even 
misleading results. While selenium + ACE had 
very promising results in rH values and also 
FORD and FORT tests, the Active H prepara-
tion promises the most with the rH value, but has 
poor functioning and results when added to the 
blood and measured with FORD and FORT tests. 

Discussion
Antioxidant potential was higher compared to the 
control in all the preparations of blood contain-
ing added antioxidant, some of them had to be 
diluted to lower concentrations of antioxidant in 
order to get measurable results. These could be 
noted as the most effective antioxidants among 
the compounds tested. The most promising was 
selenium + ACE. The presence of free radicals in 
the blood was lowered by all antioxidants used 
and some solutions had to be additionally dilut-
ed. The preparation that scavenged the most free 
radicals was Q10, which also contains vitamin C.
Comparing the results of pH, ORP and rH mea-
sured in aqueous solution of the supplements 
which predicted antioxidant potential in a water 
solution and the results obtained with FORD and 
FORT tests measured in blood we can see that pre-
dicting the most efficient antioxidant just by using 
values obtained in the aqueous solution is not only 
simplified but can also give different or even mis-
leading results. The results predicted that Active H 
was the most powerful antioxidant with the lowest 
rH value. The Active H preparation promises the 
most with the rH value, but has poor functioning 
and results when added to the blood and measured 
with FORD and FORT tests on the other hand se-
lenium + ACE supplement predicted good antiox-
idative properties when estimating rH value which 
were confirmed also with FORD and FORT tests. 
However Q10 supplement has a higher rH value 
but was quite efficient in FORD and FORT tests.

FORD** 
(mmol/Ltrolox)

FORT** 
(mmol/L H2O2)

Control sample 1.26 4.04
Vit c 1.53* 2.26
Multivitamin 1.44* 2.19
Q10 1.24* 2.87*
Selen + ACE 1.54* 2.53*
Green tea 1.62 3.52
Coffee 1.62 3.08
Active H 1.56 3.15

Table 2.  FORD and FORT tests

*result after diluting the original sample 10 times
** standard deviation of parallel samples was less than 5%
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The main limitation of the study is that the ab-
sorption, metabolism, volume of distribution and 
excretion of the supplements were not considered 
since the antioxidants were added directly to the 
blood.. For this reason there is discrepancy be-
tween in vitro and in vivo tests. Besides it should 
be stressed that the results of epidemiological 
studies in which people were treated with syn-
thetic antioxidants are inconclusive and contra-
dictory, providing findings that prove either a 
beneficial effect, no effect, or a harmful effect of 
the synthetic antioxidant supplements. None 
of the major clinical studies using mortality or 
morbidity as an end point has found positive ef-
fects of supplementation with antioxidants such 
as vitamin C, vitamin E or β-carotene (9-13, 16).
A simple experiment was performed to test wheter 
selected supplements on Slovenian market re-
ally posess antioxidative properties (determina-
tion of redox potential) and whether their anti-
oxidative properties differ in water solution as 
well as in human blood (more complex matrix). 
The results from FORD and FORT tests show 
that there is a sinergistic effect between blood 
and added supplements, but as said, this siner-
gism is very complex and mechanisms unknown.

Conclusion
The testing of antioxidant potential of the patient's 
blood using FORD and FORT tests would be 
useful for everyday doctor's practice, since many 

diseases are the cause or consequence of oxida-
tive stress and the tests are quite simple and quick 
to do. For example people with diabetes, rheu-
matoid arthritis, heart stroke and cancer could 
routinely be tested and different measures could 
be taken to lessen the oxidative stress besides of 
course controlling the basic disease as a priority. 
Future studies should be conducted in vivo but 
one should be aware of the important fact and the 
main difficulty which is that eventhough exog-
enous influences for the production of free radi-
cals and intake of antioxiant supplements can be 
strictly controlled there are still many more en-
dogenous proccesses which differ between indi-
viduals and are difficult, if not impossibe, to con-
trol for the purposes of designing the optimal in 
vivo experiment. Only well prepared and conduct-
ed clinical studies on human volounteers could 
reveal the true importance of food supplements 
with antioxidative properties on public health.
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Abstract
Introduction: Low sensitivity and specificity in traditional laboratory tests became insufficient for accurate 
diagnostics and initiation of proper treatment of patients infected with bacterial meningitis. High sensitivity C-
reactive protein (hsCRP) may be an appropriate supplement for rapid diagnosis of bacterial meningitis. The 
subject of our investigation was the determination of C- reactive protein in cerebrospinal fluid (CSF) during 
acute bacterial meningitis.
Methods: HsCRP was analysed by a sensitive immunoturbidimetric assay using the Dimension RxL analy-
ser (Siemens). Cerebrospinal fluid concentrations of C-reactive protein have been measured in 20 patients 
(age range,1 to 50 years) presenting with acute bacterial meningitis and also in a non-infected, non-inflamed 
control group (n=25).
Results: The accuracy and precision of the method proved to be satisfactory. Repeatability of serial sampling 
for hsCRP described by coefficient of variation were CV=2.1-4.5%. This assay hsCRP in cerebrospinal fluid 
demonstrates adequate performance characteristics for routine clinical use. Elevated levels of CRP were 
found in 95% patients with bacterial meningitis. The mean CRP value in 25 uninfected control group was 0.25 
mg/L (range 0.10-0.55). The mean CRP for patients with bacterial meningitis was 21.4 mg/L (range 0.40-100).
Conclusions: A sensitive assay for CRP in CSF would be an useful adjunct to conventional investigation of 
acute infective meningitis.� © 2012 All rights reserved

Keywords: High sensitivity C-reactive protein, cerebrospinal fluid, bacterial meningitis
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Introduction
OC-reactive protein (CRP) is the acute phase pro-
tein, historically one of first to be recognised. In-
traindividual variation is a major limitation of the 
assay when the assay is used for directing therapies. 
Intraindividual variations of the CRP levels are 
from 30% to 60% (1). Serial measurement maybe 
required to estimate true mean of CRP depending 
on the intended application in any specific indi-
vidual. CRP seems to increase as a result of the 
inflammatory process, most notably in response 
to pneumococcal (bacterial) infection, histolytic 
disease, and a variety of other disease states (2).
CRP is composed of five identical, non-glycosylat-

ed, subunits each comprised of single polypeptide 
chain of 206 amino acid residues with a molecular 
mass of 23.017 daltons. This characteristic struc-
ture places CRP in the family of petraxins-calcium 
binding proteins with immune defence properties 
found in all vertebrates and most invertebrates 
(3). CRP is synthesized in the liver as a result of 
induction by the interleukin-6 family of cytokines. 
At the peak of an acute phase response as much 
as 20 % of the liver protein synthetics maybe di-
rected towards this process. Extra-hepatic synthe-
sis makes no contribution to the serum levels. The 
normal synthetic rate is 1-10 mg/day, increasing to 
more than 1 gram/day in acute inflammation (4).
The functions of CRP include the detection, clear-
ing and elimination of apoptotic tissue cells and 
their products such as DNA, which can be toxic 
or allergenic. At the same time, CRP acts as a 
non-adaptive defense mechanism by opsoniz-
ing microorganisms for phagocytosis. CRP bind-
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ing occurs only during targeting of affected cells 
when the normal structure of the lipid dual layer 
has been disrupted, leading to exposure of in-
ternal phospholipids of the cell membrane (5).
Many disorders of the central nervous system 
(CNS) are accompanied by increased CRP con-
centration in the cerebrospinal fluid (CSF) (6). 
Examination of CSF specific proteins used mainly 
to detect increased permeability of the blood-
brain barrier. Several disorders of the CNS such 
as bacterial meningitis, multiple sclerosis and 
other CNS inflammatory diseases are associated 
with an increase in CRP concentration in CFS (7). 
Patients with symptoms of meningitis usually un-
dergo lumbar puncture and in most cases of bacte-
rial infections this provides a typical image. Howev-
er in the selected group with negative microscopic 
evidence of infection the CSF-CRP is a useful di-
agnostic adjunct (8). Several studies in adults and 
children of all ages show that an increased CRP 
level is highly suggestive of a bacterial etiology (9).
The subject of our investigation was the deter-
mination of C- reactive protein in cerebrospinal 
fluid (CSF) during acute bacterial meningitis.

Methods
Twenty patients in the age group of 1 to 50 years 
with clinical diagnosis of bacterial meningitis were, 
included in the study. The control group included 
25 non-infected subjects. A sample of cerebrospi-
nal fluid is collected during a procedure called 
lumbar puncture. All specimens for investigations 
were collected before introduction of antibiotics.
HsCRP was analyzed in unconcentrated CSF by 
a sensitive immunoturbidimetric assay using the 
Dimension RxL analyzer (Siemens) with calibra-
tors and internal controls provided by Simens and 
according to manufacturer’s recommendations. 
This is a latex immunoassay developed to accu-
rately and reproducibly measure hs CRP. When an 
antigen-antibody reaction occurs between CRP in 
a sample and anti-CRP antibody, which has been 
adsorbed to latex particles, agglutination occurs. 
This agglutination is detected as an absorbance 
change(572 nm), with the rate of change being pro-
portional to the quantity of hs CRP in the sample.
The procedure of the Siemens assay accuracy eval-
uation included duplicate calibrators determining 
as samples (Calibrators levels 0, 5, 10, 20, 40 mg/

L),while the accuracy of the method was calculat-
ed by linear and regression analyses. Three quality 
control materials were used for quality control. Pre-
cision was calculated by measuring quality control 
materials in 20 duplicate with a single analytical run. 
Statistical analyses were performed using Micro-
soft Office Excel program package 2003, for the 
function of arithmetic mean and standard devia-
tion. The correlation was analyzed by linear re-
gression test. Values of p < 0.05 were considered as 
statistically significant. 

Results
The results of the hsCRP assay in cerebrospinal 
fluid assay precision analyses are showed in table 1.

The coefficients of variation (CV%) values 
of the precision were 2.1-4.3 %. The results 
variation was greater at lower concentrations. 
The hsCRP assay accuracy results were presented 
in table 2.

The statistically significant correlation between 
labeled and measured hsCRP values was ob-
tained (r=0.99; p<0.001), presented by the fol-
lowing equation: y=0.98 x + 0.23 were y repre-
sented the measured hsCRP levels, and x labeled 
hsCRP levels. An intercept (0.23) presented 
the systemic error of the method, which was 
not statistically significant (p>0.05) and slope 
(0.97) was a percentage deviation of -3% (100% 

- 97% = 3%) and was non-significant (p>0.05)..

Sample Sample 
value (n)

Mean value 
(mg/L) Sd (mg/L) CV (%)

Control 1 20 0.46 0.02 4.3
Control 2 20 4.9 0.13 2.6
Control 3 20 11.3 0.24 2.1

Table 1.  Precision of hsCRP 

Calibrators (mg/L) 0 5.0 10.0 20.0 40.0
Measured values* (mg/L) 0.1 4.9 9.8 19.7 38.2

Table 2.  Accuracy of hsCRP assay on Dimension RxL

*Mean of two measurements of calibrators as sample.
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We determined the minimum, maximum and 
mean value(s) hsCRP in cerebrospinal fluid and 
the results are showed in table 3.
Comparasion data for the group patients with bac-
terial meningitis (BM) and control subjects are 
presented in Figure 1. 

The mean CRP value in 25 uninfected control group 
was 0.25 mg/L (range 0.10-0.55). The mean CRP for 
patients with bacterial meningitis was 21.4 mg/L 
(range 0.40-100). Elevated levels of hsCRP were 
found in 95 % patients with bacterial meningitis.

Discussion
Biochemical markers for diseases of central ner-
vous system are glucose, lactate, total proteins and 
C-reactive protein. CRP is an acute phase reactant 
synthesized by the liver upon stimulation by pro-
inflammatory cytokines reflecting both the acute 
and chronic inflammatory states (10). Acute phase 
reactant changes reflect the presence and intensity 
of inflammation, and have been used as a clinical 
guide to diagnosis and therapeutic management. 

CRP has many pathophysiologic roles in the in-
flammatory process (11). A major function of 
CRP is its ability to bind phosphocholine and thus 
recognize some foreign pathogens as well as phos-
pholipid constituents of damaged cells. In bacterial 
meningitis the changes in CRP concentrations are 
not induced by living bacteria and leukocytes. The 
anaerobic brain metabolism contributes to the de-
velopment of increased CSF- CRP concentrations. 
The cytokinine-endothelium-leukocyte interac-
tion is maybe responsible for the disruption of 
the blood-brain barrier by opening intercellular 
junctions and permitting the passage of C-reac-
tive proteins into the subarachnoidal space (12). 
CSF-CRP has been reported to be one of the most reli-
able and early indices to differentiate bacterial from 
non-bacterial meningitis. It is also useful in moni-
toring the clinical course of the meningitis (13,14).
The analysis of CSF-CRP by latex agglutination is 
rapid and easy to perform. The limit of quantifi-
cation for hs CRP assay is 0.1 mg/L, which is ac-
ceptable for routine clinical use. The CV for the 
imprecision in this assay is not greater than 5 % 
at the lowest measurable concentration. The ob-
tained CV% values for precision were 2.1 - 4.3. The 
hsCRP assay in cerebrospinal fluid showed good 
accuracy. The obtained CV% values was in accor-
dance with the manufactures recommendation. 
Linearity was confirmed with calibration curve in 
5 points in concentration range from 0 to 40 mg/L. 
The CSF hsCRP concentration was significantly 
increased in patients with disease. During our 
investigation it was noticed that the minimum 
concentration for hsCRP in patients with clini-
cal diagnosis of bacterial meningitis was 0.40 
mg/L. Maximum concentrations of 100 mg/L and 
mean values of 21.4 mg/L was established during 
the study. The mean CRP value in 25 uninfected 
control group was 0.25 mg/L (range 0.10-0.55).
In the present study, CSF-hsCRP was positive in 
19 of 20 cases of bacterial meningitis giving it a 
sensitivity rate of 95 %. 

Conclusion
The hs CRP assay on the Dimensin RxL analyser 
demonstrates adequate performance characteris-
tics for routine clinical use. The elevated hs CRP 
concentration of CSF during bacterial meningi-
tis is caused by an increased permeability of the 

Examines N
Minimum 

value 
(mg/L)

Maximum 
value 
(mg/L)

Mean 
value 
(mg/L)

Patients with 
clinical diagnosis 
of meningitis

20 0.40 100.0 21.4

Control group 25 0.10 0.55 0.25

Table 3.  Values of the hsCRP in patients with acute infec-
tious meningitis

FIGURE 1.  CRP distribution in the examined groups 
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blood-brain barrier. The sensitivity determination 
of hs CRP in cerebrospinal fluid is 95% in case 
of infective bacterial meningitis. It is concluded 
that C-reactive protein in CSF is a useful addi-

tional test for diagnosis of bacterial meningitis.
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Abstract
Introduction: Urinary stone disease is a common urologic problem and recurrence in stone formation is a 
very familiar issue to urologists. Although recurrence in stone formation has been linked to metabolic abnor-
malities, it can be accessible by metabolic risk analysis studies. 
Methods: Herein, we present our experience in metabolic risk management on recurrence of urinary stones 
for 10 years in Akdeniz University School of Medicine department of Urology. We retrospectively analyzed 
Akdeniz University Urinary Stone Database between dates of January 2000 and December 2010. We found 
over 3500 patients who were managed by SWL (shock wave lithotripsy) or PCNL (percutaneus nephrolitho-
tripsy) or URS (Ureterorenoscopic lithotripsy) or open surgery. 
Results: 525 patients’ metabolic risk analysis was ordered due to recurrent urinary stone disease. Only 134 
(25.5 %) current metabolic analysis were returned. Mean patient age was 32.2 years (range: 19-82 years). 
Patients were 103 male and 31 female. Stone analysis results were CaOx monohydrate in 48 (35.8 %), CaOx 
dihydrate in 8 (5.9 %), CaOx mono and dihydrate in 70 (52.2 %), uric acid in 3, CaOx monohydrate and uric 
acid in 2, cystine in 2, and struvite in 1 patient, respectively. The metabolic risk analysis showed some abnor-
mality in 54 (40.2 %) patients. 
Conclusion: Although compliance to metabolic risk analysis studies is low among recurrent urinary stone 
formers, some significant metabolic abnormalities could be detected in those who are effectively screened. 
Recurrence of urinary stones in patients who are started on appropriate metabolic management can be pre-
vented.� © 2012 All rights reserved

Keywords: Metabolic analysis, PCNL, Stone management, SWL, URS.

The impact of metabolic risk management on 
recurrence of urinary stones 
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Introduction
Urinary stone disease is a common urologic prob-
lem and recurrence in stone formation is a very 
familiar issue to urologists. Distinct genetic, con-
genital, metabolic, and nutritional mechanisms 
have been found to underlie this common dis-
order and account for the wide variation in the 
geographical prevalence and stone patterns in dif-
ferent populations (1). Epidemiologically, urinary 
stone disease is more common in males (male/
female = 3/1), hot climatic zone, fair-skinned 
people,, people with metabolic disorders (primary 
hypocitraturia, primary hyperoxaluria, cystinuria, 
xantinuria), dietary habits (nutrition of mainly 

protein, carbonhydrate or oxalate) (2, 3). 15 % 
of the population will develop urinary stone dis-
ease over life time (4). Daily life in a western af-
fluent society provides a bundle of factors which 
impair urine composition and thereby increase 
the stone formation risk: generally people do 
not drink enough and only twice or thrice a day, 
they eat food that is too rich in calories and ta-
ble salt, but have deficiencies in fiber and alkali. 
Despite the highly developed health care systems 
in the western world, the stone disease itself seems 
to be an unresolved issue (5). Diagnostic tools 
(especially the high availability of ultrasound and 
computerized tomography-scans in routine prac-
tice) allow today the diagnosis of clinically dumb 
urinary calculi. Although, it is important to diag-
nose and treat urinary stone disease, prevention of 
recurrence is very important (6). Metabolic evalu-
ations have allowed the identification of physi-
ological or environmental causes of urinary cal-
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culi in more than 97 % of patients (7). Although 
recurrence in stone formation has been linked 
to metabolic abnormalities which can be acces-
sible by metabolic risk analysis studies, only few 
data is present proving the management of meta-
bolic risks may effectively decrease the recurrence. 
In this retrospective study, we analyzed our 10-
year urinary stone database to search the effect of 
metabolic management of risk factors detected by 
risk analysis studies on recurrent stone formers.

Methods 

Patients
We retrospectively analyzed Akdeniz Univer-
sity Urinary Stone Database between dates of 
January 2000 and December 2010. We found 
over 3500 patients who were managed by SWL 
(shock wave lithotripsy) or PCNL (percutane-
ous nephrolithotomy) or URS (Ureteroreno-
scopic lithotripsy) or open surgery. All patients 
were recorded according to their age, sex, previ-
ous urinary stone disease, previous and current 
stone analysis, previous and current metabolic 
analysis, previous and current metabolic manage-
ment, current stone burden, current stone loca-
tion, modality of intervention, results of interven-
tion and current stone status on the last visit date.

Management of urinary stones 
We have been using “Siemens lithostar” for SWL 
(stones in kidney, ureter or bladder) standard 
PCNL techniques (for kidney stones), semirigid or 
flexible ureterorenoscopy (for stones in ureter and 
kidney), and classic open surgery procedures in 
urinary stones (pyelolithotomy, nephrolithotomy, 
uretherolithotomy, open surgical procedures for 
bladder stones) (8-10). We used pneumatic litho-
tripter or ND –YAG laser for endoscopic procedures.

Urine and metabolic analysis
Subjects were given an order for a metabolic 
stone evaluation to be performed at home. Two 
24-hour urine collections were collected at home 
and brought to our central laboratory. The evalu-
ation included standard urinary indexes, such as 
volume, level of creatinine, magnesium, phos-
phate, albumin, calcium, oxalate, citrate, uric 
acid and pH, as well as urinary calcium oxalate, 

calciumphosphate and uric acid supersaturation. 
Urine chemistry studies, such as calcium, citrate, 
uric acid and oxalate, were adjusted for urine cre-
atinine. Urine pH, calcium oxalate, calciumphos-
phate and uric acid supersaturation were assessed 
but did not require correction using creatinine ex-
cretion. As well as urinary analysis, blood analysis 
was performed to urinary stone disease patients. 
We analyzed levels of sodium, calcium, potassium, 
parathormone, albumin, magnesium, phosphate, 
creatinine, and blood urea nitrogen in the blood.

Stone analysis
We gave a urinary stone analysis form of MTA 
(Maden tetkik arama enstitüsü – govermental 
mineral etude institute) to all urinary stone dis-
ease patients after they reduced urinary stone or 
after PCNL or URS operation. Patients have post-
ed MTA form and as least 3 cm3 stone burden to 
MTA research laboratory. Urinary stones analyzed 
with electrospectracally (X-ray defraction meth-
ods) in MTA, according to its quality and quantity. 

Statistical analysis
Descriptive statistical methods were used.

Results 
525 patients’ metabolic risk analysis was ordered 
due to recurrent urinary stone disease. Only 134 
(25.5 %) current metabolic analysis were returned. 
Mean patient age was 32.2 years (range: 19-82 
years). Patients were 103 male and 31 female. 
PCNL procedure was used for 92 (68 %) patients, 
URS was used for 7 patients (6 %), and SWL was 
used for 35 patients (26 %). Stone analysis results 
were CaOx monohydrate in 48 (35.8 %), CaOx di-
hydrate in 8 (5.9 %), CaOx mono and dihydrate 
in 70 (52.2 %), uric acid in 3, CaOx monohydrate 
and uric acid in 2, cystine in 2, and struvite in 1 
patient, respectively. The metabolic risk analysis 
showed some abnormality in 54 (40.2 %) patients. 
The most common abnormality was hypocitratu-
ria in 31 (57.4 %) patients. The second and third 
most common abnormalities were hyperoxaluria 
in 21 (38.8 %) and hypercalciuria in 19 (35.1 %) 
patients, respectively (Table 1). No primary hyp-
eroxaluria was noted. In 2 hypercalciuric patients 
primary hyperparathyroidism was found and re-
ferred to adenoma removal. In other 2 hypercalci-
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uric cases renal type hypercalciuria was found and 
started on thiazide diuretics. Patients were started 
on metabolic management by urinary alkaliza-
tion, citrate replacement, Vit B6 replacement, al-
lopurinol and dietary restrictions accordingly. 
All patients were followed up for a mean of 16 
months (range: 2-9 years) with renal ultrasound 
and KUB (Kidney ureter and bladder x-ray). In 
8 (5.9 %) patients, stone recurrence was detected. 
Recurrent stone formers demonstrated stone types 
as CaOx monohydrate in 5, cystine in 1, uric acid 
in 1, CaOx dihydrate and uric acid in 1 patient, re-
spectively. Their metabolic abnormalities were hy-
percalciuria in 3 (1 rejected parathyroid adenoma 
removal and 1 stopped thiazides), hyperoxaluria in 
1, hypocitraturia and hyperoxaluria in 1, and hy-
peruricosuria in 1 (stopped allopurinol treatment) 
patient, respectively (Table 1). Remaining one re-
currence was in a cystinuric case while the other 
recurrence showed no metabolic abnormality. 

Discussion
The diverse manifestations of urolithiasis provide 
a very interesting epidemiological study from the 
standpoints of geography, socioeconomic status, 
nutrition and culture, which ultimately affect the 
stone structure and composition (11). The past 100 
years have produced revolutionary changes in the 
anatomical and clinical pathology of stone disease 
in the whole World (12). Improved technology 
has revolutionized the management of stones: the 
advent of SWL, fiber-optic, semi-rigid and flexible 
ureteroscopes, and narrow-caliber endoscopes, 
and minimally invasive options in addition to pre-
vailing open surgical procedures have expanded. 
The basic idea is to select the best possible modality 
to make the treatment better controlled. Addition-

ally, to keep in mind the morbidity and cost-effec-
tiveness of the procedure in today’s context. After 
treatment of urinary stone, it is very important to 
inform patients about the recurrence of urinary 
stones. Medical treatment, metaflaxi and modifi-
cations in dietary habits can help to prevent recur-
rence of urinary stones. Medical treatment should 
be based on assessing 24h urinary metabolic ab-
normalities (13). Drug treatment is advised after 
a high fluid intake (>3 L/day). Dietary modifica-
tions in the long term fail to correct abnormalities 
or prevent recurrence. Available trials offer urolo-
gists excellent treatment strategies for prevention 
of calcium stones. Since uric acid stones are a 
consequence of low urine pH, urologists can treat 
them confidently despite the lack of prospective 
trials for additional therapeutics. Although with 
imperfect treatment, the cystine stones could also 
be prevented. Although potassium citrate salts 
are effective along with ESWL, they may promote 
the formation of calcium phosphate stones, the 
prevalence of which continues to rise with time. 
Abnormal urine pH and calcium excretion rate 
are predominant findings that play a major role in 
the pathogenesis of stone formation (14). Recent 
evidence strongly supports the concept that di-
etary calcium restriction does not protect against 
calcium stone formation and that a reduced cal-
cium diet is detrimental, leading to bone loss, in 
hypercalciurias other than absorptive type I (15). 
In fact, it appears that urinary calcium excretion 
in most renal stone formers is more dependent on 
the dietary acid load than on the dietary calcium 
intake itself (16). The excess acid load in a diet rich 
in animal protein is mainly buffered by the bone, 
leading to calcium resorption and consequently 
to hypercalciuria (17). Conversely, decreasing the 
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Patient number: 54 16 8 7 7 6 4 2 2 1 1
Patient numbers of recur-
rent urinary stones 
Patient number: 6

1 3 1 1

Table 1.  Patient and stone disturbition.
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acid load either by dietary modifications or alkali 
therapy has an impact on decreasing stone recur-
rence, while preventing bone loss. New evidence 
associates the decolonization of oxalate degrading 
intestinal flora with a higher risk of calcium oxa-
late stone formation, possibly opening the door 
for biological manipulation as a novel approach 
for the prevention of urinary stone formation.
We must not leave the stones unturned. Roughly 
25 % of the stone formers belong to the high risk 
group and definitively need specific measures to 
prevent frequent stone recurrences. Patients form-
ing “civilization stones” or suffering from the met-
abolic syndrome, respectively, benefit from the 
recommended measures of metaphylaxis in a mul-
tifold way. As far as children are concerned, keep 
in mind that most of the stones formed in child-
hood have a metabolic basis and hence, early di-
agnosis is mandatory for the purpose of adequate 

treatment (18). It is the best to treat the “cause” 
of disease instead of removing its “symptom”. 

Conclusion
Although compliance to metabolic risk analy-
sis studies is low among recurrent urinary stone 
formers, some significant metabolic abnormali-
ties could be detected in those who are effec-
tively screened. Recurrence of urinary stones in 
patients who are started on appropriate meta-
bolic management can be prevented. Patients 
should be warned about the close relationship 
between metabolic risk screening and compli-
ance to management and urinary stone recurrence.
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Abstract
Introduction: Osgood–Schlatter disease is an irritation of the patellar tendon at the tibial tubercle. Sports 
with jumps, running, and repeated contractions of knee extension apparatus are considered to be important 
external risk-factors which could cause Osgood–Schlatter disease. 
Objectives of the study are to draw attention to the importance of clinical examination in diagnostics of Os-
good–Schlatter disease in boys playing soccer or basketball.
Methods: The research included data obtained from 120 boys, average age of 14 years. Examinees were 
split into two groups, one with young athletes which regularly have soccer or basketball trainings and the 
second one with boys who do not participating in sports. We performed anthropological measurements 
and clinical examinations of both knees and hips for both groups. For the statistical analysis we used point-
biserial correlation coefficient. 
Results: Based on clinical examination, Osgood–Schlatter disease was diagnosed in 51 examinees (42.5%). 
In “athletic group” Osgood–Schlatter disease had 31 boys or 52%, comparing with “non-athletic group” where 
we found 20 adolescents with disease (33%). Number of boys with Osgood–Schlatter disease was higher 
for 19% in “athletic group” comparing with “non-athletic group”. Comparing incidence rate for boys in both 
groups with diagnosed II and III level of Osgood–Schlatter  disease we found that rate is higher in “athletic 
group” 2.25 times comparing with “non-athletic group”.
Conclusions: Clinical examination is critical method in the process of diagnosing Osgood–Schlatter disease 
especially for identifying II and III level of this disease.� © 2012 All rights reserved

Keywords: Osgood–Schlatter disease, growth-zone, overload-syndrome
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Toxicology, University of Sarajevo Clinical Center, Bolnicka 25, Sarajevo, Bosnia and Herzegovina.

Introduction
Osgood–Schlatter disease (OSD) is the one of the 
most common causes of pain in anterior part of 
knee in young athletes participating in sport ac-
tivities with a lot of running, jumping and shoot-
ing. In spite of commonly used term disease, it 
is in fact benign, self-limiting, inflammation 
process of growing apophysis. In sports medi-
cine OSD is of special importance since it limits 
sports activities of children in adolescent age (1, 2).

Osgood–Schlatter disease or syndrome is an irri-
tation of the patellar tendon at the tibial tubercle. 
Clinically, the main attribute of the disease is pain-
ful and enlarged tibial tubercle. Characteristical-
ly, intensity of the pain increases during or after 
hard training, but disappears during resting. Be-
sides sports medicine and orthopaedics, Osgood–
Schlatter disease is in the same time one of the most 
common problem in primary health care, since 
it often appears in children during the period of 
their growth and development and it is not linked 
to sports’ activity. Sports where jumps (basketball, 
long jump), running (athletics), repeated contrac-
tions of knee extension apparatus (soccer, kick-box, 
dancing, skiing) are predominant, are considered 
to be important external risk-factor which could 
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cause occurrence of Osgood–Schlatter disease. 
Most authors consider cause for developing of 
OSD in youth athletes sensibility of apophysis 
which is not able to tolerate strong stretching forc-
es of chronic repeated traction of quadriceps ten-
don on immature tibial tubercle (3, 4). Apophysis 
injuries are characteristic for patients which have 
not been reached full skeletal maturity (2). Apoph-
ysises are secondary ossification centres located on 
place of attachment of big tendons to a growing 
bone. They contribute in creating contours and 
shapes of bones, but they do not play role in lon-
gitudinal growth. Because of that, acute or chronic 
injury which affects traction growth zones gen-
erally will not cause disturbance of bone growth 
in length (3). During the period of physiological 
physiodesis, apophysis has reduced resistance to 
mechanical stress which makes it vulnerable and 
susceptible to injury in the period of rapid growth. 
Injuries could occur after strong trauma of 
apophysis itself (strong muscle contraction), re-
peated micro trauma (often repetition of same 
moves through running or jumping) or mi-
cro trauma of apophysis which preceded mul-
tiple episodes of repeated micro trauma (3).
With increased participation of youth in sport ac-
tivities, sports become leading cause of injuries in 
adolescents (5). Soccer and basketball are current-
ly the most attractive and popular and the most 
common activities for youths around the world. 
Those are the sports where dominate activities 
which activate knee extension apparatus, and dur-
ing the time they could lead to occurrence of OSD. 
If the disease is timely diagnosed and cured, 
prognosis is very good. After the reaching full 
bone maturity (age of 18), under a patella will 
stay slight protrusion that would pose an aes-
thetic defect (6). In order to prevent long run 
consequences and enable athletes to carry on 
with sport activities, it is necessary to perform 
knee examination and diagnose OSD timely. Tak-
ing sport anamnesis it is important to get data on 
possible risk-factors. Depending on clinical pre-
sentation sport activity could be stopped, inten-
sity of trainings could be decreased or clinician 
could propose alternative sport activities. Athlete 
should be included in the programme of physi-
cal therapy and functional rehabilitation (6, 8-10). 
Characteristics of clinical picture in early stage are 

feeling of tension or queasy during activities. In the 
beginning pain is mild, durable and presented for a 
short period of time. During the time, pain is more 
intensive and become permanent and it could lead 
to suspension of sport activities through certain 
period of time (6, 11, 12). Pain getting worse dur-
ing the activities with running, shooting, squatting, 
walking upstairs or downstairs, direct contact and 
all activities with strong contractions of quadriceps. 
Clinically, for OSD is typical painful and enlarged 
tibial tubercle (6, 8). Palpation or percussion will 
cause pain and in some patients physician can find 
crepitating quadriceps tendon (13). Skin above 
tibial tubercle could be slightly red and worm on 
palpation which guides to existence of inflamma-
tion process. Mobility is difficult and painful. In 
the initial stage of disease pain can be induced 
by extension of the knee with resistance from the 
examinee. In acute stage, pain occurs at the very 
attempt at extension of the knee or leg elevation 
and at maximum knee flexion. Intense pain can 
also occur when performing deep squat, when 
performing jumps as well as the kneeling (2). Be-
cause of the knee pain quadriceps contractions 
were painfully limited what results with the devel-
opment of hypotonia and hypertrophy of haunch 
muscles (6, 8). Most authors report that in 20-30% 
of patients symptoms occur at both sides. It is con-
sidered that there is close relationship between the 
occurrence of this disease and leg which is pre-
dominantly involved in jumping or sprinting (14). 
Eric J. Wall describes three stages of Os-
good-Schaltter disease. Criteria for classifica-
tion are relationship between pain sensitiv-
ity and intensity of physical activity (6) (Table 1). 
The key to successful diagnostic of OSD lies in 
taking thorough sport anamnesis and history of 
the disease. It is important to obtain data on pa-

Disease 
stage Pain – Intensity of physical activity 

I Pain withdraws after physical activity within 24 
hours. 

II
Pain occurs only during after physical activity, but it 
is not restricting and does not disappear within 24 
hours. 

III Permanent pain which limits not only physical but 
also everyday activities. 

Table 1.  Three stages of OSD - Criteria for classification
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tient age, type of sport practiced, length of sport 
experience, frequency, intensity and duration of 
training as well as changes in training process in-
troducing new techniques or equipment changes, 
involvement of athletes in other forms of sport 
activities, the influence of risk-factors (trauma, 
poor technique, old equipment, hard surface, 
etc.), sudden changes in weight and height, time 
of onset of first symptoms, mechanism of in-
jury, previous injury and how it was treated, and 
the basic characteristics of pain (location, start, 
duration, intensity changes of pain related to 
activities and period of resting) (1, 6, 12, 16). 
Diagnosis is made after clinical examina-
tion. The main feature of the clinical exami-
nation is painful and enlarged tibial tubercle 
with the surrounding soft tissue swelling, and 
painful and restricted mobility. Before defini-
tive diagnosis of OSD, other possible diseases 
must be considered in differential diagnosis 
having in mind pain in front of the knee (6, 8). 
Laboratory test are not required for diagnosis of 
OSD unless there is suspected inflammatory or 
other disease aetiology (8, 12). Knee x-ray exami-
nation snapshot shows enlarged and fragmented 
tibial tubercle (1, 8). In most medical centres clini-
cal examination of OSD diagnosis is considered to 
be sufficient and even routine ultrasound exami-
nation is not recommended. However, many au-
thors believe that ultrasound examination should 
be first option. Ultrasound examination is fast, 
simple and economic method and reliable as x-ray. 
CT and MRI examination should be performed 
only in some atypical or non-clear cases (15, 16). 
Objectives of the study are to draw attention to the 
importance of clinical examination for diagnosis 
of Osgood–Schlatter disease in boys playing soc-
cer or basketball.

Methods
The study was prospective, comparative, clinical 
and descriptive. Research was performed in the 
period January – December 2008 at the Institute 
for Sport Medicine, Canton Sarajevo. 

Subjects
120 examinees born in 1994 were included in the 
study and split into two groups. First group of 60 
examinees was made of athletes who actively par-

ticipate in soccer or basketball trainings. Eligibil-
ity criteria for those athletes to be include in the 
study fulfilled ones who have had trainings five 
times a week, for one hour and half long for the 
period of at lest one year. During a week they have 
one mach and one only day off to rest. Other age 
groups athletes and athletes who participate in 
other sport disciplines we excluded from the study, 
athletes who additionally train some other sport 
and athletes who have come to visit physician with 
OSD diagnosis and do not actively practice soccer 
or basketball. Control group we made of boys who 
do not actively participate in soccer or basketball 
trainings, neither in other sports and born in 1994. 
Sample was made randomly, five examinees from 
six different soccer and basketball clubs and 15 
examinees from four schools in Sarajevo Canton.

Procedures
In accordance with our research goal we wanted 
to calculate the cumulative incidence of Osgood-
Schlatter disease for all patients, then to analyse 
the relationship between intensity of physical 
activity and the occurrence of pain sensitivity in 
patients with symptoms of OSD (analysis of OSD 
clinical stages by J.Wall Eric method). Also, we 
wanted to investigate the representation of OSD at 
one or both knees of all examinees in both groups 
and to see the correlation between the positive 
findings of clinical examination of all examin-
ees and OSD. We wanted to analyse the correla-
tion of positive findings of clinical examination 
of patients and clinical stage of OSD and pain 
score using a pain scale for all patients with OSD.
During the study we completed questionnaire 
containing personal data of all examinees. Sport 
history was taken from examinees who actively 
train soccer of basketball, while for athletes from 
control group we have asked questions related to 
physical activities. From all examinees with symp-
toms of OSD is further taken history of disease. 
We conducted clinical examination of both knees 
and hips for all examinees. Examination was 
consisted of inspection, palpation and percus-
sion. We performed measurements of volumes: 
maximal thigh volume, lower leg volume in the 
height of tibial tubercle and below. Examination 
of knee joint mobility and stability was performed 
using appropriate tests (Lachman test, lateral 
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drawer test, anterior and posterior drawer test). 
After the examinations we classified all examinees 
in three clinical stages of OSD as per Eric J. Wall clas-
sification. Classification criteria were relationship 
between pain sensibility and intensity of physical 
activity. Pain score was analysed using a pain scale. 
Although subjective, the method is important be-
cause children assessed intensity of pain indepen-
dently, without influence of parents or coaches, and 
approach to the evaluation process very seriously.
During the research we also performed elec-
tronic research of data bases and manual re-
search of selected scientific journals using key 
words: Osgood-Schlatter disease, tibia, tibial 
tubercle, apophysis, knee, rapid growth, growth 
zones, adolescent age, sport, overload syn-
dromes, apophysitis, juvenile osteochondritis.

Statistical analysis
Point-biserial correlation coefficient was used for 
the statistical analysis and analysis was performed 
using SPSS software. Statistically significant differ-
ences were considered those in which the p value 
was less than 0.05 (p <0.05).

Results 

The cumulative incidence of OSD of all examinees
Table 2 shows results that we got from a clinical 
examination of both knees from all examinees. We 
concluded that the athletes in the study group (n = 
60) OSD was diagnosed in 31 patients (52%), while 
29 examinees (48%) were healthy (48%). In the con-
trol group of non-athletes (n = 60), OSD was diag-
nosis in 20 examinees (33%), while 40 boys (67%) 
were healthy. Analyzing given data, we concluded 
that the number of adolescents with OSD is higher 
by 19% in the study group of athletes compared to 
the control group, but the percentage difference is 
not statistically significant p = 0.0548 (p > 0.05).

RR = KI × S /KI × NS = 0.52/0.33=1.58

RR = relative risk; KI= cumulative incidence;
S = athletes; NS = non-athletes

OSD cumulative incidence rate in the study group 
of athletes was 0.52 while in the control group was 
0.33. The difference in the incidence rate was 0.18. 

Analysing obtained results we concluded that the 
incidence in study group of athletes is 1.58 times 
higher comparing to the control group (p>0.05).
 
Clinical stage of examinees with OSD
Out of 60 athletes, 29 (48%) boys were healthy 
(stage 0). OSD was diagnosed in 31 patients 
(52%). Analyzing the relationship between in-
tensity of physical activity and the occurrence 
of pain sensitivity we concluded that 13 examin-
ees (22%) were in stage I, eleven patients (18%) 
in II, and 7 patients (12%) were in clinical stage 
III. In the control group of 60 boys who do not 
train soccer or basketball, 40 (67%) of them were 
clinically healthy and OSD was diagnosed in 20 
boys (33%). Analyzing the relationship between 
intensity of physical activity and the occurrence 
of pain sensitivity we concluded that 12 examin-
ees (20%) had symptoms of I stage, 5 examinees 
(8%) had symptoms of II stage and 3 of them (5%) 
had symptoms of OSD III clinical stage (Table 3).

Prevalence of OSD in one or both knees
Examining the presence of the disease in one or 
both knees, the analysis of results showed that 
in the study group of 60 athletes, 31 patients had 
symptoms of OSD. The symptoms were present 
unilaterally in 20 athletes (64.5%), and bilater-
ally in 11 athletes (35.5%). In the control group 
of 60 examinees who were not actively involved 
in sports, 20 patients had symptoms of OSD. 16 
(80%) of those had unilateral symptoms, and 
only 4 patients (20%) had symptoms bilaterally 
(Table 4). In both groups 51 examinees had OSD 
diagnosed; unilaterally symptoms had 36 ex-
aminees (70.5%) and bilaterally 15 (29.5%) boys.

Examinees Osgood-Schlatter (%) Healthy (%) Total (%)
Athletes 31 (52%) 29 (48%) 60 (100%)
Non-athletes 20 (33%) 40 (67%) 60 (100%)

Table 2.  Osgood-Schlatter disease cumulative incidence of 
all examinees

Examinees Stage 0 
(%)

Stage 
1 (%)

Stage 2 
(%)

Stage 3 
(%) Total

Athletes 29 (48) 13 (22) 11 (18) 7 (12) 60
Non-athletes 40 (67) 12 (20) 5 (8) 3 (5) 60

Table 3.  Analysis of clinical stages of examinees with OSD
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Analysis for correlation between 
positive findings of clinical exami-
nation and OSD
Point biserial correlation coeffi-
cient (rpb), was used to be exam-
ined correlation between clinical 
findings and the OSD. Prelimi-
nary analyzes were done to prove 
the assumptions of normality, lin-
earity and homogeneity of vari-
ances. Strong positive correlation 
rpb = 0.78, n = 120, p <0.05. Based 
on these results we concluded 
that the higher the score of the 
positive findings of clinical ex-
amination is more associated 
with the OSD and that the clini-
cal examination is a key for the 
diagnosis of this disease (Figure 1).

Analysis for correlation between 
positive findings of clinical exami-
nation and clinical stages of OSD
Point biserial correlation coeffi-
cient (rpb), was used to be exam-
ined correlation between clinical 

findings and the OSD. Preliminary 
analyzes were done to prove the 
assumptions of normality, linear-
ity and homogeneity of variances. 
Strong positive correlation rpb = 
0.76, n = 120, p <0.05. Based on 
these results we concluded that 
the higher the score of the posi-
tive findings of clinical examina-
tion is more associated with the 
severe stages of OSD (Figure 2).

Analysis of pain scale of all examin-
ees with OSD
Based on subjective evaluation 
of pain, we compared results ob-
tained for both groups. Accord-
ing to the scale of pain a little 
more felt sportsmen M = 10.58 

FIGURE 1.  Correlations between the positive findings of clinical examination of 
examinees and OSD

FIGURE 2.  Correlations between scores of clinical symptoms and stages of 
OSD 

Examinees One knee (%) Both knees (%) Total (%)
Athletes 20 (64.5%) 11 (35.5%) 31 (100%)
Non-athletes 16 (80%) 4 (20%) 20 (100%)
Total 36 (70.5%) 15 (29.5%) 51 (100%)

Table 4.  OSD disease prevalence estimation in one or both knees 

N Mean SD Median 95% CI Minimum Maximum
Pain scale - athletes 31 10.58 9.11 9.00 5.17 – 14.41 0.00 35.00
Pain scale - non-athletes 20 10.30 8.96 8.00 4.17 – 11.83 0.00 34.00

Table 5.  Assessment of pain in patients with Osgood-Schlatter disease
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(SD = 9.11), n = 31, compared to non-athletes 
M = 10.30 (SD = 8.96), n = 20. Mean (Md) score 
for the athletes was Md = 9.0, for non-athletes 
Md = 8.0. For the analysis of results it was used 
Mann-Whitney test which showed no statisti-
cally significant difference in pain scale of the 
test group of athletes compared to the control 
group (Z= -0.174, p > 0.05) (Table 5, Figure 3).

Discussion 
The main findings of the study are: 1) By clinical 
examination of both knees of 120 participants we 
diagnosed OSD in 51 examinees (42.5%), while 69 
were healthy (57.5%); 2) In the group of athletes 
31 examinees had OSD (52%), while 29 examinees 
were healthy (48%). In the control group of non-
athletes OSD had 20 examinees (33%), while 40 
were healthy (67%); 3) Number of boys with OSD 
is higher by 19% in athletes group compared with 
non-athletes group, but the percentage differ-
ence is not statistically significant p = 0.0548 (p> 
0.05); 4) In the group of athletes the incidence is 
higher by 1.58 times compared to non-athletes 
(p> 0.05); 5) The average incidence rate was 2.14 
times higher in the exposed group (athletes) in re-
lation to the not exposed group (non-athlets), or 
the likelihood of exposure was 2.14 times higher 
among athletes than in non-athletes; 6) Analyz-
ing the differences in the incidence rate among 
clinical stage I, II, and III of OSD in both groups, 
we concluded that the incidence rate is greater in 

athletes than non-athletes, but that 
was not statistically significant (p> 
0.05). Analyzing differences in the 
incidence rate for II and III clinical 
stage of OSD both groups, we con-
cluded that the incidence rate for 
athletes is greater 2.25 times then 
in the non-athletes group and that 
is statistically significant (p <0.05); 
7) Unilaterally presented symptoms 
had 36 examinees (70.5%), and 
bilaterally 15 (29.5%) of them; 8) 
Analyzing the differences in the in-
cidence rate of OSD at both knees 
in both groups, we concluded that 
the incidence rate among athletes is 
higher by 1.77 times compared to 
non-athletes group and not statisti-

cally significant (p> 0.05); 9) Clinical examination 
is essential in the diagnosis of OSD because the 
higher score of positive findings of clinical exami-
nation is more associated with the OSD; 10) Clini-
cal examination has an important role in recogniz-
ing the severe stages of OSD because the higher 
scores of positive clinical examination findings are 
associated with more severe clinical disease stages.
Analyzing the relationship between intensity of 
physical activity and pain sensitivity J. Wall Eric 
stated that at the time of diagnosis of Osgood-
Schlatter disease are the most affected children 
in the first, and the least in the third clinical stage 
(6). We have made the same conclusion in our re-
search. In both groups the most patients were in 
the first (25), slightly less in the second (16), and 
at least children were in the third clinical stage.
In one-year epidemiological study of orthopae-
dic diseases that affect adolescent boys who have 
been training basketball or volleyball, Gigante 
et al. (14) has diagnosed and treated OSD in 21 
boys. 14 boys (66.7%) had expressed unilateral 
symptoms, and bilaterally 7 (33.3%). Gholve 
and Bloom considered that about 20% -30% 
of cases, disease develops at both knees (1, 9).
Examining presentation of OSD at one or both 
knees in our study we concluded that the athletes 
in the study group had symptoms unilaterally in 20 
(64.5%) cases, and bilaterally in 11 (35.5%). In the 
control group, this ratio was 16:4 (80% : 20%). Con-
clusion was that the unilaterally expressed symp-

FIGURE 3.  Results obtained based on pain scale for both groups
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toms had 70.5% and 29.5% examinees bilaterally.
Houghton, Cassas and many other authors believe 
that the most important in the diagnosis of OSD is 
to take a detailed personal and sport history, medi-
cal history, to perform a clinical examination, and 
sometimes take targeted x-ray examination (13, 16). 
By analyzing the correlation between the positive 
findings of clinical examination of examinees and 
OSD, we concluded that the clinical examination 
is a key in the diagnosis of this disease, and it is es-
pecially significant in recognizing the severe stages.

Conclusions 
Sports are the leading cause of injury in adolescents 
and one half of all sports injuries in children are 
preventable with proper education and use of pro-
tective equipment. Children and adolescents may 
be particularly at risk for sports-related overuse 
injuries as a result of improper technique, poorly 
fitting protective equipment, training errors, and 
muscle weakness and imbalance. OSD is one of 
these injuries which can be managed conserva-
tively with proper and timely diagnosis (16, 18).
Diagnosis of OSD is clinical and based on his-
tory and clinical examination. Patients usu-
ally present with onset of pain at the tibial 
tubercle, relieved by rest and aggravated by 
exercise, especially sports involving run-
ning and jumping like soccer and basketball.
Study results have drawn attention to the im-
portance of clinical examination in diag-

nostics of Osgood–Schlatter disease in boys 
playing soccer or basketball. Clinical exami-
nation is critical method in the process of di-
agnosing Osgood–Schlatter disease especially 
for identifying II and III level of this disease.
Physician should explain to the patients and 
their parents that sporting activity does not have 
to stop completely and that a reduction in activ-
ity may be sufficient to control the pain. Young 
athletes with diagnosed OSD should reduce ex-
ercise duration, frequency, and intensity for a 
limited period of time, sufficient to resolve or 
tolerate pain. When pain becomes tolerable it 
should be considered gradual increases in ex-
ercise levels, depending to symptoms, adjust-
ing levels, and repeating this process as required.
It is very important to educate parents of young 
athletes and patients on OSD in order to act proac-
tive and preventive. Also, education of health pro-
fessionals from primary health care level as well 
hospital-specialist orthopaedists who sometimes 
unnecessary recommend even cast protector for 
children with OSD and total sport cessation. Simple 
leaflet may be a useful source of further information 
for parents, patients and healthcare professional.
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Abstract
Introduction: Osteoporosis is a silent and invisible disease of bone, great presence and is considered to 
suffer from osteoporosis at least 200 million women worldwide. The goal of this paper is to show average age 
of postmenopausal respondents, values of anthropometric parameters (weight, height, BMI), anamnestic 
data on clinical symptoms, fractures of women in menopause, analysis of heel ultrasound screening results,  
analysis of lumbar spine DXA results, analysis of left hip DXA results.
Methods: In retrospective study 61 respondents were involved, 33 to 79 years old, treated in u Center for 
Physical Medicine and Acupuncture “AD” in Sarajevo during the period from 01.01.2008 till 31.12.2009. All 
date are shown numerically and percentage account with calculation of mean value, expressed in the form 
of tables and charts.
Results: Finding of heel ultrosound screening compared to T values of postmenopausal respondents indi-
cates on osteoporosis in case of 17 (27,87%), in case of 44 (72,13%) respondents osteopenia, while normal 
values were not found. T value with lumbar spine DXA method in postmenopausal female respondents corre-
spond to 43 (70,5%) respondents, in 15 respondents (24,6%) finding corresponded  to osteopenia, while 3 re-
spondents (4,9%) had physiological finding. Left hip DXA finding shows 36 (59%) respondents corresponded 
osteoporosis, 19 (31,2%) respondents corresponded osteopenia, while physiological finding was found in 6 
respondents (9,8%). T value of lumbar spine DXA finding was - 2,71 ± 1,16; DXA finding of left  hip -2,35 ± 
1,36; heel ultrasound screening -2,19 ± 0,54. 
Conclusion: Research results indicate that DXA finding in relation to the heel ultrasound screening confirms 
gold standard in diagnosing osteoporosis.� © 2012 All rights reserved

Keywords: osteoporosis, heel ultrasound screening, DXA finding 
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Introduction
Osteoporosis is a disease characterized by a de-
crease in bone mass and disturbed micro archi-
tectures of bone beds, the resulting bone fragility 
and an increase risk of fractures (1). Osteoporo-
sis is a common disease characterized by reduc-
tion of bone mass, which can harm integrity of its 
structure and favor the fracture, although initially 
without symptoms, micro fractures and distortion 

of the skeleton eventually cause pain and disabil-
ity (2). However, "too little" of the bones which 
remains with normal structure (for example, has 
a normal ratio of protein matrix and minerals). 
This condition can occur under different clinical 
circumstances, but it is mostly related to aging, es-
pecially with menopause. Late menarche may be 
associated with low bone mass maximum. Late 
menarche may be associated with low bone mass 
maximum. Early menopause, especially if the 
surgically induced before the 45th year of life is a 
strong determiner of bone density and increased 
risk of fracture (3). The frequent occurrence of 
osteoporosis in postmenopausal women explains 
the ratio of women toward men from 2:1 to 3:1. 
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About 25% of women get fractures around age 65 
and 50% around the age of 90 years of life (2). The 
most common fractures are compression fractures 
of the spine, fracture of femoral neck and distal 
forearm. Hip fracture in old age is accompanied 
by increased mortality and half of survivors can-
not move without assistance, which represents a 
growing public health problem in the developed 
world (4). An important factor for the occurrence 
of fractures is the tendency of elderly falls and the 
result is poor coordination of movements and 
slow reflexes (1). Identification of women with re-
duced bone mineral density is an important strat-
egy to reduce incidence of osteoporosis fractures. 
The definition of risk profile based on clinical as-
sessment is an important step in the detection of 
women at increased risk of osteoporosis. Optimal 
clinical assessment of the risk of osteoporosis in 
postmenopausal women to determine measures 
for the prevention, diagnosis and treatment of 
disease to avoid complications associated with 
significant morbidity, mortality, material costs 
of treatment and rehabilitation as well as lower-
ing the quality of life. The diagnostic evaluation 
of patients related to osteoporosis, must begin a 
detailed history, clinical examination, inspection 
of all diseases and conditions that may be a risk 
factor based on which doubt arises and conduct 
other diagnostic procedures. The diagnostic pro-
cedures include: physical examination, labora-
tory test, skiagram of thoracic and lumbar spine, 
ultrasound, DXA, bone biopsy, bone scintigraphy 
(5). Ultrasonic measurement of the bone mineral 
density agrees with the results of DXA, there is no 
X-ray, but it is not suitable for monitoring treat-
ment effects in clinical work with patients because 
of the oscillation results, and this is a reason while 
is more used in epidemiological research. The 
gold standard for diagnosing osteoporosis is a 
densitometry. Densitometry as a diagnostic tool 
due to the significant sensitivity and specificity for 
predicting the risk of bon fractures. The goals of 
research include analysis of following parameters: 
average age of postmenopausal respondents, val-
ues of anthropometric parameters (weight, height, 
BMI), anamnestic data on clinical symptoms, 
fractures of women in menopause, analysis of heel 
ultrasound screening results, analysis of lumbar 
spine DXA results, analysis of left hip DXA results.

Methods
Retrospective study was done in sample of 61 
respondents, which involved target analysis in 
the Center for Physical Medicine and Acupunc-
ture “AD”. All date are shown numerically and 
percentage account with calculation of mean 
value, expressed in the form of tables and charts.

Results

Age Number of years 
Minimum 39.00
Maximum 79.00
Average 58.90
Standard deviation ± 7.97

Table 1.  The average age of postmenopausal women

Anthropometric 
parameters

Arithmetic 
mean 

Standard deviation 
(SD)

Height (m) 1.64 ± 0.06
Weight (kg) 70 ± 11.20
BMI 25.70 ± 3.50

Table 2.  Overview of respondents compared to the average 
values of anthropometric parameters and BMI  

FIGURE 2.  The main clinical symptoms in patients 

FIGURE 1.  The presence of clinical symptoms of patients
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Discussion
In this study 61 respondents were involved, aver-
age age of respondents was 58.9 ± 7.97, while the 
youngest respondent was 39 years old and the old-
est 79 years old. Results of tests that are conducted 
Hadziavdic with associates in the study of 836 pa-
tients confirmed the average age of 52.6 years (6).
The average values of anthropometric parameters 
were: 1.64 ± 0.06 m (body height), 70 ± 11.20 kg 
(body weight). BMI was 25.70 ± 3.50. This corre-
sponds to the literature data in which women with 
osteoporosis usually have normal or low BMI and 
patients with higher BMI values, the high BMI 
preventive action, in the sense that it reduces the 
risk of fractures- especially hip, while in the work 
of Milenkovic D., and colleagues report that of 186 
patients were older age, lower body height and 
weight and had lower BMI (7). In paper work of 
Kapetanovic A. and associates on 60 patients found 
a lower BMI at 6.66% female respondents (8).
In terms of clinical symptoms in patients, 52 pa-
tients (85.25%) had significant clinical symptoms, 
while 9 patients (14.75%) were asymptomatic. The 
main clinical symptoms were back pain and poly-
arthralgia (joint), which were demonstrated in 43 
patients (70.50%). The literature states that one of 
the leading symptoms of osteoporosis, back pain 
due to vertebral compressive fractures (1), which 
was confirmed here. Compared to the average age 
of the patients who had fractures, spine fractures 
in the average age of patients was 65.75 ± 11.38 
years, with the forearm fracture 62.00 ± 7.56 years 
and the average age of hip fracture was 59.00 ± 
8.72 years. Here, some discrepancy occurs with 
respect to the information specified in the litera-
ture according to which hip fractures usually aged 
about 70 years old. The study showed concordance 
with the literature data related to vertebral frac-
tures because this fractures here also occurred in 
most of the cases in the sixties years of life. Kern 
D. states in his study of 50 patients that previously 
had no fractures in 84% of patients (9). In his pa-
per work Muftic M. states that the analysis of 100 
patients with osteoporosis, 28 (28%) patients had 
a fracture. Most of the interviewees had a fracture 
of the forearm 18 (64%), followed by patients with 
fractures of the spine 7 (25%) and lowest num-
ber of patients 2 (10.8%) with hip fracture (10).
Interpretation of the results obtained T value of 

Fracture Average age Standard deviation
Forearm 62.00 ± 7.56
Spine 65.75 ± 11.38
Hip 59.00 ± 8.72
Other 56.71 ± 3.68

Table 3.  Localization of the fracture in relation to the aver-
age age of postmenopausal women

Heel ultrasound 
screening Number Percent (%)

Osteoporosis 17 27.87
Osteopenia 44 72.13
Physiological finding 0 0.00
Total 61 100.00

Table 4.  Analysis of results of heel ultrasound screening 
compared to the T values gained of postmenopausal women 
(n = 61)

Duoenergetic absorp-
tiometry X-ray (DXA) 
of lumbar spine

Number Percent (%)

Osteoporosis 43 70.5
Osteopenia 15 24.6
Physiological finding 3 4.9
Total 61 100

Table 5.  Analysis of results DXA lumbar spine compared to 
the T values gained of postmenopausal women (n=61)

Duoenergetic  
absorptiometry  X-ray 
(DXA) of left hip

Number Percent (%)

Osteoporosis 36 59.0
Osteopenia 19 31.2
Physiological finding 6 9.8
Total 61 100.0

Table 6.  Analysis of results DXA of left hip compared to the 
T value gained of postmenopausal women 

Diagnostic method Average T value 
(T- score)

Standard 
deviation (SD)

heel ultrasound 
screening -2.30 ± 0.55

DXA- lumbar spine -2.81 ± 1.27
DXA- left hip -2.49 ± 1.42

Table 7.  Overview of performed diagnostic procedures of all 
patients (n = 61) compared to the average T value 
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the screening method with the heel in postmeno-
pausal women, came to the conclusion that the 
US screening method referred to the osteoporosis 
screening in 17 patients (27.87%), in 44 (72.13%) 
patients the findings were in favor of osteopenia, 
while a physiological finding was present even in 
one patient. Interpretation of results obtained using 
DXA T score of lumbar spine in postmenopausal 
women, in 43 patients (70.5%) the findings were in 
favor of osteoporosis in 15 patients or 24.6% to an 
osteopenia, and physiological findings have had 3 
patients or 4.9%. The literature states that DXA is 
the gold standard for diagnosing osteoporosis and 
noted the sensitivity and specificity of this meth-
od for predicting the risk of bone fractures (11).
In 36 (59%) postmenopausal women left hip DXA 
finding corresponds to osteoporosis, in 19 (31.2%) 
corresponds to the findings of osteopenia, and 6 
(9.8%) patients the finding was physiologically. Di-
agnostic procedures were performed in all patients 
were: heel ultrasound screening, DXA of lumbar 
spine, DXA of left hip. The mean T score at lumbar 
spine DXA was -2.81 ± 1.27. The mean T score for 
DXA left hip was -2.49 ± 1.42, while the average T 
value of heel ultrasound screening of the fifth sam-
ple of 61 postmenopausal patients was -2.30 ± 0.55. 

Conclusion
Average age of respondents was 58.9 ± 7.97, while 
the youngest respondent was 39 years old and the 
oldest 79 years old. Average value of Body Mass 
Index (BMI) of respondents total number was 
25.70 ± 3.50 SD. Values of BMI have great im-
portance in development of disease. Low BMI 
values are very important predisposing factor for 
the development of osteoporosis and fractures 

as a complication of this disease. On the other 
hand, higher BMI values have a protective ef-
fect, preventing the occurrence of the fracture.
The most common clinical symptoms were back 
pain and polyarthralgia. 52 (85.25%) analyzed 
patients has had clinical symptoms, while only 9 
female respondents (14.75% ) had no symptoms.
The average age of respondents who had forearm 
fractures was 62.00 ± 7.56 years, in case of respon-
dents who had spine fractures 65.75 ± 11.38 years, 
while with hip fractures average age of female re-
spondents was 59.00 ± 8.72 years. There is a certain 
discrepancy with the literature data mentioned in 
relation to the age when most fractures occur each. 
Heel ultrasound screening suggested on osteo-
porosis at 27.87% of postmenopausal respon-
dents, while on osteopenia in 72.13% of respon-
dents. Physiological finding was not present. 
In case of 70.5% female respondents in meno-
pause with lumbar spine DXA osteoporo-
sis was found, while 24.6% of postmeno-
pausal respondents had osteopenia and 
physiological finding in case of 4.9% respondents.
With DXA finding of left hip osteoporosis was 
found in case of 59% respondents, osteopenia 
in 31.2% postmenopausal respondents, while 
physiological finding in case of 9.8% respondents.
Average T value of DXA lumbar spine was -2.81 ± 
1.27. Average T value of left hip DXA was -2.49 ± 
1.42, while average T value heel US screening in sam-
ple of 61 postmenopausal women was -2.30 ± 0.55.
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Abstract
Introduction: Osteoporosis is a progressive metabolic bone disease characterized by reduction of mineral 
density of bone, which leads to reduction of bone firmness, increased fragility and increased risk of bone 
fractures. The aims of this study were to determine the age structure and average values of BMI in female 
patients with a diagnosis of osteoporosis and osteopenia, to determine the value of T-score before and after 
therapy, and to show a correlation of frequency of fractures in relation to already given diagnosed and the 
presence of menopause.
Methods: A retrospective study was conducted on 50 female respondents with diagnosis of osteoporosis 
and osteopenia. Included female respondents underwent densitometry or ultrasound screening method of 
heels in which high degree of osteopenia and osteoporosis is detected.
Results: The average age of the female respondents included in this study was 48.06 ± 11.97 years and all 
the respondents were in the category of women with normal body weight. There is a difference in the values 
of T-score of respondents with osteoporosis compared to osteopenia. Value of T-score decreases in relation 
to increase of number of years, so the older female respondents had lower values of T-score.
Conclusion: The incidence of osteoporosis and osteopenia was higher among active working female re-
spondents in menopause. Respondents with osteoporosis had lower values of T-score, physical and medica-
ment therapy in combination led to improvement of T-score. Female respondents with a low value of T-score, 
with diagnosis of osteoporosis and in menopause, mostly had bone fractures.
� © 2012 All rights reserved
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Introduction
Osteoporosis is a progressive metabolic bone 
disease characterized by reduction of mineral 
density of bone, which leads to reduction of 
bone firmness, increased fragility and increased 
risk of bone fractures. Fractures can occur af-
ter minor trauma or even without injury (so-
called spontaneous fractures) (1). Osteoporosis 
is more common during aging when bone mass 
is progressively disappearing. In women, loss 
of ovarian function at menopause precipitates 
rapid bone loss so then many women acquire 
the criteria for osteoporosis to till 70 year (2). 

Epidemiology of fractures follows a similar trend 
of bone density loss. The frequency of distal radius 
fractures is growing around age of 50 years and 
reaches a plateau before the age of 60 years with a 
moderate increase thereafter. In contrast, the inci-
dence of hip fractures doubles every 5 years after 
the 70th year of age. At least 1.5 million fractures 
occur annually in the USA due to osteoporosis. As 
the population has a tendency to a longer life span, 
the total number of fractures will continue to grow 
(2). Around 300,000 hip fractures are recorded in 
the USA each year and most of them require hospi-
talization and surgical intervention. The probabil-
ity that 50-year-old white man gets a hip fracture 
is 14% for women and 5%for men, and the risk for 
African Americans is much lower. Hip fractures 
due to the osteoporosis are associated with high 
incidence of deep vein thrombosis and pulmonary 
embolism and mortality rate is between 5 and 20% 
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during the first months after surgical intervention 
(3). In the USA and Europe fractures related to the 
osteoporosis are more common among women 
than men, especially in women᾽s postmenopausal 
bone mass loss. However, this gender difference 
in bone density and hip fractures related to the 
ages is not so obvious in other cultures, especially 
due to genetics, physical activity and nutrition (2).

"Gold standard" for diagnosing osteoporosis is den-
sitometry. Several types of densitometry methods 
are differentiated such as DXA (Dual Energy X-ray 
absorption-metry), SPA (single photon absorpti-
ometry) and DPA (dual photon absorptiometry). 
Densitometers based on DXA are typically used. 
DXA is a method that uses x-rays with two intensi-
ties in very small doses which are released through 
a bone and behind the bone there are sensors mea-
suring the x-rays that passed through the bone 
and the result is computer-processed. Difference 
between the released and absorbed x-rays allows 
the assessment of bone mineral density which is 
expressed in absolute values of g/cm2. BMD (bone 
mineral density) is the amount of mineral matter 
per square centimeter of bone. T-score (T value) 
represents the deviation of the measured value of 
the BMD from the value of bone mass of young 
people expressed in standard deviations. Bone 
density (or BMD) is used in clinical medicine as 
an indirect indicator of osteoporosis and fracture 
risk. BMD is measured at the lumbar spine, femo-
ral neck (hip) and the lower third of the thumb 
bone. The dose of radiation is very low, the search 
is simple, painless and quick. It takes 10-15 min-
utes, requires no preparation other than removing 
the metal parts from clothes. It is performed by 
sitting and putting the forearm on apparatus bed 
or lying on it. Advantages of this method are low 
doses of radiation, high precision and relatively 
low cost. The dose of radiation received during 
the densitometry is so low that even people who 
work with the device do not protect themselves in 
a special way and it has a value of 1-3 mRem (4). 
The aims of this study where to determine the age 
structure and average values of BMI in female re-
spondents with a diagnosis of osteoporosis and 
osteopenia, to determine the value of T-score 
before and after therapy, and to show a correla-
tion of fractures frequency in relation to already 
given diagnosed and the presence of menopause.

Methods
The study was conducted on 50 female respon-
dents with diagnosis of osteoporosis and osteo-
penia. Testing was conducted at P.I. Department 
of Occupational Health of Sarajevo Canton in the 
period from September 2010 year until November 
2011year. In the research included female respon-
dents are those who underwent densitometry or ul-
trasound screening method of heels in which high 
degree of osteopenia and osteoporosis is detected. 
There were included and whose respondents who 
used the services of physical therapy and who had 
been previously diagnosed osteoporosis. Female 
respondents in the course of a year, every three 
months, were using physical therapy (kinesither-
apy, TENS, magnetic therapy, Solux combination 
of UV-and IR and diadynamic current) for 15 days.

Statistical analysis
Nominal and ordinal variables in the study were 
analyzed with χ2 test, and when there was the lack 
of expected frequencies Fisher's exact test was 
used. For continuous variables in the study the 
symmetry of their distribution was firstly analyzed 
by using the Kolmogorov Smirnov test. When the 
distribution of continuous variables was sym-
metrical, arithmetic mean and standard deviation 
were used to show the mean values and degree of 
dispersion. For comparison of variables paramet-
ric tests were used (Student-test and ANOVA test). 
When the distribution of continuous variables was 
asymmetric, to show the mean values and degree 
of dispersion median and interquartile range were 
used, and for their comparing nonparametric 
tests (Mann-Whitney U test, Kruskal-Wallis test).

Results
Analysis of age structure of female respondents 
in relation to the diagnosis led to the informa-
tion that the average number of respondents with 
osteoporosis was 50 ± 11 years, with osteopenia 
45.59 ± 12.93 years. The average number of age 
for all female respondents included in this study 
was 48.06 ± 11.97 years. By applying nonparamet-
ric Mann-Whitney test, we came to the statistical 
conclusion that the average number of age of fe-
male respondents with osteoporosis is statistically 
significantly different compared to respondents 
with osteopenia, Z = -1322, p = 0186 (Table 1).
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Mann-Whitney test showed a statistically sig-
nificant difference in mean BMI values of female 
respondents with osteoporosis compared to os-
teopenia, and that rewspondents with osteopo-
rosis had a higher BMI, Z = -0847, p = 0384. Al-
though there is statistically significant difference 
in mean values of BMI, both groups were in the 
category of women with normal body weight 

(Figure 1). Using Pearson᾽s correlation we found 
that there is no correlation between the age of the 
respondents and their BMI, p = 0.115 (Figure 2).
Mann-Whitney test showed a statistically significant 
difference in mean T-score values of female respon-
dents with osteoporosis compared to osteopenia, 
and that respondents with osteoporosis had lower 
values of T-score, Z = -5690, p = 0.001 (Figure 3) .

FIGURE 1.  The average BMI values of female respondents 
based on diagnosis

FIGURE 3.  Average values of T-score based on diagnosis 
before therapy

FIGURE 2.  Correlation of age and BMI of female respo-
ndents

Diagnosis No. of female 
respondents Average age Standard 

deviation Median Minimum Maximum

Osteoporosis 28 50.00 11.00 54.00 29.00 63.00
Osteopenia 22 45.59 12.93 46.50 26.00 65.00
Total 50 48.06 11.97 53.00 26.00 65.00

Table 1.  The average age of female respondents based on diagnosis

FIGURE 4.  Correlation between T-score and age of the fe-
male respondents
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Using Pearson correla-
tion has led to the infor-
mation that the T-score 
and age of the female 
respondents are in direct 
negative correlation, and 
that the values of T-score 
are reducing compared 
to the increase in the 
number of age, and that 
older respondents have 
a lower value of T-score, 
p = 0.002 (Figure 4).

Discussion
Osteoporosis is char-
acterized by reduced 
bone strength, and has 
a higher prevalence in 
postmenopausal women 
although it also occurs 
in men and women 
who have risk factors 
for bone demineraliza-
tion. Its main clinical 
manifestations are frac-
tures of the spine and 
hip. Osteoporosis is rep-
resented in more than 
10 million people in the 

FIGURE 5.  Value of T-score before and after therapy

Fracture T-Score BMI Menopause Diagnoses Minimum Maximum

Yes

T_Score
Pearson Correlation 1 -.331 .330 .885**

Sig. (2-tailed) .319 .322 .000
N 11 11 11 11

BMI
Pearson Correlation -.331 1 -.141 -.215

Sig. (2-tailed) .319 .680 .526
N 11 11 11 11

Menopause
Pearson Correlation .330 -.141 1 .607*

Sig. (2-tailed) .322 .680 .048
N 11 11 11 11

Diagnoses
Pearson Correlation .885** -.215 .607* 1

Sig. (2-tailed) .000 .526 .048
N 11 11 11 11

Table 2.  Correlation of frequency of fractures in female respondents in relation to the diagnosis, menopause, and BMI and 
T-score values

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

FIGURE 6.  The differences in values of T-scores before 
and after therapy
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USA, but only 10-20% are diagnosed and treat-
ed. It is estimated that currently in BiH there is 
162 000 people suffering from osteoporosis. (1)
In a conducted study in the USA, 2007 year 3276 
patients were included. From the total number 
of female respondents 1800 (54.6%) of them had 
symptoms of ostepenia and osteoporosis, and were 
older than 40 years (5). By analysis of BMI it is es-
tablished that they were on the verge of a normal 
body weight and malnutrition BMI 18.54 kg/m2.
Today, a true image about involvement of the os-
teoporosis in population is now revealing in the 
world, as the collected measurement data began to 
crystallize and analyze it is all the clearer picture 
of actual conditions in the world today. Informa-
tion about the involvement of osteoporosis in the 
world's population now give such a proportion of 
osteoporosis, so called the silent epidemic. There-
fore, the decade of 2000-2010 years was declared 

"The decade of bones and joints" by the WHO. The 
data are, unfortunately, so alarming (6). It is a dis-
ease of modern era, largely depending on our life-
style. Osteoporosis is a progressive bone disease, 
manifested by balance disorder in which bone is 
being built up and decomposed. Eventually there 
is a significant reduction of bone mass and bone, 
and as the person gets older all the worse image, 
exacerbated by natural outflow of calcium. Such a 
thin bones with reduced bone mass, are more frag-
ile and prone to fractures. And it reveals the real 
problem of this disease - it has no symptoms until 
the actual fracture. No symptoms, no pain, no re-
strictions are warning. It is estimated that 8-10% 
of the world population is suffering from osteopo-
rosis. In the next 20 years of this century double 
increase in the number of patients is expected. Os-
teoporosis is popularly considered "women's dis-
ease" and is often associated with menopause. This 
is partially true, since one in three women and one 
in eight men are at risk of the most serious com-
plications of osteoporotic fractures (7). It is impor-
tant to assess risk factors in adults. After evalua-
tions (assessments) of risk factors for osteoporosis, 
measurements of bone mineral density (BMD, 
Bone Mineral Density) should be done by ultra-
sonic densitometry - a fast, economical method 
without radiation. Measurements are made on the 
heel bone. This method can be used as a screen-
ing method, and later more precise DXA method, 

which is based on the application of low-energy 
X rays, according to WHO recommendations (1).
Jankovic, in the study that included 688 women 
aged 45-69 years, implemented densitometry, 
and based on the T-score we found that osteoo-
porosis occurred in 141 female respondents 
(T-score ≤ -2.5), 400 osteopenia ( T-score ≤ -2.5 
to -1), and 147 of them had normal T-score (8).
Once osteoporosis develops, it definitely becomes 
a condition that can not be cured but its further 
progress can be stopped and partially repaired 
bone mineralization. Although the occurrence 
and the development of osteoporosis are geneti-
cally conditioned, undeniable fact is that its oc-
currence and intensity of progression largely de-
pend on external factors, or lifestyle. Increased 
risk of early development and rapid progression 
of osteoporosis have women who do not feed in 
an appropriate manner in the life, do not take 
sufficient quantities of calcium and vitamin D (es-
pecially during the second decade of life), are not 
sufficiently physically active, consume cigarettes 
and excessive amounts of alcoholic beverages. To 
avoid unintended consequences, it is necessary to 
diagnose osteoporosis at the time. Early diagnosis 
and timely beginning of treatment are of utmost im-
portance, especially in people who have one or more 
risk factors for occurrence of osteoporosis (9,10).
The analysis of mean values of T-score before and 
after therapy has led to information that T-score has 
been improving after all forms of therapy, and that 
there is statistically significant difference in values 
before and after therapy, p = 0.000. The greatest 
improvement occurred by combination of physi-
cal and medicamental therapy, then in female re-
spondents with only physical therapy (three times 
per year for 15 days), and the least improvement 
in the respondents on medicamental therapy (Fig-
ure 5). In the framework of physical therapy exer-
cises for osteoporosis are used which necessary to 
continue in the home is setting too, daily, with the 
advice for proper nutrition, long walks, swimming 
and dancing. Adding exercise with light weights 
or elastic bands can be helpful for the upper body.
Many medications can create conditions that re-
duce bone density. Long-term use of corticoste-
roids such as prednisone, is a huge risk for the loss 
of calcium. People who consume corticosteroids 
should increase their daily calcium intake to 1500 
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mg, vitamin D to 1000 IU, and if possible consume 
medications from the group of biphosphonates 
(alendronate or etidronate). Excessive doses of 
thyroid hormones can also contribute to osteo-
porosis; fortunately adjustment of the dose can 
prevent such an action. Medications for anti-epi-
leptic seizures, such as phenytoin and barbiturates, 
also contribute to calcium loss. People who take 
large amounts of aluminum containing antacids 
can also suffer from calcium loss. Good alterna-
tive are calcium containing antacids. Other drugs 
that increase bone loss are immunomodulators 
(eg, methotrexate, cyclosporine) and some hor-
mones for treatment of endometriosis and chole-
styramine (a drug for cholesterol reduction) (11).
Bone fractures in female respondents are in cor-
related with the values of T-score, given diagnosis 
and menopause. Female respondents with lower 
values of T-score, with a diagnosis of osteoporosis 

and in menopause often had bone fractures. BMI 
and bone fractures are not correlated (Table 2).
Jaganjac, in her study, did not establish a causal rela-
tionship between the number of fractures in female 
respondents with osteoporosis and osteopenia. (12)

Conclusions
The results of research show that the incidence 
of osteoporosis and osteopenia was higher 
among active working age female respondents 
who were in menopause, and that respondents 
with osteoporosis had a lower BMI. Female re-
spondents with osteoporosis had lower values 
of T-score, and that physical and medicamen-
tal therapy in combination led to improvement 
of T-score. Female respondents with lower val-
ues of T-score, with a diagnosis of osteoporo-
sis and in menopause often had bone fractures. 
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Abstract
Introduction: Depressive disorder, as a major problem of public health, takes high fourth place in its preva-
lence in general population, and is considered to be the second most frequent health problem of female 
population. Depression is the most frequent mental problem of persons in their third age of life. The aim of 
this study is to evaluate prevalence of depression and establish the ratio between the current number of 
diagnosed and of unrecognised depression among the residents of Gerontology Centre in Sarajevo.
Methods: This is a cross-sectional, descriptive, and analytical study undertaken throughout May and June 
2011 on the sample of 150 residents of “The Gerontology Centre“ in Sarajevo that were above 65 years of 
age. The following instruments were used for the research: the Geriatric Depression Scale (GDS), modified 
questionnaire consisting of two parts (general data and data related to health state), and the medical records 
of the residents. For statistic analysis of data was used the SPSS program for Windows.
Results: According to GDS, prevalence of depression was 65.3%, out of which mild depression occurred in 
46.7% cases and severe depression in 18.7%. The prevalence of verified (diagnosed) depression was 11.3 
per cents.
Conclusions: According to the GD scale, unrecognised depressions seem to be almost six times more 
frequent (65.3:11%) than is the case with depressions diagnosed in medical records of the protégées of the 
Gerontology Centre in Sarajevo. Timely recognition of depression and its treating in institutions for protection 
of health of persons in third age of life can substantially improve the quality of life of these patients.
� © 2012 All rights reserved
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Introduction
Ageing is universal, natural process that involves 
members of all the biological species that are alive.
The ageing becomes one of the main topics in 
many sciences ranging from biological through 
social to psychological ones. The main reason for 
increased exploring of the subject has to do with 
swift increase of percentage of elderly people in 
general population of the developed countries 
(1). Continuous growth of elderly population is 
evident in our country, too (2). Each commu-
nity is burdened with increased needs of elderly 
persons, mainly those concerning the health 

and social protection, and this is especially case 
with poorer countries as is ours (3). The entire 
world is tending to indulge all the relevant fac-
tors – health services, scientific researches, social 
services, education, etc. - in synchronised efforts 
to create environment in which the extended life 
span is as good as possible, meaningful, and digni-
fied; it is the only way of life that is worthwhile (4). 
According to the World Health Organisation, 
the main threats to the health of elderly people 
are: dementia, depression and suicide, as well as 
the cancer, cardiovascular illnesses, osteoporo-
sis, incontinency, and injures (5). Depressive dis-
order, as major problem of public health, takes 
the high fourth place in its prevalence in general 
public, and is the second most frequent health 
problem of female population. WHO predicts 
that by the year of 2020 the depression would 
became the second health problem of the world 
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and the leading health problem of the women (6).
Regardless of the fact that the depression seems 
to be less common in later stages of life (1-3%) 
than is the case with middle aged persons (6-
8%), the depression still represents the most fre-
quent mental disorder among the elderly persons 
(7). The depression affects the quality of life of 
elderly persons in many negative ways, such as 
their productivity, relations with other persons, 
but also influences somatic illnesses, especially 
those characteristic for the third age of life (1). 
The researches indicate that 15% of depres-
sive patients commit suicide; more frequently 
men of older age. Timely recognition and ad-
equate medical treatment of depression in the 
institutions for care of persons in third age of 
life, along with therapies available today, may 
substantially improve the life of these patients. 
Patients suffering from depression demand mul-
tidisciplinary approach to the treatment. Its early 
recognition is very important, as well as the ef-
ficient and sufficiently long treatment to avoid 
consequences and chronic outcome of the illness. 
Majority of countries strive to gradually introduce 
new, comprehensive types of non-institutional care 
of persons in third age that are oriented towards the 
elderly person in question and his/her family (3).
The principal aim of this study is to evalu-
ate prevalence of depression and establish the 
ratio between the current number of diag-
nosed and unrecognised depression among the 
residents of Gerontology Centre in Sarajevo.

Methods
The research was undertaken throughout May and 
June 2011 among the residents of C.P.I. “Gerontol-
ogy Centre” in Sarajevo. The research included ran-
domly selected 150 protégées over 65 years of age, 
who voluntarily consented to be part of the research.
The criteria for inclusion of examinees into the 
research was that they are residents of Ger-
ontology Centre in Sarajevo, that they are 
over 65 years of age, and that they are psycho-
physically capable to answer the questionnaire. 
The criteria for exclusion of residents of Gerontol-
ogy Centre in Sarajevo from the examination: they 
were under 65 years of age or they were not psy-
cho-physically capable to answer the questionnaire. 
This is a descriptive and analytical research of 

cross-sectional study. The instrument used for 
this research was the Geriatric Depression Scale 
(GDS), consisting of 30 Yes-No questions rec-
ommended by both the British Society of Ger-
ontology and the Royal College of Physicians 
(8). Legend: 0-9 answers: no depression; 10-
19: mild depression; 20-30: severe depression.
The survey covered modified questionnaire con-
sisting of 17 questions seeking general infor-
mation as well as the data on health condition.
Secondary source of data: medical records of 
the residents of Gerontology Centre in Sara-
jevo were used for verification of certain data.
For statistical analysis of data was used the SPSS pro-
gram for Windows (Version 13.0, SPSSINC, Chi-
cago, Illinois, SAD) and Microsoft Excell (Version 
11, Microsoft Corporation, Redmond, WA, SAD).
Descriptive statistical analysis were used to 
present demographic data. Chi Square test was 
used for analyse nominal and ordinal variables.

Results
This was a cross-sectional study on unrecognised 
depression among residents of Gerontology Cen-
tre in Sarajevo. The sample covered 150 examinees 
of both genders over 65 years of age. Out of the to-
tal number, 60% (90) were women, while the rest of 
samples were men, 40% (60), as seen on the Figure 1.
The age of examinees varied from 65 to 105 years, 
where the average value of years was Me=80 years. 
The interquartille range (Q1-Q3) was between 75 
and 84 years of age. 
The Figure 2 shows the educational structure of 
examined sample, clearly indicating that the big-

FIGURE 1.  Gender structure of samples
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gest number of examinees (32%) was of secondary 
education, and 27.3% of examinees had primary 
education. Slightly less percentage was of those 
with colleague (15.3%) and university degree 
(13.3%). The total sample had the least percent-
age of examinees without formal education (12%).
When considered marital status of the examinees, 
analysis of Figure 3 clearly shows that the biggest 
percentage of examinees, 69% (103), involves the 
category of widowed persons. The results on the 
rest of the groups of examinees were tight: (17) 11 % 

- divorced, (16) 11% - married and (14) 9 % - single.
By making insight into the medical records of the 
examinees, we had verified diagnoses of depres-
sion of 17 examinees (11 %), while the remain-
ing number of 133 (89%) residents of Gerontol-
ogy Centre had no records on such diagnose, as 

shown on the Figure 4.
Table 1 presents the geri-
atric scale of depression 
where the examinees who 
got scores on the scale 
equal or less than 9 had 
no signs of depression, ex-
aminees in category from 
10 to 19 scores had mild 
depression, and those with 
score from 20 to 30 suffered 
from severe depression. 
Out of the total sample 
measured by GDS, 34.7% 
(52) persons had no signs 
of depression, 46.7% ex-
aminees (70) had mild 

presence of depression, and 18.7% examin-
ees (28) were in the scale of severe depression.
The depressiveness of examinees was mea-
sured by Geriatric scale of depression and 
varied from 1 to 27 with average value of 
Me= 13, and interquartille range from 7 to 18.
133 examinees had no registries on diagnosed 
depression in their medical records. Out of this 
number, the GD scale showed mild depres-
sion in 62, and severe depression in 22 cases.
17 examinees had in their medical records registries 
on confirmed diagnose of depression. Out of this 
number only three examinees were not depressive, 
eight persons had mild depression, and six of them 
suffered from severe depression, which means that 
we managed to recognise through the GD scale 14 
examinees as being mildly or severely depressive.

FIGURE 2.  Percentual representation per level of education

FIGURE 4.  Prevalence of diagnosed depressionFIGURE 3.  Marital status of examinees
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Chi-squared test of independence showed 
that the connection between diagnose of 
depression and geriatric scale of depres-
sion is statistically significant, p=0.039. 
RR – risk ratio = 2.54
The examinees from the group with depression, 
according to GDS, have 2.5 times bigger risk 
of having diagnose on depression then those 
in group without depression according to GDS.
OR – odds ratio= 2.72
Odds ratio is approximating to RR. Odds on having 
the diagnose of depression in the group “With de-
pression according to GSD” is 2.7 times bigger than 
in group “Without depression according to GSD”. 

Discusion
The latest data indicate high prevalence of depres-
sion in institutions providing long-term protec-
tion and care (9). Presence of depression among 
residents of Gerontology Centre in Sarajevo 
was checked by using simple screening instru-
ment – Geriatric Depression Scale (GDS). De-
pressiveness of examinees that is defined by the 
GD scale does not necessarily mean diagnosed 
depression, but is a warning sign that the person 
has or may have a serious problem, without be-

ing aware of it. Either mild or severe depression 
defined by the GD scale indicates the need for 
engaging entire team of experts aimed at pre-
vention of major development of depression or 
provision of adequate treatment, when needed.
Early recognition and treatment of depres-
sion of persons in the third age of life consid-
erably improves the quality of life of both the 
elderly and those who take care of them (10).
Our research had shown very high prevalence of 
depression occurring with residents of Geriat-
ric Centre in Sarajevo. According to the received 
results, 46.7% examinees suffer with mild, and 
18.7% severe form of depression, which covers 
65.3% of total number of depressive protégées. 
By analysing our sample, we can see that: the 
gender structure was in favour of women, which 
is demographic characteristic of industrialised 
countries; majority of examinees had completed 
secondary education; and, the largest percent-
age of them are in status of widowed persons.
When compared to researches from 2011 when 
Huang and associates conducted among el-
derly people living in nine nursing homes of 
Great Britain, we see that the data on their de-
pression prevalence was 32.3% (11), and, as 
such, is two times lesser than ours (65.3%).
Statistical data on prevalence of depression among 
residents of nursing homes in USA amount-
ing to 43% also show lesser prevalence in de-
pression than is the case with us (65.3%) (12).
In 2003, Jongenelis and associates from Nether-
lands had gathered 36 different Dutch studies on 
prevalence in depression in nursing homes and 
found that, in average, 43.9 per cents of examin-
ees had presence of depressive symptoms (13).
The research conducted in Australian nurs-
ing homes back in 2008 showed the informa-
tion that 41.1% examinees were depressive ac-
cording to the GD scale (14). Somewhat bigger 
frequency of depression in comparison to the 
above mentioned research, but also lesser than 
in our case (65.3%), was shown in the 2011 re-
search on elderly people in New Jersey that was 
conducted in eight nursing homes from 1999 
to 2007 by Gaboda and associates (51.8%) (15).
Throughout the year of 2010, Aribi and associates 
had performed analytic and descriptive study in 
a nursing home in Tunisia establishing that the 

Categories of  GD Scale Number Percentage 

No depression
52 34.7

<= 9,00
Mild depression 

70 46.7
10,00 - 19,00
Severe depression 

28 18.7
20,00 - 30,00
Total 150 100,0

Diagnosed 
depression

GDS categories of depression
Total

<= 9,00 10,00 - 19,00 20,00 - 30,00
Without 49 62 22 133
With 3 8 6 17
Total 52 70 28 150

Table 1.  Geriatric scale of depression evidenced on exam-
inees

Table 2.  Rate of verified diagnose of depression and un-
known depression according to GDS
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prevalence of depression there was 51.4% (16).
Very similar data on prevalence in depres-
sion (57.7%) (17) were got in 2007 by Chahine 
and associates who conducted the pilot study 
among residents of nursing homes in Lebanon.
Cross-cut study conducted in China in 2011 re-
vealed prevalence of depression in 27% of el-
derly persons of urban community (18). Its com-
parison to previous researches on the subject 
proves that the prevalence of depression among 
elderly persons in China is constantly growing.
In 2005, by using the GD scale on elderly persons 
living in own houses situated in urban environ-
ment of Selangor, Malaysia, Sherina and associates 
got the impressive result of 6.3% (19), which is in-
comparably less than in all of the listed researches.
A research conducted in our country on the DG 
scale depressiveness of persons over 65 of age that 
were treated in ambulances for primary health 
protection. This research resembled to ours in 
sense that the sample mainly consisted of women, 
though the average age was 73,2±5,15 years, while 
in our research the age of examinees varied from 
65 to 105 years, with average value of (median) 
Me=80 years. Their research showed that the de-
pressiveness was present in 55% examinees (20), 
which do not show considerable difference in per-
centage when compared to our examinees (65.3%).
In Serbia, the research conducted throughout the 
year of 2010 in the Ćuprija Medical Centre among 

persons of third age showed the prevalence of 
depression in 55% (21), which is identical to the 
depression prevalence results got in a BiH re-
search on elderly persons treated in ambulances 
for primary health protection (55%). Prevalence 
of depression (55%) is somewhat lesser then in 
our research (65.3%), but one has to consider the 
fact that these two researches were conducted 
among elderly population living in their houses.

Conclusions 
Prevalence of depression among residents of Ger-
ontology Centre in Sarajevo was determined by 
GD scale and reached figures of 65.3%, out of 
which mild depression was registered in 46.7% 
cases and severe depression in 18.7% cases. The 
prevalence of verified (diagnosed) depression 
was 11%. Unrecognised depression by GD scale 
was almost six times more frequent (65.3:11.3%) 
than it was the case with diagnosed depression 
in medical records of residents of Gerontol-
ogy Centre in Sarajevo. The connection between 
the diagnosed depression and geriatric scale of 
depression is statistically significant, p=0.039. 
It is necessary to draft a protocol on preven-
tion of manifested depression in persons of 
third age of life that are settled in institutions 
for providing long-term health care, and to de-
fine preventive programmes of this disease for 
persons of third age living in house conditions. 
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Abstract
Introduction: Transfusion treatment (TT) is necessary in patients with gastrointestinal bleeding (GIB) for lost 
blood substitution. This study was aimed at assessing the changes in haematological parameters (hemoglo-
bin, hematocrit, red blood cell count, white cell count, platelet count and prothrombin time) before and after 
TT in anaemic patients with GIB in order to analyse the effect of this treatment. 
Methods: There have been included 293 patients with GIB (the average age was 57.3, ranged from 18-89 
years) who were treated with TT at the Internal Clinic at the University Clinical Center Prishtina during one 
year period. Data for applied blood product and results of the coagulation screen (PT) were collected from 
the Kosovo’s Blood Transfusion Center (KBTC). 
Results: TT has been carried out in 404 episodes, with 714 units of concentrated red blood cells (78.6%), 
189 units of fresh frozen plasma (20.8%) and concentrated platelets (0.6%), with an average dose 3.1 for 
transfunded patients. Average values of Hb before and after TT were 71.8 g/L and 81.4 g/L, respectively; 
while the average values of hematocrite before and after TT were 22.9% and 25.6%, respectively. The aver-
age erythrocytes count before TT was 2.6 respectively after treatment 2.8(p<0.0001). The PT was carried out 
in the 43% of patients with GIB before treatment with FFP, but after that only in 2% of cases.
Conclusions: Having in mind difficult clinical and unsustainable situation in patients with gastrointestinal 
bleeding, the Transfusion Treatment resulted in the considerable improvement of the specific blood indica-
tors.� © 2012 All rights reserved

Keywords: Transfusion Treatment, gastrointestinal bleeding, blood products, hemoglobin, hematocrit.
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Introduction
Transfusion treatment (TT) is a basic ele-
ment in the treatment of acute, persisting 
gastrointestinal bleeding, which may pres-
ent a high mortality rate ranging from 5 to 
10% according to the various series (1, 2).
One of the main aims when treating patients 
with upper or lower gastrointestinal bleeding is 
to treat hypovolemia resulting from loss of blood 
(3, 4). The early management of GIB is based on 

resuscitative measures of fluid infusion or blood 
transfusion to reverse the direct consequences 
of bleeding; prevention of end-organ damage in-
duced by the bleeding, such as hypoxia (5). The 
amount of transfusion of red blood cells and 
blood products must be individualized, depend-
ing on the characteristics of each specific case 
(speed of blood loss, state of cardiovascular re-
serve, other organ or vital system pathology, in-
jury causing bleeding, re-bleeding etc.) (6, 7).
According to the guidelines, in the absence of 
risk factors and symptoms, the patients should 
not be given a blood transfusion regardless of 
their haemoglobin level. However, few studies 
have attempted to validate appropriateness of 
blood transfusion according to these criteria (8).
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At the present time it is very hard to establish the 
appropriateness of RBC transfusion in GIB (9). 
Assessing whether a patient is actively bleeding or 
not at the time of transfusion is sometimes difficult 
and the haemoglobin value alone at presentation 
may not accurately reflect blood loss and or help 
decision-making about the need for RBC transfu-
sion (10). An Hb of >10g/dL has been used as a cut 
off for inappropriate transfusion in those patients 
who did not present with signs or symptoms of 
shock, as per BSG guidelines (11). RBC transfusion 
is not indicated in haemodynamically stable pa-
tients where no haemoglobin value is available (1). 
Transfusion in those who are haemodynamically 
unstable at presentation with acute bleeding is re-
garded as appropriate (12). For patients who have 
stopped bleeding but are regarded as being at high 
risk of re-bleeding or death, a top-up transfusion to 
the haemoglobin of 10g/dL is reasonable (13-15). 
Coagulopathy (defined as an international normal-
ized ratio of prothrombin time >1.5) or thrombocy-
topenia (<50,000 platelets/μl) should be treated us-
ing fresh frozen plasma or platelets, respectively (4).
Also laboratory investigations: full blood count, 
urea and electrolytes, liver function tests and coag-
ulation screen should be measured at presentation 
with acute GIB for transfusion data (16). The initial 
haematocrit on admission is best interpreted when 
a recent prior baseline haematocrit is available for 
comparison. Serial haematocrits are helpful to 
assess the severity of the GIB but should be inte-
grated with the hemodynamic assessment because 
overhydration falsely depresses the haematocrit 
(5). Equilibration of hemoglobin concentration af-
ter transfusion has been estimated to take about 24 
hours, in persons who have not bled recently (17).
This study was aimed at assessing the changes in hae-
matological parameters (hemoglobin, hematocrit, 
red blood cell count, white cell count, platelet count 
and prothrombin time-PT) before and after treat-
ment with blood products in anaemic patients with 
GIB in order to analyse the effect of this treatment.
 
Methods

Study Subjects
The study included 293 patients with gastrointes-
tinal bleeding during one year period, who had 
been treated at the Internal Clinic in the Uni-

versity Clinical Center in Prishtina (UCC). The 
males were represented at 174 or 59.4% of cases 
with GIB compared to females with only 119 or 
40.6% of cases. Average age of patients was 57.3 
with SD 16.03 (range 18 to 89 years) (Table 1). 

Medical history record, diagnosis and treat-
ment of patients were performed at the Internal 
Clinic in UCC. The overall treatment of gas-
trointestinal bleeding included also TT. Dur-
ing bleeding episodes, treatment with transfu-
sion therapy was performed with concentrated 
red blood cells, fresh frozen plasma (FFP) and 
occasionally with concentrated platelets. 
The data were collected from protocols and medi-
cal history at Internal Clinic in the UCC in Pris-
tine. Also it was collected the data for prepared 
and applied units of concentrated red blood 
cells, fresh frozen plasma and concentrated 
platelets and results of the coagulation screen 
from the protocols of Kosovo’s Blood Transfu-
sion Center in Pristine (KBTC). In separate da-
tabase it was evidenced all collected data for the 
patients with GIB which had been treated by TT.
Patients with GIB treated only with FFP or 
concentrated platelets were excluded. Also 
there were excluded patients without he-
matological parameters before and after TT.
In addition, the type of used therapy (concen-
trated erythrocytes, frozen fresh plasma or con-
centrated platelets) and the type of GIB would 
be interesting to investigate, with the purpose 
to have greater experience in order that for 
the future to draw up a long-term strategy for 
more successful use of the transfusion therapy.
All the patients involved in this work are di-
vided into groups as per their age, gen-

Statistics parameters Age (years)
Mean ± SD 57.3 ± 16.03
Sample size 293 
Range 18-89
Median 59
Confidence Interval (CI) < 95% 55.8
Confidence Interval (CI) > 95% 58.85

Table 1.  Mean age of patients with GIB treated with blood 
products
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der, and localization of bleeding (the pa-
tients with upper GIB and the patients with 
lower GIB) which were treated with blood product.
In addition to this, it’s interesting the therapy use 
percentage studying with blood components and 
that as per the type of the product (concentrated 
erythrocytes, frozen fresh plasma and concen-
trated platelets), overall group of GIB. Also, it was 
calculated the mean transfused dose per patients 
for all applied blood products. All this is done with 
the purpose to have greater experience in order 
that for the future to draw up a long-term strategy 
for more successful use of the transfusion therapy.
Especially, there were analyzed hematological re-
sults (hemoglobin, hematocrit, red blood cell count, 
platelets count, and white blood cell count) before 
and after transfusion treatment with blood prod-
ucts (the measurements of hematological results 
were performed in blood counter Medonic 3200 
at the department of biochemistry in Diagnostic 
Center-University Clinical Center in Prishtina).
The patients who were treated with plasma have car-
ried out the haemostatic tests before and after the 
transfusion of fresh frozen plasma (Prothrombine 
time - PT was performed in Dia Med-x Haemo-
stasis), at the Department of haemostasis in BTC).
Also the patients were divided into groups on 
the basis of the hemoglobin value (after bleeding 
episodes): group I Hb level was <50 g/L, group II 
50-70 g/L, and group III with Hb >70 g/L, which 
have been treated with concentrated Erythrocytes. 

Statistical analysis
Statistical analysis was performed using IN-
STAT 2 statistical software system. A t test was 
used to calculate the difference (p value) in the 
hematological parameters before and after trans-
fusion treatment in the patients with gastroin-
testinal bleeding. There were calculated average 
values, standard deviation, minimum values, 
maximum values, and median, for all hematologi-
cal parameters. For all blood products were cal-
culated average transfused dose/unit per patient.

Results 
Transfusion treatment with blood products 
it has been carried out in 293 patients with 
GIB, who received 908 units of blood products 
with mean transfused unit 3.1 for patient. TT 

is more often needed in upper GIB (783 units 
of blood products were used in treatment of 
234 or 79.9% patients), than in lower GIB (59 
patients received 125 blood product units). 
Mean transfused units of blood products in upper 
GIB was higher than in lower GIB (3.3 respectively 
2.1), Table 2. Upper GIB is more often recorded 
than lower GIB in all patients (males and females).
This treatment resulted in significant improve-
ment of blood specific indicators (Hemoglobin) 
after treatment with the concentrated red blood 
cells of patients with gastrointestinal bleeding. 
Mean values of Hemoglobin prior to transfusion 
were 71.8 g/L (with SD 19.2, minimal and maxi-
mal values 47-145); and after receiving transfu-
sions of concentrated erythrocytes was 81.35 g/L 
(with Standard Deviation 18.8 minimal and maxi-
mal value 47-130 g/L), with p <0.0001 (Table 3).

Blood products Upper 
GIB N (%)

Lower 
GIB N (%)

Total 
GIB N (%)

Concentrated 
Erythrocytes Unit 613 (78.3) 101 (80.8) 714 (78.6)

FFP Unit 165 (21.1) 24 (19.2) 189 ( 20.8)
Concentrated 
platelets Unit 5 (0.6) 0 5 (0.6)

Total Units 783 (100) 125 (100) 908 (100)
Total Patients 234 (79.9) 59 (20.1) 293 (100)
Patients-Male 134(72.8) 40(27.2) 174(100)
Patients-Female 100(85) 19 (15) 119 (100)
Mean transfused 
unit/patient 3.3 2.1 3.1

Table 2.  Transfusion treatment with blood products in pa-
tients with Gastro Intestinal Bleeding

Statistics 
parameters

Hb g/L 
before

Hb g/L 
after

Mean (Ẋ) ± SD 71.9 ± 19.2 81.4 ± 18.8
Sample size 404 402
Range 47-145 47-130
Median 70 81
Confidence Inter-
val (CI) < 95% 70.03 79.5

Confidence Inter-
val (CI) > 95% 73.7 83.2

p <0.0001

Table 3.  Changes of Hemoglobin before and after transfu-
sion treatment in patients with Gastro Intestinal Bleeding
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It was found a significant difference between 
the mean value of hematocrit before and after 
blood transfusion treatment in patients with GIB 
(22.9% respectively 25.6% with p<0.0001) Table 4.
The changes were evident in the values of red 
blood cells count before and after application of 
blood transfusion in GIB, where, the average val-
ues of red blood cells count were 2.65, and after 
the transfusion of this treatment the values rose 
in 2.867x1012/L with value p<0.0001 (Table 5).
Mean values of the white cell count before 
and after transfusion treatment have un-
dergone a slight decrease (11.21 respec-
tively 10.8x109/L) value p<0.001(Table 6).
Blood component therapy has resulted in improve-
ment of the situation, causing increased platelet 
count. Mean values of the platelet count before 
blood transfusion were 221.99 (SD 109.72; minimal 

and maximal value 24.0- 696.0) and after transfu-
sion were 230.42 (SD 108.1 with minimal and max-
imal value 38.0-631) and value p<0.001 (Table 7).
Only 6.8% of patients with GIB who were 
treated with concentrated red blood cells have 
hemoglobin values lower than 50 g/L, while 
the most of them (82.9%) have been treated 
when Hb values was above 50 g/L (Table 8).

Statistics 
parameters Htc % before Htc % after

Mean (Ẋ) ± SD 22.85 ± 5.4 25.61 ± 5.06
Sample size 404 402
Range 10-45 10-38.6
Median 22.6 26.0
Confidence Inter-
val (CI) < 95% 22.3 25.1

Confidence Inter-
val (CI) > 95% 23.36 26.09

p <0.0001

Table 4.  Changes of Hematocrit before and after transfu-
sion treatment in patients with Gastro Intestinal Bleeding

Statistics 
parameters

White blood cell 
count x109/L before 

treatment

White blood cell 
count x109/L after 

treatment
Mean (Ẋ) ± SD 11.2 ± 9.04 10.8 ± 9.2
Sample size 404 402
Range 0.9 – 20.5 1.8 – 4.8
Median 10.4 9.9
Confidence Inter-
val (CI) < 95% 10.3 11.7

Confidence Inter-
val (CI) > 95% 12.7 2.9

p<0.001

Patients No (293) 
%

20 
6.8%

189 
64.5%

84 
28.7%

Hb level g/L <50 g/L 50-70 g/L >70 g/L
No of episode 
(404) 30 174 200

Mean Hb (Ẋ) ± SD 42.6 ± 3.8 61 ± 5.6 83.5 ± 10.5

Statistics 
parameters

Platelet count 
x109/L before

treatment

Platelet count 
x109/L after
treatment

Mean ± SD 221.98 ± 109.7 230.4 ± 108.1
Sample size 404 402
Range 24 – 696 38 - 631
Confidence Inter-
val (CI) < 95% 211.5 219.9

Confidence Inter-
val (CI) > 95% 232.5 240.99

p<0.001

Statistics 
parameters

Red blood cell 
count x1012/L 

before treatment

Red blood cell 
count x1012/L after 

treatment
Mean (Ẋ) ± SD 2.6 ± 1,1 2,9 ± 0.65
Sample size 404 402
Range 1.06 - 20.5 1.1 – 4.8
Confidence Inter-
val (CI) < 95% 2.5 2.8

Confidence Inter-
val (CI) > 95% 2.75 2.9

p<0.0001

Table 6.  Changes of White blood cells count before and 
after transfusion treatment in patients with Gastro Intestinal 
Bleeding

Table 8.  Application of concentrated red blood cells accord-
ing to the Hb values after bleeding episodes in patients with 
gastrointestinal bleeding 

Table 7.  Changes of platelet count before and after transfu-
sion treatment in patients with Gastro Intestinal Bleeding

Table 5.  Changes of Erythrocytes count before and after 
transfusion treatment in patients with Gastro Intestinal Bleed-
ing
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In Table 9 have been presented 142 patients 
who were treated with plasma; only 61 of 
them were tested with PT, before treatment 
with Fresh Frozen Plasma, and after that only 
2.1% of cases were tested with PT. Fresh Fro-
zen Plasma are given to patients with GIB with 
average values of PT 71.2% before transfu-
sion and after transfusion this value rise to 72%.

Discussion 
GIB should be always appreciated as a major emer-
gency, regardless of the amount of blood lost and 
gravity of the clinical situation (18). Despite the 
progress that has been made in past years, in de-
termining the early lesion responsible for gastroin-
testinal bleeding (19), and in assessing the gravity 
of the situation accurately and to control its overall, 
mortality still remains high 10% (20) to 33% (11).
It is important to determine the exact amount 
of blood lost, which is difficult to do at the mo-
ment of meeting with the patient. The decline in 
hematocrit reflects the degree of blood loss after 
a delay of 24 hours or more from an acute GIB. 
Serial hematocrits are helpful to assess the sever-

ity of a GIB but should be integrated with the
hemodynamic assessment because overhydration 
falsely depresses the hematocrit (5, 21). Anemia 
is common in the critically ill patients with GIB 
and results in the frequent use of red blood cell 
(RBC) transfusions (22, 23). The initial hema-
tocrit on admission is best interpreted when a 
recent prior baseline hematocrit is available for 
comparison (5, 24). Other important laboratory 
parameters include the coagulation profile; rou-
tine serum chemistries, especially the blood urea 
nitrogen (BUN) and creatinine levels; and serum 
biochemical parameters of liver function, also 
are helpful to assess the severity of a GIB (5, 11).
Application of blood products should defi-
nitely be followed by the determination of he-
matological parameters before and after treat-
ment in order to know when to start and stop 
the transfusion treatment, considering that 
this treatment carries the possibility of ear-
ly and later transfusion complications (25).
The transfusion treatment with blood prod-
uct in patients with GIB has been carried out in 
404 transfusion episodes which resulted in im-
provement of specific blood indicators. Our data 
showed that the post-transfusion rise of hemoglo-
bin was about 10 g/L after the treatment with the 
concentrated erythrocytes in patients with GIB. 
The administration of 2 units of packed 
red cells elicited a 24-hour increase of 22.4 
+/- 6.8 g per L in haemoglobin concentra-
tion, data represented by Elizalde et al (26).
Hematocrit levels experienced similar changes 
after TT in patients with GIB. Post transfusion 
change of hematocrit was 2.8%. Data showed 
by Khilnani represented post transfusion he-
matocrit change up to 3% (3). But data showed 
by other authors represented more chang-
es in hematocrit value after TT (5.8%) (27).
The changes of value of red blood cell be-
fore and after TT were 0.2x1012/L in patients 
with GIB. Data offered by Ho CH presented 
more post transfusion change of red blood 
cell count up to 0.7 x 1012/L after the transfu-
sion treatment in patients with chronic anemia.
Serious situation in patients with GIB should 
evaluate not only with determining the red blood 
cell count, the hemoglobin and hematocrit level, 
but also through other indicators as the white cell 

No of cases 
treated 

with FFP

Statistical 
Parameters

of PT

Before
Treatment

After
treatment

Upper GIB
No 116 

Nr 51 2
% 44.0 1.7

Mean PT 70.5 80
SD 24.6 7.1
Min 10 75
Max 120 85

Lower GIB
No 26 

No 10 1
% 38.5 3.8

Mean PT 74.8 56
SD 22.3 56
Min 40 56
Max 109 56

TOTAL
No 142 

Nr 61 3
% 43.0 2.1

Mean PT 71.2 72
SD 24.1 14.7
Min 10 56
Max 120 85

Table 9.  Values of PT before and after application of Fresh 
Frozen Plasma in patients with Gastro Intestinal Bleeding
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count, platelet count, PT and other indicators (28). 
Transfusion treatment with blood products 
has resulted in declining the leucocytes aver-
age count after transfusion: (11,2 x 109/L before 
transfusion, i.e. 10,8x109/L after transfusion). 
Data showed by Barkun - International consen-
sus recommendations on the management of pa-
tients with GIB (5) represented that leukocytosis 
may be secondary to the stress of acute bleeding.
The transfusion treatment with blood products, 
erythrocytes and platelets, was not marked by 
significant increase of average values of platelet 
count before and after transfusion, where the post 
transfusion change was 7,5x109/L. Data from oth-
er authors indicate decrease in the platelet count 
with post transfusion change, -40x109/L (27).
There are many recommendations about Applica-
tion of concentrated red blood cells according to 
the Hb values: Hebert et al. (28) (Canada, 1993) 
with pretransfusion hemoglobin mean level 8.6 g/
dl; Vincent et al.(29) (Western Europe 1999) with 
pretransfusion hemoglobin mean level: 8.4; Rao 
et al.(30) (UK 1999) with pretransfusion hemo-
globin median level: 8.5 g/dl; Corwin et al.(31) 
(USA 2000 – 2001) with pretransfusion hemoglo-
bin mean level: 8.6; Walsh et al.(32) UK (Scotland 
2001) with pretransfusion hemoglobin median 
level: 7.8 g/dl; French et al. (33) (Australia and 
NewZealand 2001) with pretransfusion hemoglo-
bin median level: 8.2 g/dl; Vincent et al. (34) (West-
ern and Eastern Europe 2002) with pretransfusion 
hemoglobin median level: 8.2 g/dl; Westbrook et 
al.(35) (Australia and New Zealand 2008) with 
pretransfusion hemoglobin mean level: 7.7 g/dl.

Erythrocytes will be transfused when the pa-
tients had Hb less than 70 g/L with stable homo-
dynamic condition without bleeding; then when 
the patients had Hb below 80g/L with over 65 
years, with stable homodynamic condition and 
without bloodshed; and patients with various se-
rious cardio respiratory diseases, patients who 
received blood transfusion with Hb values over 
100 g/L and who had stable homodynamic con-
dition counted as unnecessary transfusions (10).
The application of transfusion therapy in patients 
with GIB according to data of some authors (36), 
is made in the average values of hemoglobin 
84 g/L while other authors referred mean val-

ues of Hb 94 g/L before application of TT (37).
Other data from the literature (38), have resulted in 
greater participation of patients (up to 92%), who 
as a criterion for treatment with blood transfusion 
had Hb levels below 70 g/L, compared with our data 
where this participation of the patients was 71.3%.
The data showed by Mathoulin-Pelssier et al, rep-
resented TT in patients with GIB in 175 hospitals 
in France. They found that transfused mean dose 
of blood product was 3.7 per patient. Patients 
with GIB were treated with concentrated eryth-
rocytes (83.4%), FFP (14.8%) and concentrated 
platelet (1.73%) (39). The similar data we found 
in our patients, who were treated with blood 
products: erythrocytes, FFP and concentrated 
platelet (78.6%, 20.8%, and 0.6%) with mean 
transfused dose 3.1 per patient. Data showed 
by other authors (29, 30, 33) found the mean 
transfused dose between 4.8-6.75 per patient. 
The data from UK wide audit of GIB showed in-
appropriate transfusion more common for platelet 
and FFP transfusion than for red blood cells. In 
this study, PT testing was performed in 71% of 
patients with GIB who have received FFP. 27% of 
the tested patients have had normal values of PT 
and INR 1,5 and these are regarded as unneces-
sary transfusions (10). Therefore the application 
of Fresh Frozen Plasma should be used when the 
values of PT are prolonged for 3 seconds and INR 
is under 1,5. PT testing was performed in 43% of 
our patients (61/142) before transfusion treatment 
with Fresh Frozen Plasma, but after that, only 2, 
1% where retested, with minimal and maximal 
value of PT 20% respectively 120%. But Lee et al 
found INR values of PT 2,1 plus SD 0,11 in pa-
tients (68/71) with gastrointestinal bleeding (40). 
Also and data showed by Defreyne Luc et al pre-
sented PT < 50% in 25 % of patients with GIB (41).

Conclusions 
Based on this study it can be concluded that the 
transfusion treatment with blood and blood prod-
ucts is more than necessary for the patients with 
gastrointestinal bleeding. Having in mind diffi-
cult clinical and unsustainable situation of these 
cases the treatment of the patients with gastro-
intestinal bleeding with blood respectively with 
blood products has resulted in the considerable 
improvement of the specific blood indicators. 
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Abstract
Introduction: Selection of optimal nutrition for physical activity of sportsmen depends on several factors, 
and includes the type and duration of exercises, total energy consumption, time needed for recovery, and 
nutritional preferences. Proper nutrition of sportsmen relies on adequate combination and participation of all 
the macronutrients. The aim of this research was to analyse and determine the nutritional awareness and 
habits of sportsmen depending on their age and type of sports they indulge.
Methods: This is a cross-sectional, descriptive, and analytical study undertaken from May to July 2011 on 
the sample of 100 examinees/sportsmen of the Football Club “Željezničar“ and Basketball Club “Bosna“. 
Results: General awareness of sportsmen on basic principles of proper nutrition is unsatisfactory. Statistical 
significance per type of sport and age of sportsmen is proved through representation of macronutrients in 
their nutrition. For 49.1% footballers and 52% sportsmen over 19 years of age the most important combina-
tion of macronutrients resembles the model of carbohydrates-proteins-fats, while 48.9% of basketballers 
and sportsmen under 18 prefer proteins-carbohydrates-fats. The study had shown a statistically significant 
difference (p=0.01) between the footballers and basketballers with regard to the type of meal they consume 
before the trainings. 
Conclusion: Insufficient knowledge on the subject reflects in bad nutritional habits, especially those related 
to the number and arrangement of daily meals in comparison to respective sports activities.
� © 2012 All rights reserved
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Introduction
Nutrition of sportsmen seems to get more and more 
attention of scientists striving to acquire even bet-
ter results while preserving their health, composi-
tion of the body and mass, as well as to fulfil the 
energetic needs for their physical activities. Sports-
men nutrition should be focused on: satisfying the 
energetic needs, and providing sufficient amount 
of energy for work of muscles and other tissues.
Importance of proper nutrition is placed right 
behind the talent and the exercise. Nutrition of 
sportsmen must be organised in a way to provide 
for certain types of activities, such as speed and an-
aerobic endurance. The energy released in chemi-

cal processes of decomposition of carbohydrates, 
fats, and proteins is used for work of muscles and 
conduction of basic processes in organism (1).
The general public is suggested to consume carbo-
hydrates in amount of 50-55% of the total number 
of calories (2), while the official nutritional guide-
lines for sportsmen unanimously recommend 
nutrition that is 60-70% rich in carbohydrates. 
However, a better way for determining actual car-
bohydrate needs of a sportsman has to do with rec-
ommendation that the amount of carbohydrates is 
proportional with the body mass, and is to be ex-
pressed in grams per kilogram of body mass (g/kg 
BM). Daily intake of carbohydrates for common 
needs varies from 5 to 7 g/kg, while the needs for 
increased endurance of sportsmen vary from 7 to 
10 g/kg/a day. Burke and associates proved that am-
plified availability of carbohydrates improves the 
endurance during increased physical activity (3).
A sportsman needs carbohydrates for they: secure 
energy sufficient for satisfying the majority of calo-
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rie needs, create optimal reserves of glycogen, pro-
vide recovery of muscles after the physical activity, 
and secure quick and easily accessible source of en-
ergy for maintaining the level of glucose in blood (4). 
Recommended level of protein intake for the gen-
eral public varies from 12 -15% of total calories 
intake, or daily intake of 0.8 g/kg of body mass (2).
There are several reasons why the sportsmen 
need to take more proteins than is recommend-
ed to general population: they have lesser fat 
free mass, they lose proteins trough urine (pro-
teinuria) where the amount of proteins excreted 
through urine proportionally increases with in-
crease of intensity and length of exercise, that 
during the physical activities they burn small 
amount of proteins (approximately 5%), and they 
need additional amount of proteins for recov-
ery of muscles damaged during the trainings (5).
The research undertaken by Kerksick and associ-
ates showed that sportsmen indulged in inten-
sive trainings have increasing need for proteins 
so their daily intake should vary from 1.4-2.0 g/
kg. Sportsmen who in their nutrition use smaller 
amount of proteins than the indicated one, dem-
onstrate slower recovery after trainings and are 
facing increasing risk of loss in body mass (6).
Useful effects of omega-3 fatty acids may influ-
ence the performance of sportsmen in following 
manner: increase in supply of oxygen and nutri-
ments to the muscles and other tissues, increase 
in aerobic metabolism, increased secretion of 
somatotropin (growth hormone), and reduc-
tion of muscle soreness, which can contribute to 
the time needed for recovery after trainings (7).
The study conducted by Klein and associates 
proved that sportsmen that regularly indulge 
endurance sports for the source of energy in a 
moderate exercise more frequently use fatties 
than is the case with recreational sportsmen (8).
The dynamics of intake of the energetic substances 
or the arrangement of meals should be harmon-
ised with the dynamics of the expenditure of ener-
gy. The researches show that obedience to this rule 
helps sportsmen to maintain their fat free mass, 
lower the level of body fats, increase the feeling of 
wellbeing and improve results gained in the sports. 
The sports nutritionists indicate that the sports-
men generally do not drink nor eat enough (9, 10). 
Additionally, intake of nutrients is not adequately 

arranged and affects both the body conformation 
and the results (11). The research conducted on 
national level by Bernadot and associates indicates 
the fact that the common pattern of sportsmen nu-
trition, characterised by irregular meals and intake 
of bountiful meals by the end of day, is not a path 
to good results acquired in sports, for it causes a 
major loss of energy (12). There are many stud-
ies on frequency of taken meals, which ascertain 
that more often meals lead to lessening of body 
fats and increasing of the body mass. Additionally, 
gastrointestinal tract difficulties occurring due to 
bountiful meals seem to lessen (13). The aim of 
this research was to analyse and determine level of 
awareness on nutritional habits of sportsmen de-
pending on their age and type of sports they indulge.

Methods
The study was conducted from May to July 2011 
in the area of Sarajevo Canton, and covered par-
ticipation of 100 sportsmen from two clubs, the 
Football Club “Željezničar” (43 football players) 
and Basketball Club “Bosna” (57 basketball play-
ers). The research involved all the senior and 
cadet players from the two clubs. The inclusion 
criteria: voluntary consent to participate in the 
research, and to regular exercises/trainings. The 
exclusion criteria: unwillingness to participate 
in the research, and irregular exercises/trainings. 
The survey was carried in a way that sportsmen 
were given questionnaire consisting of 50 ques-
tions to provide their written opinion. The sur-
vey covered modified questionnaire on general 
principles of proper nutrition (number of meals, 
type of groceries used, and frequency in use), 
and specific items on sportsmen nutrition (pres-
ence of macronutrients, type and time of meals in 
comparison to trainings, the supplements). The 
survey was aimed to provide sufficient amount 
of data on nutritional habits and risks related to 
nutrition of sportsmen. Through 18 questions 
was checked the knowledge of sportsmen on gen-
eral principles of proper nutrition. Depending on 
the number of correct answers, the knowledge 
of sportsmen was evaluated as: unsatisfactory 
(0-8 correct answers), satisfactory (9-13 correct 
answers), and excellent (14-18 correct answers). 
For statistical analysis of data was used the SPSS 
program for Windows.
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Results
Differences in knowledge on proper 
nutrition between the sportsmen are 
insignificant, for both the football and 
basketball players had in average under 
8 points. Sportsmen over 19 years of 
age had 6.28±2.27, while those under 
19 had 5.64±1.80.Sportsmen usually 
have 3 meals a day (48%);next category 
has 4 meals a day(34%), five meals take 
13% of sportsmen, and 2 meals a day-
take4%.Footballers for the most impor-
tant combination of nutrients find car-
bohydrates-proteins-fats (49.1%), then 
proteins-carbohydrates-fats (37.7%), 
while the least important combination 
for them concerns fats-carbohydrates-
proteins (3.8%). For basketball players 
the most important combination is pro-
teins-carbohydrates-fats (48.9%), then 
carbohydrates-proteins-fats (27.7%), 
fats-carbohydrates-proteins (21.3%), 
and carbohydrates-fats-proteins(2.1%).
For sportsmen over 19years of age 
the most important combination cov-
ers carbohydrates-proteins-fats (52%), 
while those under 19 think that the 
most important combination is that 
of proteins-carbohydrates-fats(44%).
The examinees most frequently have their 
last meal 2 hours prior to the training, 
though those over 19 usually have their 
last meal 3h prior to the training (44%).
Footballers most frequently have meal 
with carbohydrates (50.9%), while the 
basketballers choose proteins(48.9%). 

FIGURE 1.  Test resultson awareness of sportsmen per type 
of sport and age

	   FIGURE 2.  Number of daily meals

Type of 
sports

Carb.hyd-
Prot.-Fats 

Carb.hyd.-
Fats-Prot.

Prot.-Carb. 
hyd.-Fats

Fats-Carb.
hyd.-Prot. Total

Football N 26 5 20 2 53
% 49.1 9.4 37.7 3.8 100

Basketball N 13 1 23 10 47
% 27.7 2.1 48.9 21.3 100

Total N 39 6 43 12 100
% 39.0 6.0 43.0 12.0 100

Age
Under 19 N 13 3 22 12 50

% 26.0 6.0 44.0 24.0 100
Over 19 N 26 3 21 0 50

% 52.0 6.0 42.0 0 100
Total N 39 6 43 12 100

% 39.0 6.0 43.0 12.0 100

Table 1.  Macronutrients per importance in nutrition depending on age 
and type of sports 

FIGURE 3.  Time of consumption of the last meal prior to the training, 
depending on age and type of sports indulged
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With regard to the age, the sportsmen 
over 19 most frequently take carbohy-
drate meal, 46%, where sportsmen un-
der 19 take the one with proteins, 36%. 
After the training, the examined 
sportsmen usually consume food 
rich in proteins, which is the case 
for 47.2% footballers, 53.2% basket-
ballers, 58% sports men under 19 and 
42% sports men over 19.The food rich 
in fats is the least consummated food.

Discussion
The researches made up to now show 
that the sportsmen possess minimum 
knowledge on nutrition. Sportsmen 
who educate themselves on nutrition 

FIGURE 4.  Time of consumption of meal after the training per type of sports and age

FIGURE 5.  Type of meal most frequently used after the training per type of sports and age

Type of 
sports

Meal rich 
in proteins 

Meal rich in 
carbohydrates 

Meal rich 
in f atties 

Combined 
meal Total

Football N 25 13 0 15 53
% 47.2 24.5 0 28.3 100

Basketball N 25 10 1 11 47
% 53.2 21.3 2.1 23.4 100

Total N 50 23 1 26 100
% 50.0 23.0 1.0 26.0 100

Age
Under 19 N 29 9 1 11 50

% 58.0 18.0 2.0 22.0 100
Over 19 N 21 14 0 15 50

% 42.0 28.0 0 30.0 100
Total N 50 23 1 26 100

% 50.0 23.0 1.0 26.0 100

Table 2.  Type of meal most frequently used after the training per type 
of sports and age 
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demonstrate considerably higher level of aware-
ness, which results in more adequate nutrition 
and in avoiding groceries that can harm them (14).
Education on nutrition is very important for 
sportsmen, because the proper nutrition is, along 
with talent and training, the key to success and 
preservation of health of each sportsman. When 
it comes to nutrition, their main field of interest 
should concern the adequate proportion of mac-
ronutrients. Proper representation of macronutri-
ents important for good health and performance 
in sports provided the footballers (49.1%) unlike 
48.9% of basketballers, who had proteins on the 
first place. Such view of basketballers can be ex-
plained by the fact that they were younger than the 
footballers who wanted to increase their muscle 
mass through intake of proteins. This was addi-
tionally supported by results per age, because the 
elder sportsmen preferred carbohydrates (52%), 
while44% of those under 19 were for proteins. 
Researches on intake of nutrients of footballers 
showed that their nutrition is similar to that of 
general population. It should be highlighted that 
the research undertaken by Kirkendal showed that 
sportsmen consume considerably lesser amount 
of carbohydrates, and high percentage of fats (15). 
Similar results were gained in Croatia, where the 
greatest discrepancies in daily intakes were deter-
mined for carbohydrates and fats. Daily intake of 
carbohydrates was lesser, while the intake of fats 
exceeded the recommended values (16). High 
percentage of sportsmen from our research even 
believes that the food rich in fats should come first. 
Such attitude is not good, for high percentage of 
fats in nutrition can have negative consequences 
on both the health and the sports performance. It is 
the fact that burned fats release the biggest amount 
of energy, but the sportsmen should keep in mind 
that this process requires expenditure of more ox-
ygen. Thus, with 1 litre of oxygen used for burning 
carbohydrates one gets 5kcl of energy, unlike 4.7 
kcal got through burning the fats (4). Fats are im-
portant for nutrition of sportsmen, especially for 
those indulging the endurance sports, because they 
represent reserve source of energy. However, one 
should pay attention to the type of fats included 
in nutrition. The nutrition should include mostly 
unsaturated fatty acids. This is the rule that applies 
for both the sportsmen and general population. 

The researches on influence of omega 3-fatty acids 
on sports performance did not prove any advance-
ment in strength and endurance, nor in relieving 
ore muscles (7, 17). Our study shows that even 
46% of sportsmen consider proteins for the most 
important nutrients. Sportsmen need to know that 
the main role of proteins is of constitutive charac-
ter, so they are not good source of energy because 
their combustion results in lot of metabolic waste.
Aside to number of daily meals, it is also very im-
portant the keep in mind the time before and after 
trainings when the food was taken, as well as the 
type of groceries consummated. Footballers most 
frequently consume their last meal 2 hours before 
prior to training (49.1%), which also applies for 
basketballers (68.1%). When the age is considered, 
the majority of sportsmen under 19 consume their 
last meal 2 hours prior to training (76%), unlike 
those over 19 who take their last meal 3 hours 
before the training. The meal taken before the 
training should prepare them for the fore com-
ing physical activity. One should be careful of the 
timing of food consummation because indulg-
ing in training with food still present in stomach 
can cause nausea and vomiting. At the same time, 
one should also keep in mind the type of grocer-
ies used, because on them depends the speed of 
gastric emptying (18). The researches had shown 
that the abundance of meal taken before the train-
ing and timing of its consumption are interlinked. 
Since the majority of sportsmen do not like to train 
with full stomachs, they should have smaller meals 
rich in carbohydrates that are consummated 2-3 
hours before the training. In case the meal con-
sists of proteins and fats, the consumption time 
extends to 4 hours before the training (19-22).
The meal to be consumed after the training should 
refill the spent reserves of glycogen in shortest time 
possible, and that is why its consumption should 
be initiated right after the training. Researches of 
Bloom and associates showed that the fastest refill-
ing the glycogen depots occurs with highest rate of 
enzyme of glycogen-synthesis, which is just after 
the training. Each delay in meal for one hour or 
more is slowing the regeneration of glycogen re-
serves and extends the recovery time (23). There is 
about the same number of footballers and basket-
ballers who eat their mail one hour after the train-
ing. Sportsmen under 19 have better habits than 
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the elder ones, because 84% of them do eat after the 
training, unlike the elder sportsmen who in 40% 
of cases eat after two hours after the training. The 
researchers showed that the consumption of car-
bohydrates right after the training results in higher 
level of glycogen after 6 hours, than is the case if 
the meal is taken 2 hours after the training (24, 25).
Time of pre-training meal consumption is tight-
ly connected to the type of meal consummated. 
Footballers most frequently consume food rich 
in carbohydrates (50.9%), and the same percent-
age of them also take both protein and combined 
meals. Before the training, basketballers most 
frequently consume food rich in proteins(48.9%), 
and 4.3% consume food rich in fatties. When 
considered their age, we can say that sportsmen 
over 19 have better habits, because 46% of them 
before the training take meal rich in carbohy-
drates, while sportsmen under 19 have almost 
the same intake of proteins (36%) and of carbo-
hydrates (34%). According to recommendations 
of the American Institute for Sports Medicine, 
as well as both American and Canadian Dieti-
tian Association, sportsmen should have pre-
training intake of a meal rich in carbohydrates to 
maintain the level of glucose in blood, moderate 
amount of proteins and relatively small amount 
of fatties and fibres to ease the stomach discharg-
ing and evade gastrointestinal difficulties (26).
Post-exercise meals of sportsmen are of great im-
portance, too, influencing the recovery of used 
reserves of glycogen and the speed of the process. 
Lesser number of sportsmen involved in this re-
search have a good habit of post-exercise con-
sumption of food rich in carbohydrates (24.5% of 
footballers, 21.3%basketballers, 18% of sportsmen 

under 19, and 19. 28%sportsmen over 19). Such 
routine will not help sportsmen to refill empty de-
pots of glycogen, to recover and adequately pre-
pare for the following training. American Institute 
for Sports Medicine, as well as the American and 
Canadian Dietitian Association recommend con-
sumption of carbohydrates within 30 minutes after 
the training (27). Researches showed that con-
sumption of smaller amount of proteins will not af-
fect refill of glycogen in muscles and liver (28), but 
will contribute to quicker recovery of muscles (29).

Conclusions 
Sportsmen showed insufficient level of awareness 
in field of general principles of proper nutrition 
and of specific nutrition needed for sportsmen. 
Footballers and basketballers have the same level 
of knowledge on the subject, where slightly better 
knowledge was evidenced with sportsmen above 
19 years of age over those under 19. The sports-
men do not have knowledge on daily needs for 
macronutrients, role of macronutrients in nutri-
tion, nor on the basic principles that are specific 
and important for nutrition of sportsmen. Insuf-
ficient knowledge is reflected in bad nutritional 
habits evidenced in the number /organisation of 
daily meals and the sporting activity they indulge. 
When considered the type of meal and the sport-
ing activity, the footballers seem to have better 
habits that the basketballers, and in respect of their 
age, sportsmen over 19 win over those under 19.
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Abstract
Introduction: Preeclampsia is a disease whose etiology is not very clearly explained. The aim of this study 
was to investigate the importance of blood urea nitrogen (BUN)/creatinine ratio in diagnosing preeclampsia 
and evaluating prognosis. 
Methods: The patients in this research were examined and diagnosed in the Department of Obstetrics and 
Gynecology, University Clinical Centre of Kosovo. Control group included 25 pregnant women with a normal 
blood pressure and with a gestational age of more than 20 weeks, whereas the investigation group included 
25 women diagnosed with preeclampsia. The patients were not administered therapy four days before the 
examination. For the determination of biochemical parameters we used end point bichromatic enzymatic rate 
and enzymatic conductivity rate.
Results: BUN/Creatinine index in the preeclamptic group was 19±7.7, uric acid 280±70 µmol/L, lactate dehy-
drogenase 198±63 U/L, while the number of platelets was 195±5061 x 109/L. In control group BUN/Creatinine 
index was 12±3, lactate dehydrogenase was 165±57 U/L, uric acid 197±79 µmol/La and the platelet number 
was 243±61 x109/L. Albumin/Globulin index in the preeclamptic group was 0.8±0.12, whereas in the control 
group it was 0.9±0.16.
Conclusions: BUN/Creatinine ratio in pregnant women with preeclampsia was significantly increased (t=-
4.14; p=0.00013) in comparison to the control group. It indicates the prerenal source of azotemia. This index 
can be important for the evaluation of preeclampsia severity. � © 2012 All rights reserved

Keywords: preeclampsia, BUN/Creatinine ratio, Albumin/Globulin ratio.
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Introduction
Preeclampsia is a specific state of pregnant women 
which involves an increase of arterial blood pres-
sure, accompanied by proteinuria, oedema or 
both. Eclampsia, on the other hand, is defined as 
a state with convulsion, coma or both in patients 
with preeclampsia signs (1-6). The incidence of 
preeclampsia is 5-7% in all pregnancies (1-6). 
One of the causes of preeclampsia can be consid-
ered the disbalance between prostacyclin (prosta-
glandin I2) and thromboxane A2, an active metab-
olite of arachidonic acid (1,5,6). This disbalance 
causes vasospasm, a central change in preeclamp-
sia (1). Presence of brain edema at MR imaging in 

patients who were presented with preeclampsia-
eclampsia and neurologic symptoms is associated 
with abnormal red blood cell morphology and 
elevated LDH levels. These findings indicate mi-
croangiopathic hemolysis, which suggests endo-
thelial damage, after 20th week of pregnancy (7). 
A number of biochemical and haematological 
parameters change in preeclampsia in compari-
son to the normal pregnancy (3,8-10). Therefore, 
laboratory evaluation of women who develop 
hypertension after midpregnancy is conducted 
and it usually includes: haemoglobin and haema-
tocrit determination, blood smear, platelet count, 
urinalysis as well as the determination of serum 
oxaloacetic transaminase, lactic acid dehydroge-
nase, serum albumin, uric acid and creatinine (7, 
9-13). The literature suggests that no single marker 
is currently adequate to predict the development 
of preeclampsia and that a combination of indices 
would be most effective (14-16). Increased plasma 
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urea with normal creatinine concentrations giving 
rise to high ratios may be seen with any of the pre-
renal states (17). However, blood urea nitrogen/
creatinine has been used as a crude discriminator 
between prerenal and postrenal azotemia (17-18).
The purpose of this research was to investigate 
that BUN/Creatinine index is a preeclampsia pre-
dictor together with the other diagnostic param-
eters which would help diagnosing, treatment and 
prognostic evaluation of preeclamptic women.

Methods

Study Subjects
We have studied 25 pregnant women of the pre-
eclamptic group and 25 patients of control group. 
Control group has resulted with no symptoms 
related to preeclampsia while in the preeclamptic 
group there were pregnant women with preeclamp-
sia signs, hypertension, oedema and proteinuria. 
The patients were selected in the Obstetrical and 
Gynaecological Clinics of University Clinical Cen-
tre of Kosovo, whereas the sample analysis took 
place in the Department of Biochemistry of the 
Faculty of Medicine, University of Prishtina, dur-
ing 2011. The women of the preeclamptic group 
were in the gestational age of 20 weeks, with an ar-
terial pressure of over 140 mm Hg for the systolic 
and over 90 mm Hg for the diastolic. Hyperten-
sion appeared during pregnancy. Proteins in urine 
were over 0.5 g/L. All the patients had oedema of 
lower extremities while 80% had oedema of upper 
extremities and face as well. On the other hand, 
control group included pregnant women with a 
gestational age of over 20 weeks, normal arterial 
pressure (<135 /85 mmHg) and a lack of symp-
toms as those described in the preeclamptic group. 

Detailed analysis
The blood was taken from patients with vacu-
tainer tubes (SARSTEDT) containing the anti-
coagulant lithium heparin and in tubes without 
anticoagulants. Platelets were determined in the 
automatic reader (Medonic 630, Sweden). Bio-
chemical parameters were determined in the 
biochemical analyzer Synchron CX7 of Beckman 
Coulter Company, USA. The used reagents were 
of Beckman Instrumental, Inc. Galway. Ireland. 
Urea nitrogen concentration was determined by 

an enzymatic conductivity rate method; creati-
nine by means of the Jaffe rate method; Lactate 
dehydrogenase activity was measured by the en-
zymatic rate method. Uric acid concentration was 
measured by a timed-endpoint method with the 
enzyme uricase. Proteins in serum were measured 
by a timed-endpoint biuret method and albu-
mins were determined with brome cresol purple 
(BCP), a timed endpoint method as well (26). We 
have determined proteins in urine with the end 
point method with pyrogallol red, a reagent of 
Cromatest- Linear Chemicals Company, Spain.

Statistical analysis
The statistics were made with the Vassar-Stats sys-
tem. T-test was conducted and the average, correla-
tion (r) and standard deviation were counted. These 
are shown in the tabular presentation. With the t-
test we have compared control and preeclamptic 
group by including the pregnancy age, gestation 
age, systolic and diastolic arterial pressure as well 
as biochemical parameters such as urea, creatinine, 
proteins, albumins, LDH, uric acid, Bun/Creati-
nine index, A/G index and platelets. The average 
and standard deviations were calculated for all the 
parameters and indexes. The correlation between 
Bun/Creatinine and Albumin/Globulin, Bun/Cre-
atinine and Uric acid, Bun/Creatinine and LDH 
was calculated in control group. The same correla-
tions were calculated for the pathologic group. The 
differences in which the p value was less than 0.05 
(p <0.05) were considered statistically significant.

Results
The patients of control group (n=25) were 28±6 
years old, while the preeclamptic group (n=25) 
30±6. The age of pregnancy for both groups was 
> 20 weeks with an average of 33 weeks gestation. 
The preeclamptic group’s diastolic arterial blood 
pressure was (DATP) 115±14 mmHg, while that 
of control group was 75±5 mm Hg. Systolic arte-
rial blood pressure was 115±5 mm Hg for the con-
trol group, while for the group with preeclampsia 
175±13 mm Hg. Parameters like urea, creatinine, 
protein, albumin, uric acid, LDH (lactate dehydro-
genase), the number of platelets, blood urea nitro-
gen/creatinine index and albumin/globulin index, 
have been presented in Table 1. In table 3 we have 
presented the difference between Blood urea ni-
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trogen/Creatinine ratio in the group with a normal 
blood pressure and the preeclampsia group, as well 
as the A/G ratio between the two groups with t-test. 

Discussion
Creatinine, urea and uric acid are non-protein ni-
trogenous metabolites that are cleared from the 
body by the kidney following glomerular filtration. 
Measurements of plasma or serum concentration 
of these metabolites are commonly used as indi-
cators of kidney function and other conditions 
(14,17). Therefore, their determination in serum 
during pregnancy is of a major importance to di-
agnose kidney function especially at women with 
preeclampsia signs. This would be used to evalu-
ate kidney function as well as the possibility of a 
secondary source of urea or of the nitrogen part 
of urea increase (Blood urea nitrogen ) in plasma. 
The significant difference between arte-
rial systolic and diastolic blood pressure be-
tween control group and the pregnant wom-
en with preeclampsia signs is clearly shown 
(t=-20 and for diastolic t= -13 , Table 2). 
The difference occurs in BUN/Creatinine ratio, 

which is characterized with an increase of this 
ratio in the pathologic group (BUN/Creatine ra-
tio =19±8) in comparison to control group BUN/
Creatinine=12±3 (t=-3.92; p=0.00027, Table 2). 
This can be explained with the occurrence of mi-
croangiopathic haemolysis, which is related to 
the injury of endothelium in the group with pre-
eclampsia changes (Fig. 1, 1,4,8,20-24,27- 28). As 
a consequence, urea synthesis in liver would be 
increased as well as the incapability of kidneys to 
excrete urea from blood with such a high concen-
tration. This way we would have a more complete 
data. There is no significant difference between the 
A/G ratio of control group and the preeclamptic 
one, although a tendency for a decrease is seen in 
the group with preeclampsia (Table 3). The differ-
ence between albumins of CG and those of PG is 
statistically significant (p=0.03).This is because 
the protein removal in urine, in the group of pre-
eclamptic women, is increased with an average 
amount of 1.41±0.9 g/L (Table 1) which brings to 
the decrease of albumins in serum with an average 
value of 27±3.6 g/L (25). The level of urea in serum 
at the patients of preeclamptic group is significant-

CG PG T p
N 25
Year 28±6 30±6 -0.72 0.47
Gestational 
age, wk 33±4 33±4 0.09 0.928

SATP (mmHG) 115±5 175±13 -20.77 < 0.0001
DATP (mmHg) 75±5 115±14 -13.49 < 0.0001
Urea (mmol/L) 2.46±0.8 4.6±1.7 -4.92 <0.0001
Creatinine 
(µmol/L) 53±10 64±22 -1.62 0.11

Total protein 
(g/L) 65±4.6 59.4±5.8 1.69 0.09

Albumin (g/L) 31.3±2.8 27±3,6 2.2 0.03
URIC (µmo/L) 197±79 280±70 -3.39 0.0013
LDH (U/L) 165±57 198±63 -1.73 0.093
Blood urea 
nitrogen/creati-
nine index

12±3 19±7.7 -3.92 0.00027

A/G 0.9±0.16 0.8±0.12 1.28 0.2
Protein 
(in urine) 0.13±0.1 1.41±0.9 -6.81 <0.0001

Platelet x109/L 243±61 195±50 +2.06 <0.045

Ratio Number r p
Bun/Creatinine -Albumin/
Globulin(CG) 13 0.035 0.87

Bun/Creatinine-Albumin/
Globulin(PG) 22 0.420 0.04

Bun/Creatinine-uric(CG) 12 -0.162 0.59
Bun/Creatinine -uric(PG) 21 0.294 0.18
Bun/Creatinine -LDH(CG) 12 -0.021 0.95
B/C-LDH(PG) 21 -0.042 0.86

 
Blood urea 

nitrogen/Cre-
atinine-CG

Blood urea 
nitrogen/Cre-
atinine -PG

A/G-CG A/G-PG

N  25  25
Mean 12±3 19±7.7 0.9±0.16 0.8±0.12
T  -3.92  1.28
P  0.00027  0.2 

Table 1.  Some characteristics and parameters in the control 
and preeclamptic group

Table 2.  The correlation between Blood urea nitrogen/Cre-
atinine ratio and parameters such as uric acid, LDH and A/G 
ratio in both groups has been summarized.

Table 3.  T-test Blood urea nitrogen/Creatinine and A/G in-
dex between control and preeclamptic group

*Mean of two measurements of calibrators as sample.
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ly increased p<0,0001, in comparison to control 
group(Table 1). The comparison between creati-
nine in the serum of control group and of pregnant 
women with preeclampsia is also shown there and 
in this case an evident increase of creatinine at the 
preeclamptic group is obvious(p=0,11). The differ-
ence between the increase of blood urea nitrogen 
and creatinine in blood, shows a secondary source 
of urea related to the increase of its synthesis. As 
a consequence of the increase of BUN and the de-
crease of albumins, there exists a regressive corre-
lation between BUN/Creatinine and A/G index at 
the preecplamptic group (Table 2). Also, in the pre-
eclamptic group there was a significant decrease 
of platelets (Table 1) as a result of the increased 
rate of coagulability in this group ( 8,21-22, 25). 

Conclusion
In this research, blood urea nitrogen/creatinine in-
dex was significantly increased in pregnant women 
with preeclampsia in comparison to the group of 
pregnant women with normal blood pressure. It in-
dicates the prerenal source of urea. This index can be 
important to estimate the severity of preeclampsia. 

Acknowledgments
We thank the personnel of the Institute of Bio-
chemistry-University of Prishtina for their sup-
port during this study.

Competing interests 
This study was supported by the University Clinical 
Center, Department of Biochemistry and Depart-
ment of Obstetrics and Gynecology in Prishtina.

References

(1)	 Smith MA. Preeclampsia. Prim 
Care. 1993; 20(3):655–664.

(2)	 Cooray SD, Edmonds SM, Tong S, 
Samarasekera SP, Whitehead CL. 
Characterization of symptoms im-
mediately preceding eclampsia. Ob-
stet Gynecol. 2011;118(5): 995-999.

(3)	 Lydakis C, Beevers M, Beevers 
DG, Lip GY. The prevalence of pre-
eclampsia and obstetric outcome in 
pregnancies of normotensive and 
hypertensive women a hospital spe-
cialist clinic. Int J Clin Pract. 2001; 
55 (6):361-367.

(4)	 Sibai BM. Diagnosis, prevention, 
and management of eclampsia. Ob-
stet Gynecol. 2005;105(2):402-410

(5)	 Vigil-De GP. Maternal deaths due 
to eclampsia and HELLP syn-
drome. Int J Gynaecol Obstet. 2009; 
104(2):90-94 

(6)	 Hutcheon JA, Lisonkova S, Joseph 
KJ. Epidemiology of pre-eclampsia 
and the other hypertensive dis-
orders of pregnancy. Best Pract 
Res Clin Obstet Gynaecol. 2011; 
25(4):391-403.

(7)	 Schwartz RB, Feske SK, Polak JF, 
DeGirolami U, Iaia A, Beckner 
KM, et al. Preeclampsia-Eclampsia: 
Clinical and Neuroradiographic 
Correlates and Insights into the 
Pathogenesis of Hypertensive En-
cephalopathy. Radiology. 2000; 
217:371-376.

(8)	 Boehm DF, Salat A, Vogl SE, Mu-
rabito M, Felfernig M, Schmidt D, 
et al. Early detection eclampsia by 
determination of platelet aggrega-
bility. Thromb Res. 2000; 98(2):139-
146.

(9)	 Leeman L. Hypertensive Disorders 
of Pregnancy. Am Fam Physician. 
2008; 78(1):93-100.

(10)	 Lurie S, Mamet Y. Red blood cell 
survial and kinetics during preg-
nancy. Eur J Obstet Gynecol Re-
prod Biol. 2000; 93(2) :229-231.

(11)	 Gifford R, August P, Chesley L. 
National High Pressure Education 
Program Working group. Am J Ob-
stet Gynecol.1990; 163:1689-1712. 

(12)	 Felfernig BD, Salat A, Vogl SE, Mu-
rabito M, Felfernig M, Schmidt D. 
et al. Early detection of preeclamp-
sia by determination of platelet 
aggegability. Thromb Res. 2000; 15; 
98(2): 139-146.

(13)	 Baweja S, Kent A, Masterson R, 
Roberts S, McMahon L. Prediction 
of pre-eclampsia in early pregnancy 
by estimating the spot urinary al-
bumin: creatinine ratio using high-
performance liquid chromatogra-
phy. BJOG. 2011;118(9):1126-1132. 

(14)	 Meads CA, Cnossen JS, Meher S, 
Juarez GA, Riet G, Duley L, et al. 
Methods of prediction and preven-
tion of pre-eclampsia: systematic 
reviews of accuracy and effective-

ness literature with economic 
modelling. Health Technol Assess. 
2008;12(6): 1-270

(15)	  Dadelszen P, Payne B, Li J, Anser-
mino JM, Broughton PF, Côté AM, 
et al. Prediction of adverse mater-
nal outcomes in pre-eclampsia: 
development and validation of the 
fullPIERS model. Lancet. 2011; 
377(9761):219-227.

(16)	 Chappell LC, Seed PT, Briley A, 
Kelly SRN, Frank J, Hunt BJ, et al. 
A longitudinal study of biochemical 
variables in women at risk of pre-
eclampsia. Am J Obstet Gynecol. 
2002; (187):127-136.

(17)	 Lumb E, Price LCJ, Hsich TT, Chiu 
TH, Chen KC, Lo LM,et al. Creati-
nine, urea, and uric acid, In: Burtis 
C, Asswood E, Bruns D. Tietz Fun-
damentals of Clinical Chemistry, 6 
th ed, Saunders, Elsevier. 2008:3 63-
372.

(18)	 Jeyabalan A, Conrad KP. Renal 
function during normal pregnancy 
and preeclampsia. Frontiers in Bio-
science. 2007; 12 (1): 2425-2437.

(19)	 Sirpa T, Eero R, Pirjo H, Esko 
V, Raimo V. MATERNAL Pre-
eclampsia Predicts Elevated Blood 
Pressure in 12-Year-Old Children: 
Evaluation by Ambulatory Blood 
Pressure Monitoring. Pediatric Re-
search. 2006; 59:320-324.



65Journal of Health Sciences 2012; 2 (1)

Hidajet Paçarizi et al.: blood urea nitrogen/creatinine index is a predictor of prerenal damage in preeclampsia

(20)	 Idogun ES, Imarengiaye CO, Mo-
moh SM. Extracellular Calcium 
and Magnesium in Preeclampsia 
and Eclampsia. African Journal of 
Reproductive Health. 2007; 11 (2): 
89-94.

(21)	 Eddib A, Yeh J. Prevention of Pre-
eclampsia: Is it Still a Disappoint-
ment? Clinical Medicine. Women's 
Health. 2009;2: 9-15

(22)	 Hladunewich M, Karumanchi SA, 
Lafayette R. Pathophysiology of 
the Clinical Manifestations of Pre-
eclampsia. Clin J Am Soc Nephrol. 

2007; 2: 543-549.
(23)	 Sibai BM, Barton JR. Expectant 

management of severe preeclamp-
sia remote from term: patient se-
lection, treatment, and delivery 
indications. Am J Obstet Gynecol. 
2007;196(6):514-523. 

(24)	 Zeeman GG, Hatab MR, Twickler 
DM. Increased cerebral blood flow 
in preeclampsia with magnetic 
resonance imaging. Am J Obstet 
Gynecol. 2004; 191(4): 1425-1429

(25)	 Paçarizi H. Correlation between 
magnesium, calcium and pre-

eclampsia. University of Prishtina. 
2007(dissertation).

(26)	 Chemistry Information Manual 1-2, 
Beckman Coulter Company 1998.

(27)	 Myatt L, Webster RP. “Is vascular 
biology in preeclampsia better?” 
Journal of Thrombosis and Haemo-
stasis. 2009; 7:375–384.

(28)	 Stillman IE, Karumanchi SA. “The 
glomerular injury of preeclampsia,” 
Journal of the American Society 
of Nephrology. 2007; 18 (8): 2281–
2284.



66 Journal of Health Sciences 2012; 2 (1)

Journal of Health Sciences 	         www.jhsci.ba � Volume 2, Number 1, April 2012

Abstract
Introduction: Blastocystis hominis in stool samples of individuals with allergic cutaneous symptoms were 
evaluated to study a possible link between them. 
Methods: The study was done from June 2010 to December 2011, in dermatology and parasitology depart-
ment of central laboratory, Alnoor Specialist Hospital, Ministry of Health, Makkah, Saudi Arabia. A total of 
218 stool sample for patients who attended dermatology clinic and diagnosed as chronic urticaria, atopic 
dermatitis, or pruritus of unknown origin were included in the study. Standard laboratory tests for the detec-
tion of allergic etiology were performed for all patients. Detection of Blastocystis hominis has been made by 
microscopic examination of stool samples by direct examination and concentration technique. 
Results: Overall, 30(13.7%) stool samples were infected by Blastocystis hominis with age group (26-35) and 
male predominace 15(6.9%) and 18(8.2%), respectively. No other allergic cause of urticaria was discovered.
Conclusion: Blastocystis hominis could be the etiology of chronic urticaria.� © 2012 All rights reserved

Keywords: Blastocystis hominis, urticaria, parasitology
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Introduction
Blastocystis hominis (B. hominis) is an enteric para-
site which has long been considered as an innocu-
ous commensal living in the intestinal tract and is 
still the subject of controversy regarding its patho-
genicity and possibly opportunistic character (1,2). 
Urticaria is a common and frequently debilitating 
disease (3). Etiologic grounds of acute urticaria 
are generally identified, but remained unknown 
in most of the chronic cases. The studies on the 
roles of parasitic infections in the etiology of ur-
ticaria have indicated that the most responsible 
protozoa are Giardia intestinalis and B. hominis (4).
The presence of urticaria associated with B. homi-
nis infection has been described in very few 
studies (5). Extra-intestinal manifestations of 
B. hominis infection have rarely been reported 
and include skin disorders such as palmoplantar 

or diffuse pruritus and chronic urticaria (6-9).
A large number of parasites have been cor-
related with urticaria but few data exist as re-
gards B. hominis infection. Considering that B. 
hominis is a modest pathogen for humans, the 
mechanism is probably the typical one of cu-
taneous allergic hypersensitivity; antigen para-
sites induce the activation of specific clones of 
Th2 lymphocytes, the release of related cyto-
kines and the consequent IgE production (10).
Our study revealed the presence of B. homi-
nis infection in patients of chronic urticaria.

Methods
The study was done from June 2010 to De-
cember 2011, with the collaboration of derma-
tology department and parasitology depart-
ment of central laboratory, Alnoor Specialist 
Hospital, Ministry of Health, Makkah, Saudi 
Arabia. This hospital is a 550-bedded refer-
ral teaching hospital delivering tertiary care 
throughout the Makkah region of Saudi Arabia. 
During the study period the patients with age of 
(5-65 years) diagnosed as chronic urticaria, pru-
ritis of unknown origin, and atopic dermatitis 
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by dermatology department were included in 
the study. In addition to other laboratory inves-
tigations, stool specimens from each subject was 
collected in a clean stool cup by medical labora-
tory technicians and transported into labora-
tory. All stool examinations were performed 
by direct method and concentrated Techniques. 
Direct method was performed in the same way as 
described earlier (11,12). With the concentration 
technique using fecal parasite concentrator (FPC), 
three spoons of stool was added to 9 ml of 10% 
Formalin provided at the flat-bottom tube. The 
specimens were mixed thoroughly and allow 30 
minutes for fixation. Three drops of Triton were 
added to the mixed specimen followed by 3 ml 
of ethyl acetate. The FPC strainer was tightly at-
tached to the flat-bottomed tube containing the 
fecal specimen and shaken vigorously for 30 sec-
onds. Pointing the conical end downward; the 
specimen was shaken through the strainer into 
a 15 ml centrifuge tube. The FPC strainer was 
then unscrewed with the flat-bottomed tube still 
attached. The transport tube and strainer were 
discarded in an appropriate manner in biohazard 
bags. The 15 ml tube was capped and centrifuged 
at 500 x g for 10 minutes. After centrifugation, the 
specimen was clearly separated into four layers. 
The debris layer was rimmed using an applicator 
stick and the debris and supernatant fluid were 
poured out. With the tube still inverted, a cotton-
tipped applicator stick was used to clean and re-
move the remaining debris and ethyl acetate, and 
the tube was returned to an upright position and 

two to three drops of 5% or 10% formalin, saline 
were added and the sediment was mixed thor-
oughly. The slides were prepared with a transfer 
pipet, cover slip, and were examined using low 
(x10) and high (x40) power microscope (13).
The study protocol was approved by our institutional 
review board. Descriptive analysis was done by us-
ing Microsoft excel version 7 on personal computer.

Results
A total of 218 stool samples for patients diagnosed 
as chronic urticaria were subjected to direct and 
concentration methods and only 30 (13.7%) were 
found to be infected by B. hominis with male pre-
dominance 18 (8.2%). More frequent age group 
was 25-35 years, 15(6.9%). Laboratory investi-
gations failed to disclose any systemic diseases, 
including malabsorption, endocrinological, au-
toimmune and rheumatological disorders. Full 
blood count, including eosinophil count, eryth-
rocyte sedimentation rate, C-reactive protein, 
cryoglobulins, circulating immune complexes, 
C3, C4, C1-INH, IgE and other immunoglobu-
lins were all within the normal range. One stool 
sample of male patient aged 47 years old has 
long history of chronic urticaria showed positive 
results for three types of parasites, i.e., B. homi-
nis, Entameoba histolytica and Giardia lamblia.

Discussion
In our results we found 13.7% infected cases by B. 
hominis which was agreed with other studies in 
the perspective that B. hominis has some link with 
urticaria (2,5,6,10,14). A study from Switzerland 

Variables
Total cases 

N=218
Infected

 cases n=30
N n(%)

Gender
Male 115 18(8.2)

Female 103 12(5.5)

Age groups 
in years

5-15 16 3(1.4)
16-25 45 4(1.8)
26-35 75 15(6.9)
36-45 73 6(2.8)
>45 9 2(0.9)

Table 1.  Demographical distribution of Blastocystis homi-
nins infection among allergic skin diseased patients

FIGURE 1.  Blastocystis hominins Cyst-like in a wet mount 
stained in Iodine (vacular form) 40x
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found parasites in stool in 35% of 46 patients with 
chronic urticaria, most of them with B. hominis 
(15). In one study 29.1% of the patients were found 
to have protozoan (B. hominis & G. intestinalis) in-
fections (16). Extra-intestinal manifestations of B. 
hominis infection have rarely been reported and 
included skin disorders such as palmoplantar or 
diffuse pruritus and chronic urticaria (6, 7, 8, 9).
In Taiwan, the association of clinical symptoms 
and B. hominis could not be delineated from study, 
even in immunocompromised patients. All of the 
patients improved without receiving any specific 
therapy (17). In contrast to our study, in Australia 
no correlation was found between clinical symp-
toms and B. hominis (18). In Japan and Canada, 
B. hominis positive individuals had no reported 
symptoms with B. hominis that proved no cor-
relation (19, 20). Thus, B. hominis, though com-
monly seen in stool samples submitted to this lab-
oratory, is thought to be a commensal organism. 
Thirty stool samples became positive after using 
both methods in our study, i.e., 28(93.6%) cases 

by direct method and 2 (6.7%) by concentration 
method. Our results agreed with a number of re-
ports indicated that the formol ethyl acetate con-
centration technique (FECT) have poor sensitivity 
than Lugols iodine staining for protozoal detection 
so it should be discouraged (21-23). Acute urti-
caria of unknown etiology and chronic idiopathic 
urticaria patients who are resistant to the ordinary 
regimen of urticaria treatment might be examined 
for infection with B. hominis, in order to prescribe 
the proper specific anti-protozoan treatment (24).

Conclusion
Protozoan should be considered in the etiology of 
chronic urticaria and stool examination should be 
done in these patients routinely especially by di-
rect method.
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Abstract
Introduction: Enthesitis of the trochanter major is characterized by pain and often by limping when walk-
ing, then pain, tension, swelling, increased warmth and redness in the area of trochanter, and hip weakness 
especially when performing exercises with resistance. 
Research goals: Determine the effectiveness of treatment of major trochanter enthesitis, and analyze the 
representation of it in patients of both gender, different ages and professions.
Methods: Retrospective analysis of data from the clinic "Praxis" in the period from 01.01.2001. to 31.12.2011. 
year because of the major trochanter enthesitis 30 patients were treated. Criteria for inclusion in the study 
were those people with symptoms and diagnosis of of the trochanter major enthesitis who have accessed 
treatment, while the criteria for exclusion were inadequate diagnosis, treatment abandonment and lack of 
patient data. The process of therapy included the evaluation of the functional status of patients graded 0-5, 
then conducted physical therapy that included: bed rest, manual massage and local instillation of depot cor-
ticosteroids, and assessment of treatment success ranging from 0 to 5.
Research results: The mean score for condition of respondents was 3.27 before therapy, while after treat-
ment it was 4.33. The mean score for status of respondents was 3.13 before treatment, and after therapy it 
was 4.33.
Conslusion: Based on these data we can conclude that treatment in the clinic "Praxis" leads to the improve-
ment in patients suffering from the enthesitis of trochanter major.� © 2012 All rights reserved

Keywords: Enthesitis, trochanter major, treatment.
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Introduction
Enthese is the place of attachment of tendons, liga-
ments, joint capsules or fascia to bone. It consists 
of Sharpey's connective fibers which enter the 
bone under different angles. This ensures the dis-
tribution of force over a larger area. In entheses are 
embedded proprioceptive nerve endings which 
send signals during the excessive contractions 
to the higher, extrapyramidal centers, and by the 
feedback signals muscle tension is decreased (1-3).
Enthesitis is an inflammation of the insertions 
of tendons, ligaments, joint capsules or fascia to 
bone. (4-7). Enthesitis of the trochanter major is 
characterized by pain and often by limping when 
walking, then pain, tension, swelling, increased 
warmth and redness in the area of trochanter, and 

hip weakness especially when performing exer-
cises with resistance (3, 8). The trochanter major 
enthesitis can occur due to increased intensity of 
activity, prolonged contractions, frequently re-
peated rapid contractions of low intensity or 
strong stretching. The disease can also be metabol-
ic, infectious, degenerative, or professional (2, 3, 8).
The clinical examination reveals pain, tension 
and swelling of affected structures. Conven-
tional radiography and computerized tomogra-
phy (CT) allow proper evaluation of entheses 
such as soft tissue calcification, erosions and 
changes in bone formation at the affected site. 
Magnetic resonance imaging and diagnostic ul-
trasound are in advantage in detecting enthesitis 
due to detailed review of the status of bones and 
soft tissues at the point of enthese. (1, 2, 5, 9)
In the treatment of trochanter major enthesitis 
are used nonsteroidal antiinflammatory drugs 
(Aspirin, Ibuprofen), physical therapy, bed 
rest and orthoses to achieve the relief of the 
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joint. In severe cases, corticosteroid injections 
are used to ensure the reduction of inflamma-
tion and pain of the affected place. (2, 3, 8, 9)
The aim of this study is to determine the efficacy 
of treatment of patients with trochanter major en-
thesitis, and analyze its representation in patients 
of both genders, different ages and professions.

Methods

Patients
The study included all patients who reported to the 
clinic "Praxis" because of the trochanter major en-
thesitis in the period from 01.01.2001 to 31.12.2011 
year. During the monitoring period, because of the 
problems caused by the trochanter major enthesi-
tis, 30 patients were treated. The study inclusion 
criteria were the professions: doctor, veterinarian, 
teacher, engineer, lawyer, economist, administra-
tive worker, laborer, artisan, farmer, housewife, re-
tired, pupil, student, diagnosed trochanter major 
enthesitis on the basis of clinical examination (in-
spection and palpation of the affected part) and ra-
diographic tests (CT, MRI, Ultrasound diagnostic). 
Criteria for exclusion from the study were inad-
equate diagnosis, and respondents who quit treat-
ment or lacked documentation needed for research.

Study design
The study is designed as a descriptive, analyti-
cal, non-experimental before-and-after study. 
Data were retrospectively collected using spe-
cialized software, which includes required 
variables that will be analyzed in the study.
Condition of patients was evaluated before 
therapy by the following score (10): 0 – immo-
bile, 1- difficult mobility with help, 2 - difficult 
mobility with help of hand tools, 3- satisfactory 
functional status and capable for daily activities, 
4 - good functional status, 5 - neat functional 
status for ASZ and work, 6 - quit the treat-
ment, 7 - further medical rehabilitation required.
The method of treatment of enthesitis in the clin-
ic "Praxis" is composed of bed rest, manual mas-
sage and local instillation of depo corticosteroids. 
Condition of patients was evaluated after therapy 
by the following score (10): 0 - unchanged condi-
tion, 2 - minimal improvement, 3 - satisfactory 
improvement with outcomes of injury or illness, 

4 - good improvement with satisfactory functional 
restitution, 5 - good functional restitution without 
sequels, 6 - quit the treatment, 7- further medi-
cal treatment required (diagnostic or operative).
Status of patients was evaluated before and 
after therapy by the following methodology 
(10): 1 - difficult mobility by the help of oth-
ers, 2 - difficult mobility by the help of hand 
tools, 3 - independently mobile by the help 
of hand tools, 4 - good functional status with 
minimal sequels, 5 - neat functional status
The resulting data is analyzed by age, gen-
der, occupation and treatment results.

Statistical analysis
We used descriptive statistical methods, per-
centage representation and the mean score of 
condition and status before and after therapy.

Results

Gender structure No. of respondents Percent
Male 4  13.33%
Female 26  86.67%
TOTAL: 30 100%

Occupation No. of respondents Percent
Doctor 0 0%
Veterinarian 0 0%
Teacher 0 0%
Engineer 3 10%
Lawyer 1 3.33%
Economist 2 6.67%
Laborer 0 0%
Farmer 0 0%
Administrative 
worker 4 13.33%

Artisan 0 0%
Housewife 4 13.33%
Pupil 0 0%
Student 0 0%
Retired 16 53.33%
Others 0 0%
TOTAL 30 100%

Table 1.  Precision of hsCRP 

Table 2.  Structure of respondents by occupation
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Discussion

According to analysis of data from 
the clinic "Praxis" in the period 
from 01.01.2001. to 31.12.2011. 
year, because of the major tro-
chanter enthesitis, 30 patients 
were treated. In the total sample 4 
(13.33%) respondents were male 
and 26 (86.67%) respondents 
were women. The largest number 
of patients with trochanter major 
enthesitis by occupation were re-
tired (16 or 53.33%), followed by 
equally represented administra-
tive workers and housewives (4 
or 13.33%). Fewer respondents 
(3 or 10%) were engineers, then 
economists (2 or 6.67%), and a 
lawyer (1 or 3.33%). The most 
represented age group was over 
65 years (21 or 70%), followed by 
respondents age group of 55-64 
years (7 or 23.33%) and respon-
dents from the age group of 45-54 
years (2 or 6.67%). The mean score 
for condition of respondents was 
3.27 before therapy, while after 
treatment it was 4.33. The mean 
score for status of respondents was 
3.13 before treatment, and after 
therapy it was 4.33. The mean du-
ration of therapy for the patients 
with trochanter major enthesitis 
in the clinic "Praxis" is 4.1 day.

Conclusions
On the basis of this research we 
can conclude that treatment in 
the clinic „Praxis“ leads to im-
provement of condition and sta-
tus of the respondents who suffer 
from trochanter major enthesitis.
Research has shown that the 
trochanter major enthesitis 
is more frequent in women.
The disease has occurred the most 
on respondents age groups above 
65 years of age who have been re-
tired by profession.

Age structure of 
respondents No. of respondents Percent

00 - 07 years old 0 0%
08 - 14 years old 0 0%
15 - 24 years old 0 0%
25 - 34 years old 0 0%
35 - 44 years old 0 0%
45 - 54 years old 2 6.67%
55 - 64 years old 7 23.33%
Over 65 years old 21 70%
TOTAL: 30 100%

Table 3.  Age structure of respondents

Rating Rating 0 Rating 1 Rating 2 Rating 3 Rating 4 Rating 5 Total:
No. of re-
spondents 0 0 2 18 10 0 30

Percent 0% 0% 6.67% 60% 33.33% 0% 100%

Table 4.  Condition of patients before therapy

X  = 3.27

Rating Rating 0 Rating 2 Rating 3 Rating 4 Rating 5 Total:
No. of re-
spondents 0 0 5 10 15 30

Percent 0% 0% 16.67% 33.33%  50% 100 %

Table 5.  Condition of patients after therapy

Table 6.  Status of patients before therapy

X  = 4.33

Rating Rating 1 Rating 2 Rating 3 Rating 4 Rating 5 Total:
No. of re-
spondents 0 2 25 0 3 30

Percent 0% 6.67% 83.33% 0%  10% 100 %

X  = 3.13

Table 6.  Status of patients after therapy

Rating Rating 1 Rating 2 Rating 3 Rating 4 Rating 5 Total:
No. of re-
spondents 0 0 9 2 19 30

Percent 0% 0%  30% 6.67% 63.33% 100 %

X  = 4.33

The mean duration of therapy for the patients with trochanter 
major enthesitis in the clinic "Praxis" is 4.1 day.



73Journal of Health Sciences 2012; 2 (1)

Eldad Kaljić et al.: effectiveness of treatment of patients affected by trochanter major enthesitis

References

(1)	 Hermann KG, Eshed I, Bollow 
M. Imaging of enthesitis: a new 
field for the radiologist? Institut 
für Radiologie, Charité – Univer-
sitätsmedizin Berlin, Campus Mitte, 
2006; 178(11):1157-8.

(2)	 Danda D, Shyam Kumar NK, Che-
rian R, Cherian AM. Enthesopa-
thy: clinical recognition and sig-
nificance, Department of Medicine, 
Christian Medical College and 
Hospital, Vellore 632004, Tamil 
Nadu, India, 2001; 14(2):90-2.

(3)	 Banović MD. i saradnici Povrede 
u sportu, Drugo izdanje, Drasler 
Partner, Beograd 2006, 167-169.

(4)	 Kiratiseavee S, Brent HL. Spondy-
loarthropathies: Using presentation 
to make the diagnosis, Cleveland 

clinic Journal of medicine, Volume 
71, Number 3, March 2004. 

(5)	 Mandl P, Niedermayer SD, Balint 
VP. Ultrasound for enthesitis: han-
dle with care!, Ann Rheum Dis, Vol 
71 No 4, April 2012.

(6)	 Slobodin G, Rozenbaum M, Boul-
man N, Rosner I. Varied presenta-
tions of enthesopathy, Department 
of Internal Medicine A, Bnai Zion 
Medical Center and Ruth and 
Bruce Rappaport Faculty of Medi-
cine, Technion, Haifa, Israel, 2007; 
37(2):119-26.

(7)	 Lehtinen A, Taavitsainen M, Leiri-
salo-Repo M. Sonographic analysis 
of enthesopathy in the lower ex-
tremities of patients with spondy-
larthropathy, Department of Radi-

ology, Helsinki University Central 
Hospital, Finland, 1994; 12(2):143-
8.

(8)	 Safran M, Stone AD, Zachazewski 
J. Instructions for sports medicine 
patients, Saunders, Philadelphia, 
2003, 303-304.

(9)	 Olivieri I, Barozzi L, Padula A. En-
thesiopathy: clinical manifestations, 
imaging and treatment, Servizio di 
Reumatologia, Ospedale S. Carlo, 
Potenza, Italy, 1998; 12(4): 665-81.

(10)	 Pecar Dž. Ocjena modela baze po-
dataka za fizikalnu rehabilitaciju u 
zajednici, magistarski rad, Medi-
cinski fakultet Univerziteta u Sara-
jevu, poseban tisak, 2000.



74 Journal of Health Sciences 2012; 2 (1)

Journal of Health Sciences 	         www.jhsci.ba � Volume 2, Number 1, April 2012

Abstract
Introduction: Cardiovascular diseases by its frequency, epidemic expenditure, socio-medical consequences 
and with high mortality are becoming the biggest problem of modern medicine. Mortality from cardiovascular 
diseases declines due to prevention measures in developed countries, in developing countries and countries 
in transition  it increases. The aim of this study was to determine the prevalence of harmful habits and con-
nection as a risk factor for cardiovascular disease in economically active population in the Canton of Sarajevo.
Methods: The study was conducted among the active population of Sarajevo Canton. Randomly selected 
443 respondents from different groups of workers aged 18-65 years, who voluntarily joined the study. We 
performed a study intersection  descriptive method of research. Instrument for conducting research was a set 
of questionnaires, designed for research purposes.
Results: The results study showed that the study group, current smokers  occupy 45%, 1.8% occasional 
smokers who smoke and the rest of nonsmokers. It was shown that subjects who consume alcohol in biggest  
percentage 73.4% consumed the same day, while the smallest percentage 2.7% comprise the same subjects 
who consumed annually.
Conclusions: The prevalence of harmful habits as risk factors for cardiovascular disease among subjects in 
the Sarajevo Canton is evident represented. It is a significant development of the country, because it affects 
the health promotion strategy, which consequently changes the behavior based on individual needs. Health 
education and promotion of health can be reduced or completely prevented by a number of risk factors for 
cardiovascular disease.� © 2012 All rights reserved

Keywords: risk factors, cardiovascular disease, prevention
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Introduction
According to the World Health Organization 
(WHO), cardiovascular diseases are the leading 
cause of death in the world die annually of which 
about 17 million people, of which 5 million in Eu-
rope. World Health Organization estimates based 
on monitoring the demo-demographic trends, 
trends in mortality and morbitideta and economic 
models, the further increase of cardiovascular dis-
eases especially in developing countries. The esti-
mates for 2020. one predicts that the world will be 
ischemic heart disease reside in the first place, and 
cerebrovascular disease on the fourth of all patients.

Over the centuries the health risks are significantly 
changed, and the most health risk changes have 
occurred in the second half of the twentieth cen-
tury. Many changes have happened in lifestyle and 
habits of people, particularly in nutrition, physi-
cal activity, consumption of cigarettes and alcohol
These changes in the way life have huge impact 
on public health in the 21st century and they rep-
resent a health risk transition which is caused by 
an alarming increase of risk factors in develop-
ing countries and least developed countries (1).
Risk factors of cardiovascular diseases are already 
established than two decades ago. The American 
Heart Association has identified several risks (2). 
Some of them can be treated or kept under con-
trol, and some may not. The more risk factors are 
present and united the better the chances of de-
veloping cardiovascular disease are (3). The term,, 
the risk factor "is often used to describe those 
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characteristics that are found in healthy individu-
als, and for which an epidemiological study that 
associated with the subsequent emergence of the 
disease, in the case of cardiovascular diseases (4).
Risk factors that can not be affected: the age, gen-
der, heredity and race. Risk factors that can affect: 
smoking, the value of cholesterol in the blood, blood 
pressure, physical activity, obesity and overweight, 
diabetes, excessive alcohol consumption, stress.
The prevention of cardiovascular disease 
is significant daily physical activity, abil-
ity, moderate alcohol consumption, smok-
ing cessation, and avoiding stress, which is 
particularly important, adequate nutrition.
It includes foods low in fat, eating a lot of parts-
pital fiber (oats, apples, legumes). It is also sig-
nificantly reduced intake of simple and refined 
carbohydrates, as early as those in sugar and 
sweets. In patients with hypertension-known 
tea to limit dietary salt. Justifying the applica-
tion of vitamins and minerals on the basis of 
the available studies are still quite ambivalent.
The prevention and treatment of cardiovascular 
disease when it is necessary to take medication for 
lowering fat, medications for lowering blood pres-
sure, well-regulated diabetes and take medications 
that protect blood vessels. This drug can have some 
very undesirable to the action, but it is a negligible 
benefit to the patients by taking regular treatment.
Heritable component is significant in the de-
velopment of cardiovascular disease, but 
the of prop-preventive measures and treat-
ment can delay the emergence of the disease.
The lipid-lowering therapy is now widely used 
statins, and fibarati. Their work-suboptimal effec-
tiveness in primary and secondary prevention of 
disease was documented in a series of studies (5,6). 
With the reduction in fat and they contribute to the 
calming of inflammation in blood vessels. There 
should also be noted that proper low fat diet is crucial.
The European Society of Cardiology in col-
laboration with the European Atherosclerosis 
Society and European Society of Hypertension 
summarize all of these risk factors in 1994 and 
first published recommendations for the preven-
tion of coronary heart disease in clinical practice.
From then on the basis of new insights these mea-
sures are supplemented and 1998 as published 
recommendations for primary and secondary 

prevention of coronary heart disease. The pri-
orities are first of all give a reduction in the cam-
paign against smoking, healthy eating, increasing 
physical activity, and this applies to the entire 
population. Use of medication is recommended 
only for those who have coronary disease or oth-
er diseases caused by atherosclerosis, or people 
who have increased risk factors for the develop-
ment of such diseases in the near future (7,8).
Objective of this research was to determine the 
incidence of harmful habits and link them as a 
risk factor for cardiovascular disease in economi-
cally active population in the Canton of Sarajevo.

Methods
The study was conducted among the active pop-
ulation of Sarajevo Canton. Randomly selected 
443 respondents from different groups of work-
ers of the age range 18-65 years, who voluntarily 
joined the study. Criteria for inclusion of subjects 
in the study is that they reside in the Canton of 
Sarajevo, that are employed and aged between 18-
65 years of life. Criteria for exclusion of subjects 
that are not residing in Sarajevo, that are younger 
than 18 and older than 65 years, and are not em-
ployed. We performed a study intersection (cross-
sectional study) descriptive method of research. 
Instrument for conducting research was a set of 
questionnaires, designed for research purposes.

Results
Fat in the blood never measure of 59 (13.3%) 
patients, more than 5 years 22 (5.0%), with 1-5 
years 93 (21%), in the last 12 months, 94 (21.2%), 
and in the past six months 175 (39.5%) (Table 1).

Blood Fat Number Percent % Valid Per-
cent %

Cumulative 
percent %

In past 6 
months 175 39.5 39.5 39.5

In past 12 
months 94 21.2 21.2 60.7

1 - 5 years 
ago 93 21.0 21.0 81.7

More than 5 
years ago 22 5.0 5.0 86.7

Never 59 13.3 13.3 100.0
Total 443 100.0 100.0

Table 1.  Control of blood fats (cholesterol)
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Blood pressure was never measure 16 (3.6%) pa-
tients, which is not insignificant number, more 
than 5 years 23 (5.2%), before 1-5 years 90 (20.3%), 
in the last 12 months, 88 (19.9% ), and 226 (51%) 
is a measure of blood pressure in the past 6 months  
(Table 2). Blood sugar control has never worked for 
39 (8.8%) patients, more than 5 years were 20 (4.5%) 

subjects, before 1-5 years 93 (21%) of respondents 
in the past 12 months that number was 99 (22.3%), 
and in the past 6 months (43.3%) (Table 3).
Walking of 15-30 minutes daily practiced 170 
(38.4%) respondents, 107 (24.2%) goes to work by 
car, transport and walk more than an hour prac-
ticed 20 (4.5%) patients (Table 4). 

Blood 
Pressure Number Percent % Valid Per-

cent %
Cumulative 
percent %

In past 6 
months 226 51.0 51.0 51.0

In past 12 
months 88 19.9 19.9 70.9

1-5 years ago 90 20.3 20.3 91.2
More than 5 
years ago 23 5.2 5.2 96.4

Never 16 3.6 3.6 100.0
Total 443 100.0 100.0

Table 2.  Control of blood pressure

Blood Sugar Number Percent % Valid Per-
cent%

Cumulative 
percent %

In past 6 
months 192 43.3 43.3 43.3

In past 12 
months 99 22.3 22.3 65.7

1-5 years ago 93 21.0 21.0 86.7
More than 5 
years ago 20 4.5 4.5 91.2

Never 39 8.8 8.8 100.0
Total 443 100.0 100.0

Table 3.  Control of blood sugar

Number Percent 
%

Valid Per-
cent%

Cumulative 
percent %

I go to work by 
car or public 
transportation

107 24.2 24.4 24.4

Less than 15 
min daily 84 19.0 19.1 43.5

15-30 min daily 170 38.4 38.7 82.2
31-60 min daily 58 13.1 13.2 95.4
More than 1 
hour daily 20 4.5 4.6 100.0

Total 439 99.1 100.0
No response 4 .9
Total 443 100.0

Number Percent 
%

Valid Per-
cent%

Cumulative 
percent %

Yes, daily 194 43.8 45.0 45.0
Yes, 
occasionally 8 1.8 1.9 46.9

No, I don’t 
smoke 229 51.7 53.1 100.0

Total 431 97.3 100.0
No 
response 12 2.7

Total 443 100.0
No 
response 4 .9

Total 443 100.0

Table 4.  Minor physical activities (walking) Table 5.  The current attitude towards smoking

Number Percent 
%

Valid Per-
cent%

Cumulative 
percent %

I don’t smoke 239 54.0 54.6 54.6
No 18 4.1 4.1 58.7
Yes 39 8.8 8.9 67.6
Not sure 142 32.1 32.4 100.0
Total 438 98.9 100.0
Not questioned 5 1.1
Total 443 100.0

Number Percent 
%

Valid Per-
cent%

Cumulative 
percent %

Yes 151 34.1 34.6 34.6

No 286 64.6 65.4 100.0

Total 437 98.6 100.0

Not questioned 6 1.4

Total 443 100.0

Table 6.  Tendency to quit smoking Table 7.  The attitude towards alcohol consumption in the 
past 12 months
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Currently, daily smoking 194 respondents (43.8%), 
occasionally 8 (1.8%), 229 (51.7%) non-smoking 
(Table 5). Of the total number of respondents 18 
(4.1%) said they did not want to quit smoking, 
39 (8.8%), wanting to quit smoking, while others 
are not sure 142 (32.1%) (Table 6). In the past 12 
months 151 (34.1%) of respondents consumed 
alcohol, and not consumed 286 (64.6%) (Table 7). 
Concerned about the frequency of alcohol con-
sumption on a daily basis which is present in 325 
(73.4%) patients, once a week, 37 (8.4%), several 
times a month 19 (4.3%), and several times a year, 
12 (2.7%) (Table 8).

Discussion
Cardiovascular disease is its frequency, momen-
tum epidemic, socio-medical consequences, with 
high mortality are becoming the biggest problem 
of modern medicine. The biggest mortality from 
these diseases in developed countries, then come 
to a country in transition and the lowest in devel-
oping countries. However, while mortality from 
cardiovascular disease prevention measures due 
to declines in developed countries, developing 
countries and transition increases (9). Longitudi-
nal studies and meta-analysis studies have dem-
onstrated a clear ability cardiovascular diseases 
prevention (9). Modification of lifestyle, reduc-
ing risk factors, particularly by changing the way 
non-nourished, smoking cessation, increasing 
physical activity, blood pressure control can op-
erate effectively in the prevention and reduction 
of cardiovascular disease. It is necessary to intro-

duce the Prevention of Cardiovascular diseases as 
an integral part of health care for the population 
and an integral part of treatment of disease, which 
is widely accepted in developed countries (9).
Tobacco smoking is an independent risk factor 
for cardiovascular disease. Adverse effects are 
proportional to the length and amount of ciga-
rettes smoked. Adverse effects also affect men 
and women canceling the relative protection of 
women against atherosclerosis. The risk for car-
diovascular disease is particularly high if smok-
ing starts before 15 years of age. Passive smoking 
also increases the risk of cardiovascular disease 
and other diseases that are etiologically associ-
ated with smoking. In tobacco smoke there are a 
large number of chemicals that are harmful and 
nicotine, tar and carbon monoxide are the major 
component (10). Causal link between tobacco 
smoking and cardiovascular disease is strong, 
continuous and independent. Given that smoking 
falls into the category of major risk factors, pre-
vention of smoking is of great importance (10).
The results of our study showed that the study 
group, current smokers (smokers who smoke 
every day) occupy 45%, 1.8% occasional smok-
ers who smoke and take the rest of nonsmokers. 
Of the total number of smokers in the question-
naire 9% said they did not want to quit smoking, 
19.5% want to quit smoking, and 71.5% not sure.
The results of our study showed that in the study 
group, 34.1% in the last 12 months, consumed alco-
hol, while the other 65.9% had consumed alcohol. 
It was shown that subjects who consume alcohol 
in biggest percentage (73.4%) consumed the same 
day, while the smallest percentage (2.7%) com-
prise the same subjects who consumed annually.
Moderate alcohol consumption is not harm-
ful to the cardiovascular system, but because 
of adverse social and health effects of alcohol 
on the population can not make recommenda-
tions for the safe amount of alcohol use (11).
In the plasma lipids such as cholesterol and tri-
glycerides associated with various proteins to 
form lipoproteins. Effect of the atherosclerotic 
process depends on the size of the lipoprotein. 
Small high density lipoproteins (HDL) do not 
cause atherosclerosis, in contrast, lipoprotein-
labeled low density (LDL) and very low den-
sity (VLDL) penetrate the artery wall, and if 

Number Percent 
%

Valid Per-
cent%

Cumulative 
percent %

Daily 325 73.4 79.9 79.9
Couple times 
per week 37 8.4 9.1 88.9

1x weekly 14 3.2 3.4 92.4
Couple times 
per month 19 4.3 4.7 97.1

Couple times 
per year 12 2.7 2.9 100.0

Total questioned 407 91.9 100.0
Not questioned 36 8.1
Total 443 100

Table 8.  Frequency of alcohol consumption
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they are modified by oxidation is retained in 
the wall of arteries causing atherosclerosis.
The highest power-molecules Chylomicrons are 
too large to enter the artery wall and are not ath-
erogenic. Correlation LDL cholesterol and car-
diovascular diseases have been proven in many 
epidemiological and clinical trials. Also, at mod-
erate elevations LDL cholesterol, if present addi-
tional risk factors such as smoking, hypertension 
or diabetes, significantly worsens the effect of LDL. 
At high LDL cholesterol (7-10 mmol / l) leads to 
cardiovascular disease and without other risk fac-
tors. Importance of reducing total cholesterol and 
LDL fraction is extremely important. Triglycer-
ides - increased concentration of triglycerides 
in the blood increases the risk for cardio-vascu-
lar diseases but not so much as LDL cholesterol.
In many studies, the concentration of triglycer-
ides over 5.0 mmol / l the risk of cardiovascular 
disease. This relationship is somewhat stronger 
among women and young men. Epidemiologi-
cal studies have indicated that the combination 
of triglycerides greater than 2.0 mmol / l HDL 
cholesterol lower than 1.0 mmol / L indicates 
high risk for cardiovascular disease, especially if 
the relationship between cholesterol and HDL 
greater than the fifth Increase LDL cholesterol in-
creases the risk for cardiovascular disease by ap-
proximately 20%. Almost all studies have shown 
that reducing cholesterol can significantly inhibit 
the progression of cardiovascular disease (12).
The results of our study showed that the high-
est percentage (43.3%) in the study group was in 
control of fat in the blood in the past 6 months, 
and the lowest percent (4.5%) was in control of 
the same more than 5 years. The results of the 
questionnaire showed that the highest percent-
age (97.5%) using vegetable oil as the fat is in 
food preparation. There was a correlation be-
tween education level and control blood fats.
Nutrition is an important cardiovascular risk. Sat-
urated fatty acids in the diet increased LDL cho-
lesterol. Replacing saturated fat with unsaturated 
fatty acids in the diet lowers LDL cholesterol HDL 
cholesterol not changed. As a good child adopted 
are those that have a lot of unsaturated fat and low 
in saturated, or those with small amounts of satu-
rated fat with complex carbohydrate rich. WHO re-
search has shown that a healthy diet reduces cardio-

vascular disease by 18% and other diseases by 28%.
In many epidemiological studies have demon-
strated the importance of increased blood pres-
sure as a major risk factor for cardiovascular dis-
ease. Comparing normotensive and hypertensive 
individuals showed that individuals with hyper-
tension often have with other risk factors like dia-
betes mellitus, dyslipidemia, obesity and overall 
have a higher cardiovascular risk. After middle 
age, systolic pressure is a stronger predictor of 
cardiovascular disease. In some studies, increased 
systolic and diastolic blood pressure above 120/80 
showed a higher risk, and if the tension reaches 
160/100 risk was increased times. Besides genetic 
factors may be caused by hypertension, obesity, 
alcohol consumption, intake of large quantities 
of salt-form, high intake of animal fats, and other 
factors. Monitoring of blood pressure, often mea-
suring largely be prevented progression of hyper-
tension, which may often remain unnoticed, and 
if blood pressure is not measured regularly (13).
Our results, research showed that 51% of respon-
dents in the past 6 months measured blood pressure, 
19.9% in the past 12 months, 20.3% in the prior 
1-5 years, and the remaining 5 years ago. Epidemi-
ological studies have shown that passive sedanter-
an life without physical work and activities have 
a negative impact on health and is determined by 
the risk of disease from all cardiovascular diseases. 
It is assumed that physical activity has a positive 
effect on reducing the risks of changing factors like 
blood pressure, serum lipid profile, glucose toler-
ance and obesity. It is believed that the best result 
among those with higher energy consumption of 
2000 calories per week of physical activity, which 
represents about 1 hour of daily exercise (14).
The results of our study showed that the highest 
percentage (38.4%) patients a day to walk 15-30 
minutes, 24.2% of respondents could not walk, 
and the lowest percentage (4.5%) patients a day 
hike of more than one hour. According to numer-
ous epidemiological studies there is a linear rela-
tionship between total body mass and mortality. 
The risks for cardiovascular disease increased with 
increasing body weighs-term because it increases 
blood pressure and blood fat, and reduced glucose 
tolerance. As per separate center-harm profile 
indicates the type of central obesity with increas-
ing intra-abdominal adipose tissue. Reduction of 
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body weight decreases and alters other risk fac-
tors for cardio-vascular diseases. Monitoring of 
body weight, maintain optimal weight and body 
mass index has a significant preventive effect in 
reducing the risk of cardiovascular disease (15).

Conclusion
The prevalence of harmful habits as risk factors 
for cardiovascular disease among subjects in the 
Sarajevo Canton is evident represented. Smoked 
significantly more patients (p = 0.007), degree 
of alcohol consumption is very high (73.4%).
Causal link between tobacco smoking and car-
diovascular disease is strong, continuous and 
independent. Given that smoking falls into 
the category of major risk factors, preven-

tion of smoking is of great importance (10).
Taking high amounts of alcohol increases blood pres-
sure, increases the risk of stroke, increased incidence 
of cardiomyopathy and cardiac arrhythmias (11).
It is a significant development of the coun-
try, because it affects the health promotion 
strategy, which consequently changes the be-
havior based on individual needs, whose posi-
tive direction is one of the important goals.
Health education and promotion of health can 
be reduced or completely prevented by a num-
ber of risk factors for cardiovascular diseases.
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Abstract
Introduction: De Quervain᾽s disease is a stenosing tenosynovitis of common tendon sheath of abduck-
tor policis longus and extensor policis brevis muscles. Due to the superficial positions it can easily lead to 
mechanical injuries of tendons and their sheaths. The disease more often affects women over 40 years old 
and people with certain professions who intensively use hand and fingers in their daily work. Pathological 
changes consist of sheath᾽s fibrous layer thickening. The clinical condition develops gradually with the pain 
of varying intensity. It is localized above the radial styloid process and radiates from the back side of the 
thumb. The aim is to determine the efficacy of physical therapy at De Quervain᾽s disease.
Methods: The study was conducted on 50 patients with De Quervain's disease who were reported to the 
CBR "Praxis" Sarajevo. With retrospective analysis the data was processed for the period from 01.01.2001. 
to 31.12.2011. year. Before the initiation of physical therapy assessment of functional status scored from 0 
to 6 was performed. In the chronic phase physical therapy was performed, after which it underwent assess-
ment of therapy success scores of 0-5. Criteria for inclusion in the study were patients with confirmed De 
Quervain's disease, patients of both sex and of all ages, and criterion for exclusion was non-compliance with 
treatment protocols.
Results: In the CBR "Praxis" with De Quervain᾽s disease total of 50 patients were treated in that period, of 
which 34 women and 16 men. 38% of respondents received a score of 4, while 56% of patients at the end of 
treatment received a score of 5.
Conslusion: Physical therapy and kinesiotherapeutical procedures have greatly contributed to the elimina-
tion of symptoms and consequences of De Quervainove disease.� © 2012 All rights reserved

Keywords: De Quervain᾽s disease, tenosynovitis, physical therapy

Effectiveness of physical treatment
at De Quervain᾽s disease

Bakir Katana*, Amila Jaganjac, Samir Bojičić, Amra Mačak-
Hadžiomerović, Muris Pecar, Eldad Kaljić, Mirsad Muftić

Faculty of Health Studies, University of Sarajevo, Bolnička 25, 71000 Sarajevo

Introduction
De Quervain᾽s disease is a stenosing tenosynovi-
tis of common tendon sheath of abducktor policis 
longus and extensor policis brevis muscles. These 
two tendons, after separation from the back sur-
face of the forearm, pass from the most lateral os-
teofibrous section of radii, crossing the outer sur-
face of styloid process to be merged on the basis of 
the thumb (1). In doing so, they pass through a ra-
diocarpal tunnel which only consists of bone and 
ligamentum anulare dorzale. In this osteofibrous 
channel tendons have a common synovial sheath. 

Due to the superficial positions it can easily lead to 
mechanical injuries of tendons and their sheaths. 
The disease more often affects women over 40 
years old and people with certain professions who 
intensively use hand and fingers in their daily work 
(pianists, typists, tailors ..). Pathological changes 
consist of sheath᾽s fibrous layer thickening (2). 
Changes can be so intense that the wall of the 
sheath thickens two to three times more than nor-
mal. In extreme cases a true cartilaginous 3-4 cm 
long ring is creating, which narrows tendons (3).
The clinical condition develops gradually with 
the pain of varying intensity. It is localized above 
the radial styloid process and it᾽s base, radiates 
from the back side of the thumb and radial side 
of forearm (4). Some patients complain of drop-
ping things out of the hands. Radiographically, 
there is usually no changes, although it some-
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times can be spotted periosteal reaction. The 
disease is difficult to distinguish from styloid-
itis of radial procesus. After several months the 
disease can pass gradually, spontaneously, but 
there are cases known that lasted many years (5).
The classic diagnostic test to confirm the disease is 
Finkelstein's test which is performed in the follow-
ing manner: thumb in the palm bent and clasped 
with other fingers, and then bend the whole hand 
to the opposite side. In case of De Quervain᾽s dis-
ease this maneuver causes severe pain in the ten-
dons above and we say that the test is positive (6).
Treatment begins with application of orthoses 
for the wrist and thumb. This prevents move-
ments that cause symptoms, tendons rest, and 
thus a chance to heal is provided. Therapeutic 
effect is achieved with nonsteroidal antirheumat-
ics and local infiltration of corticosteroids (5).
As soon as the acute phase passes physical ther-
apy is applied. Here benefits the application of 
ultrasound, light therapy, galvanization, dia-
dynamic and interferential currents and ionto-
phoresis (7). If recovery after conservative treat-
ment fails, surgical treatment can be accessed (8).
The aim is to determine the efficacy of physi-
cal therapy at De Quervain᾽s disease and to 
determine the most common structure, oc-
cupation and age of the patients who suffer 
from enthesopathies of the upper extremities.

Research Methods

Patients
The study included all patients who reported to 
the ambulance CBR "Praxis" because of the pain 
in the area of styloid process and diagnosed De 
Quervain's disease in the period from 01.01.2001 
to 31.12.2011 year. Based on a database of com-
munity clinic (CBR) "Praxis" in Sarajevo, in the 
period above due to pain caused by De Quer-
vain's disease 50 patients of all ages and both 
gender were treated. To determine in which pro-
fession De Quervain's disease usually occurs, we 
included in the study the following professions: 
doctor, veterinarian, teacher, engineer, lawyer, 
economist, administrative worker, laborer, arti-
san, farmer, housewife, pupil, student, retired and 
others. Criteria for inclusion were diagnosed De 
Quervain's disease of any age and either sex. Crite-

ria for exclusion was failure to adhere to treatment 
protocols, as well as patients lost for follow up.
Research was descriptive and analytical. For data col-
lection we use the retrospective method. Establish-
ing a diagnosis is conducted based on: patient histo-
ry, clinical examination and radiographic findings. 

The application of therapeutic procedures In the 
acute phase a following rehabilitation program 
was applied: inaction - the appeasement of pain, 
with immobilization for 7 days, cryotherapy - for 
reducing pain and swelling during -10 days in 
duration of 2-5 min. depending on the patient's 
subjective feelings, analgesic TENS - due to the 
reduction of the pain during 7-10 days in duration 
of 20 min., and the use of corticosteroids for local 
application with prolonged action. In the chronic 
phase ultrasound therapy, diadynamic currents, 
magnetic therapy, manual massage and kinesio-
therapy were used.

Assessment of functional status of respondents As-
sessment of functional status of respondents was 
performed before and after treatment, and by the 
following methodology and the following grades:
•	 The rating "0" zero - unable to use hand
•	 The rating "1" - difficult to use the hand with 

the help of second-hand
•	 The rating "2" - difficult to use the hand with 

the help of hand tools
•	 The rating "3" - moves the hand without the 

help, but with severe pain
•	 The rating "4" - good functional status with 

min. sequelae
•	 The rating "5" - neat functional status
•	 The rating “6” - further medical treatment re-

quired (diagnostic or operative)

Evaluation of treatment The outcome of treatment 
is valorized with assessment of treatment success. 
The success of treatment is presented by evaluation 
of the results of the clinical condition after treat-
ment, objectively valorized according to the fol-
lowing scheme:
•	 The rating «0» zero - unchanged condition 

(without treatment outcomes),
•	 The rating «2» - minimal improvement,
•	 The rating «3» - satisfactory functional im-

provement with sequels (sensory or motor),
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•	 The rating «4» - good improvement and sat-
isfactory functional restitution with minimal 
sequelae, 

•	 The rating «5» - good restitution without out-
comes of injury or illness

•	 The rating «6» - quit the treatment,

•	 The rating «7» - further medical treatment re-
quired (diagnostic or operative).

Statistical analysis
From the descriptive statistical methods, the most 
used is percentage representation.

Results
The study was conducted 
in a medical institution, 

"PRAXIS", Center for Phys-
ical Medicine and Reha-

bilitation Sarajevo. Number of patients diagnosed 
with the De Quervain's disease is 50.

Discussion
According to information we received, and are 
found in Table 1, it can be rightly said that the 
greatest number of people who suffer from De 
Quervain's diseases is present in the active work-
ing population and the elderly. Most patients with 
this problem, in this study, 30 respondents were 
in the age from 45 to 64 years. Wolf JM, Sturdi-
vant, RX, Owens BD, in his study "Incidence of 
de Quervain's tenosynovitis in a young, active 
population" have proven that the age over 40 years 
is a significant risk factor for the development 
of the De Quervain 's disease and that in female 
respondents this disease is significantly more fre-
quent (9), which is consistent with our research.
In Table No. 2 the gender structure of respondents 
is shown, where we can see that the number of fe-
male respondents is 34 or 68%, while the number 
of male respondents is 16, which is 23% of the to-
tal number of respondents who were involved in 
the study. Based on these data it can be clearly con-
cluded that the problem of De Quervain's disease is 
far more pronounced in female respondents. Kar-
en Walker-Bone and others, in their study "Preva-
lence and impact of musculoskeletal disorders of 
the upper limb in the general population", found 
that from the total sample of 6038 patients who 
had musculoskeletal problems in the upper ex-
tremities at De Quervain's disease accounted 0,5% 
of male respondents and 1.3% of female respon-
dents (10), what is consistent with our study which 
also showed a significant difference in the preva-
lence of De Quervain's disease between the sexes.

Age structure of respondents
Age 0-7 8-14 15-24 25-34 35-44 45-54 55-64 65-99 Total:
No. of patients 0 0 3 6 7 15 15 4 50

Table 1.  Age structure of respondents

Gender structure of respondents
Gender female male Total
Number of patients 34 16 50
Percent 68% 32% 100%

Table 2.  Gender structure of respondents

Occupation No. of 
respondents Percent Total

1 Doctor 3 6% 50
2 Veterinarian 0 0% 100%
3 Teacher 2 4%
4 Engineer 6 12%
5 Lawyer 0 0%
6 Economist 3 6%
7 Laborer 5 10%
8 Farmer 0 0%
9 Administrative worker 12 12%
10 Artisan 1 2%
11 Housewife 4 8%
12 Pupil 1 2%
13 Student 2 4%
14 Retired 9 18%
15 Others 2 4%
     Total: 50 100%

Table 3.  Structure of respondents by occupation

Structure of professional activities Percent
1 Administrative worker 26 52%
2 Laborer occupations 9 18%
3 Housewife 4 8%
4 Retired 9 18%
5 Others 2 4%
   Total: 50 100%

Table 4.  Structure of professional activities
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From Table 3 and 4 it can be clearly seen in which 
profession has often occurred De Quervain's dis-
ease (52% for administrative workers and 18% for 
the laborer occupations). People with this problem 
are mostly dealing with job that requires repetitive 
movements of upper extremities. This problem 
also affects people who spend much time work-
ing on the computer which provokes pain due 
to constant repetition of stereotyped movements, 
and it is very common appearance for retired 
people. Shiro, T., Martin P., Lorraine C. in their 
study, "Prevalence and risk factors of tendinitis 
and related disorders of the distal upper extrem-
ity among U.S. workers: Comparison to carpal 
tunnel syndrome", found that from the 588 000 
respondents 28% complained of various discom-
forts in hands which they called tenosynovitis, De 
Quervain, synovitis, etc., and the medical staff as-
sociated that problems with professional activities 
performed by respondents. It is stated in this study 
that these problems with hands are associated with 
movements of ulnar and radial deviation, flexion 
and extension of the hand, what corresponds with 
movements of the hands performing administra-
tive and blue-collar occupations (11). Our study 
also showed that the De Quervain's disease usu-
ally affects administrative workers and laborers.
Table 5 shows the functional status of respondents 
before and after treatment, which clearly shows 
a significant difference in favor of the functional 
condition of patients after therapy. Specifically, be-

fore therapy 19 respondents had grade 3 and 28 
respondents had grade 4, after therapy 21 respon-
dents had a 4, and 26 respondents had a grade of 5.
After the therapy it can be concluded that the pro-
cedures of physical therapy gave good results what 
can be seen from the table below. Good improve-
ment with satisfactory functional restitution has 
been shown in 38% of respondents, while 56% of 
respondents showed a good functional restitution 
without sequelae after treatment.A need for further 
medical treatment is indicated at 6% of respondents.

Conclusions
On the basis of this research we can conclude 
that the application of physical therapy is very 
effective for patients with De Quervain's disease.
The most affected occupations are admin-
istrative workers because their work is di-
rectly associated with inadequate posi-
tion and activities of the hands during work.
Observing the gender structure of respondents, 
we can conclude that De Quervain's disease 
occurs more frequently in female population.
Considering the age of the respondents, we come 
to the conclusion that De Quervain's disease 
most commonly affects people between 45-64 
years old, and from this problem is most fre-
quently affected the active working population.

Competing interests
None to declare

Assessment of functional status of 
respondents

No. of pa-
tients before 

treatment

No. of pa-
tients after 
treatment

0 - Unable to use hand 0 0
1 - Difficult to use the hand with 
the help of second-hand 0 0

2 - Difficult to use the hand with 
the help of hand tools 0 0

3 - Moves the hand without the 
help, but with severe pain 19 0

4 - Good functional status with 
min. sequelae 28 21

5 - Neat functional status 0 26
6 - Further medical treatment 
required (diagnostic or operative) 3 3

     Total: 50 50

Table 5.  Functional status of respondents	

Assessment of treatment 
results

Number of 
respondents Percent

0 - unchanged condition 0 0%
2 - minimal improvement 0 0%
3 - satisfactory improvement 
with outcomes of injury or 
illness 

0 0%

4 - good improvement and sat-
isfactory functional restitution 19 38%

5 - good functional restitution 
without sequels 28 56%

6 - quit the treatment 0 0%
7 - further medical treatment 
required (diagnostic or opera-
tive)

3 6%

     Total: 50 100%

Table 6.  Results of treatment
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Abstract
Introduction: Anthropometry is a method of anthropology that refers to the measuring and testing the human 
body and to the relationship between the size of its individual parts.The task of anthropometry is as accu-
rately as possible quantitatively characterize the morphological features of the human body.Measurements 
are made due to the anthropometric points which can be: fixed (standard on the site of prominence) and 
virtual (change due to the bodyposition). 
Goals of research: To evaluate the impact of basketball on the growth and development of seventeen years 
old adolescents and prevention of deformities of the spinal column and chest. 
Methods: The study included 40 respondents. Criteria for inclusion: male respondents aged 17 years who 
played basketball for more than one year, male respondents aged 17 years who are physically inactive. Cri-
teria for exclusion: female respondents, respondents who played basketball for less than one year, respon-
dents who are engaged in some other sport professionally or recreationally, respondents younger and older 
than 17 years. In the study,there were made measurements of thorax scope in the axillary and mamilar level, 
measurements of body weight and height and measurements of Body mass index. 
Results of research: Out of 40 respondents 20 are basketball players and 20 physically inactive. Compared 
to the average value between the two groups of respondents certain differences were observed, which are 
most noticeable in body weight (basketball players had more weigh about, 5 kg on average) and height 
(basketball players are taller, about 7 cm on average). During the anthropometric measurements of thorax 
deformities of the spinal column have been observed which affect the deformation of the thorax. Of the 20 
players one has a deformity of the spinal column, and out of the same number of physically inactive students 
even 12 have deformed spine.
Conclusion: Basketball has a positive effect on the proper growth and development of adolescents. 
� © 2012 All rights reserved

Keywords: Anthropometry, athletes, physically inactive.
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Introduction
Anthropometry is a method of anthropology that 
refers to the measuring and testing the human 
body and to the relationship between the size of 
its individual parts. Measures are the distance 
between some points on the body (motor mea-
surement) and the angles produced by a certain 

planes and the lines of the body (goniometric 
measurement). The task of anthropometry is as 
accurately as possible quantitatively characterize 
the morphological features of the human body (1-
3). Types of variables in the anthropometric mea-
surements are: a) Static anthropometric variables, 
b) dynamic anthropometric variables, c) meso-
stabile anthropometric variables, d) mesolabile 
anthropometric variables. Static anthropometric 
variables are parameters of static anthropometry, 
which measures all dimensions of the body at rest.
Dynamic anthropometric variables are param-
eters of dynamic anthropometry, which mea-
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sures all dimensions of the body in motion. 
Unlike static anthropometry, dynamic anthro-
pometry is based on biomechanics, ie on the 
application of mechanics in biological systems.
Mesostable anthropometric variables are the pa-
rameters for which the law of the relatively uniform 
growth applies which allows to predict a series of 
different dimensions in relation to body height. 
Mesolabile anthropometric variables are the pa-
rameters where the law of the relatively uniform 
growth does not apply, because they are substan-
tially influenced by the external environment (3 -5).
Anthropometric point must be the standard. We 
distinguish between fixed and virtual anthro-
pometric points. Fixed anthropometric points 
are the ones that are always on the same body 
part. They are located on bone prominences and 
there fore are clearly visible. Their position is 
also determined by using some clearly detectable 
morphological characteristics of the soft parts 
of the body. Virtual points are changing in rela-
tion to body position. Depend on the plane on 
which the respondent stands during measure-
ment, because this plane is considered as the 
starting point from which we measure. Anthro-
pometric points can be an indicator of the pres-
ence of deformities of the chest, spinal column 
and other parts of the locomotor system (6-8).
Body dimensions are changing during the life, 
but also their interpersonal relationship. An in-
fant has a relatively large head, short limbs and 
long torso which makes up about 70% of its total 
length. During development of the organism to 
adulthood that situation is changing and com-
pletely different ratios perform. Thus, in an adult 
man torso takes up about 50% of the total length. 
Highest growth rate in boys is approximately in 
fourteenth year and according to some estimates, 
ends in about twentieth year of age. According 
to the opinion of some authors growth in men 
finally stops in about thirtieth year of age.Influ-
ence on the development of the organism have: 
genetic factors and environmental factors (9).
BMI is an anthropometric measure that shows the 
ratio between body weight and height, however it 
does not consider the individual's physique, so its 
use is restricted. BMI can not illustrate the per-
centage of body fat compared to muscle or bone 
mass which are the main criteria for assessing 

whether a person is obese or skinny. Individuals 
with high body mass and high BMI index can not 
be automatically categorized as obese; for example, 
in bodybuilders and hugely built men the propor-
tion of muscle and bone mass in relation to height 
is large, but that does not mean they are obese. 
Therefore, BMI can not be a criterion for assessing 
health or obesity, but it is used as a good statistical 
measure of nutrition. Human nutritional status can 
be ranked with index from 15 to 40 and more (4).
Aims of research are to evaluate the impact of prac-
ticing basketball on the growth and development 
of seventeen years old adolescents and determine 
the impact of basketball on prevention of defor-
mity development of the spinal column and chest. 

Methods

Respondents
The study was conducted in the period from 
13.09.2009. to 05.10.2009. year. The research in-
cluded 40 respondents, half of them are practic-
ing basketball in the basketball club Spars, and the 
other half are physically inactive students from the 
Secondary Dental School in Sarajevo. Criteria for 
inclusion of respondents in the study were male 
respondents aged 17 years who played basketball 
for more than one year and male respondents 
aged 17 years who are physically inactive. Criteria 
for exclusion of respondents from the study were 
female, respondents who played basketball for 
less than one year, respondents who are engaged 
in some other sport professionally or recreation-
ally, respondents younger or older than 17 years.

Research methods
Research method is descriptive, analytic, nonexper-
imental with control group. In the study, there were 
made measurements of thorax scope in the axillary 
and mamilar level, measurements of body weight 
and height and measurements of Body mass index. 

Statistical analysis
The obtained data were statistically analyzed, aver-
age values were calculated and compared between 
the two groups of respondents. 

Results
The results are shown in Tables.
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Discussion
By the analysis of data obtained in the study we can 
see that the average values of all measurements of 
thorax scope are 1.48 centimeters higher in bas-
ketball players, compared to the teenagers who are 
physically inactive.(Table No.1) If we consider the 
fact that the exercises for muscle trophic begin to 
intensively practice with sixteen years, we can as-
sume that the difference in the coming years will 
be even bigger. Teenagers who are engaged in bas-
ketball are on average 7.15 centimeters taller and 
4.95 kg heavier than the physically inactive teenag-
ers. The average value of Body Mass Index was 0.41 
higher in basketball players.(Table No.2) The rea-
son why the basketball players are taller is that the 

sport in which someone will be engaged is chosen 
according to the physical qualities , and the differ-
ence in weight and Body mass index is present be-
cause the basketball players have some more muscle 
mass. Of the 20 respondents who practice basket-
ball one has a deformity of the spinal column, and 
out of the same number of respondents in physi-
cally inactive adolescents even 12 have deformed 
spine.(Table No.3) Deformities were confirmed 
visually, but not accessed for further diagnosis.

Conclusions
Based on these data we can conclude that prac-
ticing basketball has a positive impact on growth 
and development of seventeen years old adoles-

Comparison of average values of 
anthropometric measurements of 

thorax scope

Mean value 
(mg/L) Sd (mg/L) CV (%)

Basketball players Physically 
inactive Difference 4.3

Mammillary thorax scope during guiet brething 91. 04 cm 90. 04 cm 1 cm 2.6
Mammillary thorax scope during max. inspiration 92. 27 cm 91. 69 cm 0. 58 cm 2.1
Mammillary thorax scope during max. expiration 89. 32 cm 87. 85 cm 1. 47 cm
Axillary thorax scope during guiet brething 95. 19 cm 93. 46 cm 1. 73 cm
Axillary thorax scope during max. inspiration 96. 26 cm 94. 75 cm 1. 51 cm
Axillary thorax scope during max. expiration 93. 45 cm 90. 85 cm 2. 60 cm

Comparison of average values of an-
thropometric measurements of weight, 

height and Body mass index

Mean value 
(mg/L) Sd (mg/L) CV (%)

Basketball players Physically 
inactive Difference 4.3

Body Height 188. 95 cm 181 .80cm 7. 15 cm 2.6
Body Weight 76. 61 kg 71. 66 kg 4. 95 kg 2.1
Body Mass Index 20. 31 19. 90 0. 41

Scoliosis Kyphosis
Adolescents who practice basketball 1
Physically inactive adolescents 8 4
Total number of respondents 20 20

Table 1.  Comparison of average values of anthropometric measurements of thorax scope in adolescent basketball players 
and physically inactive adolescents.

Table 2.  Comparison of average values of anthropometric measurements of weight, height and Body mass index in adolescent 
basketball players and physically inactive adolescents.

Table 3.  Comparison of the number of spinal deformities in adolescent basketball players and physically inactive adolescents.



88 Journal of Health Sciences 2012; 2 (1)

Namik Trtak et al.: Anthropometric measurements of students athletes in relation to physically inactive students

cents and that long-term practicing basketball 
has a significant impact on prevention of defor-
mity development of the spinal column and chest. 
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Abstract
Introduction: Community Based Rehabilitation (CBR) is a strategy within community development for re-
habilitation, equalizes opportunities and social integration of incapacitated people. This is a comprehensive 
strategy of involving people with disabilities in their communities through the development program. CBR 
system provides for the people with disabilities equal access to treatment and rehabilitation, education, pro-
motes health and healthy living, and also indicates the existence of other features that make these people 
become full members of society and the community in which they live and is currently used in over 90 coun-
tries around the world. 
Methods: Research was conducted in two CBRs (CBR-Kumrovec and CBR-Saraj Polje) in the department 
of physical medicine and rehabilitation in the Sarajevo Canton. The study included and statistically treated 97 
patients during the period from 01.01.2008 to 31.12.2008 year. 
Results: In a study from the total number of respondents 65% were women, 35% male respondents, and the 
most represented were respondents of age group from 71-80 years - 40%. Of all diseases, the most repre-
sented were respondents with ICV, 43%. 
Conclusion: This type of treatment in the home conditions is providing necessary medical rehabilitation ser-
vices by qualified physical therapists through a sufficiently long period for successful medical rehabilitation in 
the natural environment of patients (home conditions), and the presence of family members who we can also 
educate for the enforcement of basic physical procedures and instruct them on the condition of the patient 
and his perspective.� © 2012 All rights reserved

Keywords: CBR, rehabilitation, home conditions.
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Introduction
Community Based Rehabilitation (CBR) is a strat-
egy within community development for rehabilita-
tion, equalizes opportunities and social integration 
of incapacitated people. This is a comprehensive 
strategy of involving people with disabilities in 
their communities through the development pro-
gram. Expansion of the rehabilitation was so big 
that the bulk of financial resources was spent, and 
greatly impede progress in other areas. Develop-
ment of scientific and clinical basis of rehabilita-
tion took place simultaneously with the appear-

ance of the consumer movement through which 
people with disabilities and their families become 
aware of their individual rights and needs (1). 
In the last decade of the twentieth century in our 
country, in the area of habilitation and rehabili-
tation of persons with disabilities, own concept 
appropriate to the current specific socio-eco-
nomic conditions and overall economic develop-
ment was trying to define, which resulted in the 
creation of significant financial, technical and 
personnel resources. However, socio-political 
and health care system opted for the most ex-
pensive, institutional model of rehabilitation de-
velopment, which required a huge investments 
in stationary capacities with expensive equip-
ment and concentration of personnel,which did 
not provide adequate coverage and accessibil-
ity of rehabilitation services to multiple users (2).

* Corresponding author: Samir Bojičić, 
Faculty of Health Studies, University of Sarajevo, 
Bolnička 25, 71000 Sarajevo,Bosnia and Herzegovina.
Phone: +387 61 551-945 
e-mail:samir.bojicic@gmail.com

Submitted: 04. April 2012 / Accepted: 23. April 2012



90 Journal of Health Sciences 2012; 2 (1)

Samir Bojičić et al.: The role of CBR in the rehabilitation process in home conditions

Rehabilitation resources had been altered dur-
ing the war in BiH. During wartime events from 
April 1992 health care institutions have been 
significantly damaged, as well as equipment in 
them, and there was a significant reduction of 
health care personnel.	 In such a situation, 
depending on the circumstances and conditions, 
there was attempt to provide rehabilitation ser-
vices, sometimes in improvised conditions con-
siderind the large number of injured people (3).
After the establishment of peace in the area of BiH 
followed by the activity on the establishment of 
a new concept of rehabilitation with the disper-
sion of services across the BiH. So in all regions 
of the Federation and later in the Serbian Repub-
lic, through international projects there was con-
struction and equipping of spaces for about 60 
centers for physical therapy (CBR centers), and 
then a program for education of professionals was 
conducted ,who are employed or have been hired 
to work in these centers.On this work as educa-
tors jointly attended national and international 
experts from Queens University in Canada (4).
Also, by this concept sustainable development 
through the aforementioned project is provided 
because by the Law on Health care of the Fed-
eration the same included in the primary health 
care thus to secure a continuous and predict-
able funding.Total in the Federation 38 CBR 
clinics for physical therapy are opened and 
23 in the Serbian Republic, which fundamen-
tally altered the organization model of reha-
bilitation from institutional to outpatient model.
According to the data from 2006 year 1,700.000 
services were provided for approximately 30 000 
patients (through outpatient services 29,000 and 
stationary services for approximately 900 patients), 
which means that by the new organization with 
rehabilitation services 7.15% of the population 
of Sarajevo Canton is covered, compared to 2% 
that is how many was covered untill 1992 year (5).
Tasks and responsibilities of this program are 
practically the principles of rehabilitation. Pri-
mary role of the Center for Physical Therapy is 
reflected in the application of measures for medi-
cal rehabilitation, particularly physical therapy, to 
prevent or minimize disability following injury 
through the application of all methods of physi-
cal therapy, through the ambulatory and patron-

age work, in the area for which it was founded.
The aim of the program in the community 
(CBR) is to enable individuals with disabilities 
to manage lives in which they have equal op-
portunities, equal access to social, cultural and 
economic privileges. In many societies are in-
creasingly accepting the fact that persons with 
disabilities are talented, possess skills and abili-
ties to be active and productive in the commu-
nity, capable and competent as a workforce (6).
CBR centers integrated into primary health care 
centers (Health centers), through the use of exist-
ing infrastructure of primary health care system 
in the F BiH, have become accessible to persons 
with disabilities, who had no access to services of 
physical therapy and rehabilitation in the com-
munity where they live or work until then. People 
with disabilities, before the establishment of the 
CBR system in the F BiH, services of physical ther-
apy and rehabilitation could only get in the clini-
cal centers or regional hospitals within depart-
ments for physical therapy and rehabilitation (7).
The aims of the study were to show the age and 
gender structure of respondents in the process 
of rehabilitation in the home conditions, then 
to show the representation of diseases in those 
patients, to show the ratio between home vis-
its of doctors and physiotherapists in the pro-
cess of rehabilitation and to show the represen-
tation of existing medical staff in CBR clinics. 

Methods

Subjects
The study was conducted on the patients who 
have had a referral for a home visit from CBR 
Center Novi Grad Sarajevo (CBR-Kumrovec and 
CBR-Saraj Polje) in the department of physical 
medicine and rehabilitation at the Sarajevo Can-
ton. The study included and statistically treat-
ed 97 patients (total number of them who has 
achieved a home visit) during the period from 
01.01.2008 to 31.12.2008 year. Criteria for in-
clusion were subjects of either sex, any age with 
disease or condition rendering them unable to 
attend the treatment of physical therapy and re-
habilitation in CBR. Criteria for exclusion were 
respondents who were referred to the stationary 
form of treatment or died during the study period.
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Procedures
From the procedures used in the home conditions, 
electro therapy is used the most (TENS, ultra-
sound, DDS, IFS, IR lamp, hot-pac, cryotherapy, 
manual massage). After electrotherapy various 
kinesyotherapeutic procedures (active, active-as-
sisted and passive exercise).

Statistical Analysis
Data of treated patients are computer processed 
by entering all the relevant parameters and statis-
tically analyzed through specialized unified soft-
ware program.

Results
The results are shown in Tables.

Discussion
The study included and statistically treated 97 pa-
tients (total number of them who has achieved a 
home visit), of which 35% were men and 65% women.
The largest number of respondents were from 
the age group of 71-80 years (40%), followed 
by a group of 61-70 years (21%), a group of 51-
60 years (20%), a group of 81-90 years (10%), 
group 31-40 years (4%), a group of 41-50 
years (2%), and groups of up to 20 years, 21-
30 years and 91-100 years of age amount (1%).
The largest percentage of the leading diseases 
have respondents diagnosed with ICV (43%), 
fracture (16%) and endoprotesis (6%), while the 
smallest number of visits had respondents with 
a diagnosis of CP, Spondilosis Deformans and 
Tromboembolia (1%). Mallick M and associ-
ates(9) in their research which they conducted 

GENDER NUMBER OF RESPONDENTS %
MALE 34 35%
FEMALE 63 65%
TOTAL 97 100%

Table 1.  Gender structure of respondents from 01.01.2008 
to 31.12. 2008 year

AGE GROUP Up to 20 
years

21-30 
years

31-40 
years

41-50 
years

51-60 
years

61-70 
years

71-80 
years

81-90 
years

91-100 
years total

NUMBER OF RESPONDENTS 1 1 4 2 19 20 39 10 1 97
% 1% 1% 4% 2% 20% 21% 40% 10% 1% 100%

Table 2.  Age groups of respondents from 01.01.2008 to 31.12. 2008 year

r/b DIAGNOSIS No. of respondents %
1 ICV 41 43%
2 SCLEROSIS MULTIPLEX 7 7%
3 FRACTURA 15 16%
4 CRANIOTOMIA 6 6%
5 ENDOPROTESIS 6 6%
6 PARAPLEGIA 3 3%
7 CP 1 1%
8 QADRIPLEGIA 1 1%
9 AMPUTATIO 2 2%
10 QADRIPARESIS 4 4%
11 HERNIA DISCI 4 4%
12 GONARTROSIS 3 3%
13 OSTEOPOROSIS 2 2%
14 TROMBOEMBOLIA 1 1%
15 SPONDILOSIS DEFORMANS 1 1%
 TOTAL 97 100%

Table 3.  Presentation of the leading diseases from od 
01.01.2008 to 31.12. 2008 year

HOME VISITS 
OF DOCTORS

NO. OF 
HOME VISITS %

CBR – “KUMROVEC” 62 41%
CBR – “SARAJ 
POLJE” 91 59%

TOTAL 153 100%

Table 4.  Home visits of doctors from 01.01.2008 to 31.12. 
2008 year

HOME VISITS OF 
PHYSIOTHERAPISTS

NO. OF HOME 
VISITS %

CBR – “KUMROVEC” 456 33%
CBR – “SARAJ 
POLJE” 942 67%

TOTAL 1398 100%

Table 5.  Home visits of physiotherapists from 01.01.2008 
to 31.12. 2008 year
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in 2005, cited the importance of rehabilitation 
in community (CBR) in Pakistan after a major 
earthquake. The program involved 741 people 
with spinal injury and 713 with amputation. 
The total number of home visits of doctors in 
CBR centers Kumrovec and Saraj Polje is 153 
of which the doctors from CBR Kumrovec 
made 62 home visits (41%) and doctors from 
CBR Saraj Polje made 91 home visits (59%).
The number of home visits of physiotherapists in 
CBR centers Kumrovec and Saraj Polje was 1398 
home visits, of which the physiotherapists from 
CBR Kumrovec made 456 home visits (33%) and 
physiotherapists from the CBR-Saraj Polje made 
942 home visits (67%). Matsuda A and Kunori M 
(10) in their work come to the conclusion that home 
visits from physiotherapists have a great effect 
in the elderly in improvement of their condition.
Medical personnel from CBR Novi Grad, which has 
two centers (CBR-Kumrovec and CBR -Saraj Polje), 
in the period from 01.01.2008 until 31.12.2008 
had 4 doctors physiatrist specialists (8%), 6 higher 

education physiotherapists ( 12%), 37 middle edu-
cation physiotherapists (74%) and 3 nurses (6%).
The average of home visits that are shown in 
tables and graphs is refering to the profes-
sional personnel who performed home visits 
in this period. The total number of person-
nel is 26 professionals, of which 4 are doctors 
physiatrist specialists and 22 physiotherapists.

Conclusions
The study included respondents of all ages and 
professions, who require rehabilitation in the 
home conditions. All respondents involved in re-
search are from the Sarajevo Canton. Age struc-
ture of respondents who are treated in the home 
conditions are respondents were between 71 and 
80 years of age and occupy 40% of all treated pa-
tients in a home conditions. Of the total number 
of respondents women are 65%. Most often the 
visits in the home physical treatment is applied 
after the ICV and in the condition after the frac-
tures which, with sclerosis multiplex and arthro-
plasty, represents about 80% of all services on a 
home visit. CBR "Saraj Polje" performed 59% and 
CBR "Kumrovec" 41% of visits in the municipal-
ity of Novi Grad. In the home visits middle edu-
cation physiotherapists attended the most 74%, 
and nurses at least 6% of the total medical staff.

Competing interests 
There is no competing interests or an ethical viola-
tion in the preparation of this project.

CBR NOVI GRAD NO. %
DOCTORS 4 8%
HIGHER EDUCATION 
PHYSIOTHERAPISTS 6 12%

MIDDLE EDUCATION 
PHYSIOTHERAPISTS 37 74%

NURSES 3 6%
TOTAL 50 100%

Table 6.  Existing medical staff in CBR Novi Grad from 
01.01.2008 to 31.12. 2008 year
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Ciljevi i okvir časopisa

The Journal of Health Sciences (JHSci) je internacionalni časopis 
na engleskom jeziku, koji objavljuje orginalne radove iz oblasti fi-
zikalne terapije, medicinsko-laboratorijske dijagnostike, radiološke 
tehnike, sanitarnog inženjerstva, zdravlja i ekologije, zdravstvene 
njege i terapije, te drugih srodnih oblasti.

Vrste znanstvenih radova koje se mogu poslati za objavljivanje 
u JHS

Orginalni radovi: orginalne laboratorijske eksperimentalne i kli-
ničke studije ne bi trebao prelaziti 4500 uključujući tabele i refe-
rence.
Prikaz slučajeva: prezentacije kliničkih slučajeva koji mogu suge-
risati kreiranje nove radne hipoteze, uz prikaz odgovarajuće litera-
ture. Tekst ne bi trebao prelaziti 2400 riječi.
Pregledni članci: članci afirmiranih znanstvenika, pozvanih da ih 
napišu za časopis. Redakcija će, također, razmatrati i samostalne 
aplikacije.
Uvodnici: članci ili kratki uvodnički komentari koji predstavljaju 
mišljenja prepoznatih lidera u medicinskim istraživanjima.

Podnošenje rada za objavljivanje

Rad koji se šalje u JHSci mora biti u skladu sa propozicijama o sa-
držaju, izgledu i kvalitetu, koje je žurnal propisao u ovim instrukci-
jama za autore i na web stranici žurnala, www.jhsci.ba. Propozicije 
o sadržaju, izgledu i kvalitetu naučnog rada u skladu su sa međuna-
rodnim propozicijama i preporukama datim od strane Internatio-
nal Committee of Medical Journal Editors. “Uniform Requirements 
for Manuscripts Submitted to Biomedical Journals” New Engl J 
Med 1997, 336:309–315 (www.icmje.org), te preporuka međuna-
rodnih radnih grupa za standardizaciju izgleda i kvaliteta naučnih 
radova: STROBE (www.strobe-statement.org) , CONSORT (www.
consort-statement.org),  STARD (www.stard-statement.org) i dru-
gih.

Predlošci
JHSci je pripremio predloške (engl. template) za izgled i sadržaj 
naučnog rada. Predlošci sadrže sve neophodne podnaslove i obo-
gaćeni su uputama o sadržaju svakog poglavlja naučnog rada, te će 
autorima znatno olakšati proces pisanja rada. JHSci preporučuje 
korištenje predložaka za pisanje naučnih radova koji se nalaze na 
web stranici žurnala www.jhsci.ba u dijelu Information for authors.

Pismo za podnošenje rada
Svi autori rada moraju potpisati formular za podnošenje rada. On 
sadrži odobrenje za publiciranje poslanog rada, izjavu o  sukobu 
interesa, izjavu poštivanju etičkih principa u istraživanju i izjavu o 
prijenosu autorskih prava na JHSci. Ovaj formular se mora preuzeti 
sa web stranice www.jhsci.ba u dijelu Information for authors, te 
odštampati, popuniti i skenirati. Ukoliko se skeniranjem dobiju dva 
ili tri fajla, moraju se pretvoriti u jedan ZIP fajl.

Slanje rada
Vrši se isključivo preko web stranice www.jhsci.ba preko predviđe-
nog web formulara. Web formular sadrži četiri stranice na kojima 
se nalazi: 1. popis stavki koje treba ostvariti prije podnošenja rada; 
2. informacije o autoru za korespondenciju; 3. informacije o nauč-
nom radu; 4. dio za slanje fajlova. U web formularu autori su dužni 
ispravno popuniti informacije, unijeti ispravnu e-mail adresu za 
korespondenciju, te poslati 2 fajla: 1. Pismo za podnošenje rada; 
2. Naučni rad. NIJE POTREBNO slati štampanu verziju, osim ako 

autori žele predstaviti  rukopis, pismo ili dijelove koji ne mogu biti 
poslani elektronski, ili je to zatraženo od uredništva. Za autore koji 
nemaju mogućnost elktronskog slanja rada, potrebno je poslati 
poštom jedan primjerak rada, zajedno s elektronskom verzijom na 
CD-u ili DVD-u na sljedeću adresu: za Journal of Health Sciences, 
Fakultet zdravstvenih studija Univerziteta u Sarajevu, 71000 Saraje-
vo, Bolnička 25, Bosna i Hercegovina.

Pravila redakcije

Autorstvo
Svi autori morati potpisati formular za podnošenje rada (Manus-
cript Submission form). Potrebno je da svi autori potpisom potvrde 
da: su zadovoljili kriterije za autorstvo u radu, utvrđeno od strane 
International Committee of Medical Journal Editors; vjeruju da 
rukopis predstavlja pošteni rad i da su u mogućnosti potvrditi va-
ljanost navedenih rezultata. Autori su odgovorni za sve navode i 
stavove u njihovim radovima. Više informacija se može dobiti na 
(http://bmj.com/cgi/collection/authorship).

Plagijarizam ili dupliciranje objavljenog rada
Od autora se zahtjeva da svojim potpisom potvrde da u momentu 
podnošenja rad nije objavljen u sadašnjem obliku ili bitno sličnom 
obliku (u štampanom ili elektronskom obliku, uključujući i na web 
stranici), da nije prihvaćen za objavljivanje u drugom časopisu ili 
razmatran za objavljivanje u drugom časopisu. Međunarodni od-
bor urednika medicinskih časopisa dao je detaljno objašnjenje šta 
jeste, a šta nije duplikat (www.icmje.org). Više informacija može se 
naći i na stranici www.jhsci.ba.

Formular saglasnosti bolesnika 
Zaštita prava pacijenta na privatnost je od iznimnog značaja. Au-
tori trebaju, ako redakcija zahtjeva, poslati kopije formulara Sugla-
snosti bolesnika iz kojih se jasno vidi da bolesnici ili drugi subjekti 
eksperimenata daju dopuštenje za objavljivanje fotografija i drugih 
materijala koji bi ih identificirali. Ako autori nemaju potrebnu sa-
glasnost za istraživanje, moraju je dobiti ili isključiti podatke koji 
identificiraju subjekte, a za koje nisu dobili saglasnost.

Odobrenje Etičkog komiteta
Autori moraju u formularu za podnošenje rada i u dijelu rada 

„Metode“ jasno navesti da su studije koje su proveli na humanim 
subjektima, odnosno pacijentima, odobrene od strane odgovoa-
rajućeg etičkog komiteta. Više informacija možete naći u  najno-
vijoj verziji Helsinške deklaracije (http://www.wma.net/e/policy/
b3.htm). Isto tako, autori moraju potvrditi da su eksperimenti koji 
uključuju životinje provedeni u skladu sa etičkim standardima.

Izjava o sukobu interesa
Od autora se zahtjeva da navedu sve izvore finansijske pomoći koje 
su dobili za istraživanje (grantovi za projekte, ili drugi izvori finan-
siranja). Ako ste sigurni da nema sukoba interesa, onda to i navedi-
te kratko. Za više informacija pogledajte uvodnik u British Medical 
Journal, 'Beyond conflict of interest' (http://bmj.com/cgi/content/
short/317/7154/291).

Izdavačka prava
U okviru Pisma za podnošenje rada od autora se zahtjeva da pre-
nesu izdavačka prava na Fakultet zdravstvenih studija. Prijenos iz-
davačkih prava postaje punovažan kada i ako rad bude prihvaćen 
za publiciranje. Šira javnost ima prava reproducirati sadržaj ili listu 
članaka, uključujući abstrakte, za internu upotrebu u svojim insti-
tucijama. Saglasnost izdavača je potrebna za prodaju ili distribuciju 
van institucije i za druge aktivnosti koje proizilaze iz distribucije, 
uključujući kompilacije ili prijevode. Ukoliko se zaštićeni materijali 
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koriste, autori moraju dobiti pismenu dozvolu izdavača i navesti 
izvor, odnosno referencu u članku.

Formatiranje (izgled) rada

Predlošci (engl. template) za pisanje radova
JHSci je na svojoj web stranici www.jhsci.ba dao predloške (engl. 
Template) prema kojima treba formatirati radove. Predlošci, tako-
đer,  sadrže i upute preuzete od strane radnih grupa za standardi-
ziranje formata u pisanju naučnih radova i objektivno i potpuno 
prikazivanje rezultata studija. Više informacija o strukturi naučnih 
radova može se naći na web stranici www.jhsci.ba i na web strani-
cama radnih grupa: www.consort-statement.org, www.strobe-sta-
tement.org, www.stard-statement.org, i drugih. Predlošci se mogu 
preuzeti na sljedećem linku: http://jhsci.ba/information-for-aut-
hors.html

Skraćenice i simboli
Skraćenice se moraju definisati prilikom njihovog prvog pojavljiva-
nja u tesktu. One koje nisu internacionalno i generalno prihvaćene 
trebaju se izbjegavati. Koristiti standardne skraćenice. Potrebno je 
izbjegavati skraćenice u naslovu rada i u sažetku.

Ključne riječi
Nakon abstrakta treba staviti 3-10 ključnih riječi ili kratkih fraza 
koje će pomoći u indeksiranju rada. Uvijek kada je to moguće, tre-
ba koristiti termine iz Medical Subject Headings liste Nacionalne 
Medicinske Bibiloteke (MeSH, NLM). Više informacija na:
(http://www.nlm.nih.gov/mesh/meshhome.html).

Tekst rada
Tekst rada mora biti standardnog naučnog formata. Više informa-
cija dobićete preuzimanjem predložaka sa web stranice žurnala: 
http://jhsci.ba/information-for-authors.html
Pregledni članci mogu imati drugačiju strukturu.
Uvod je koncizan dio rada. U njemu se predstavlja problem kojim 
se rad bavi i to krećući od šireg konteksta problema i trenutnog 
stanja i dosadašnjih dostignuća u vezi konkrtnog problema, prema 
specifičnom problemu koji će obraditi ova studija. Na kraju uvoda 
je potrebno jasno istaknuti svrhu, ciljeve i/ili hipoteze ove studije.
Metode. Ovaj dio ne treba biti kratak. U predlošcima koje je JHS-
ci dao na web stranici nalazi se više informacija o sadržaju ovog 
poglavlja.
Rezultati. Dati prednost grafičkom prikazu rezultata studije u od-
nosu na tabelarni, kada je god to primjenjivo.  Koristiti podnaslove 
radi postizanja veće jasnoće radova. Više informacija naći u pred-
lošcima.
Diskusija. U ovoj sekciji treba dati smisao dobivenim rezultatima, 
ukazati na nova otkrića do kojih se došlo, ukazati na rezultate dru-
gih studija koje su se bavile sličnim problemom. Uporediti svoje 
rezultate sa drugim studijama i naglasiti razlike i novine u svojim 
rezultatima. U ovom poglavlju treba interpretirati, sveobuhvatno 
sagledati dobijene rezultate, te sintetizirati novo znanje iz analize.
Zaključak. Treba da bude kratak i da sadrži najbitnije činjenice do 
kojih se došlo u radu. Navodi se zaključak, odnosno zaključci koji 
proizilaze iz rezultata dobivenih tokom istraživanja; treba navesti 
eventualnu primjenu navedenih ispitivanja. Treba navesti i  afirma-
tivne i negirajuće zaključke. 

Zahvala
U ovom dijelu se mogu navesti: (a) doprinosi i autori koji ne zado-
voljavaju dovoljno kriterija da budu autori, kao npr. podrška kolega 
ili šefova institucija; (b) zahvala za tehničku pomoć; (c) zahvala za 
materijalnu ili finansijsku pomoć, obrazlažući karakter te pomoći. 

Izjava o sukobu interesa
Autori moraju navesti sve izvore finasiranja svoje studije i bilo koju 
finansijsku potporu (uključujući dobijanje plaće, honorara, i dru-
go) od strane institucija čiji finansijski interesi mogu zavisiti od 

materijala u radu, ili koji bi mogli uticati na nepristranost studi-
je. Ako ste sigurni da ne postoji sukob interesa, navedite to u radu. 
Još informacija se može naći ovdje: (http://bmj.com/cgi/content/
short/317/7154/291).

Reference
Reference se trebaju numerisati prema redoslijedu pojavljivanja u 
radu. U tekstu, reference je potrebno navesti u zagradama, npr. (12). 
Kada rad koji citirate ima do 6 autora, navesti sve autore. Ukoliko 
je 7 ili više autora, navesti samo provih 6 i dodati et al. Reference 
moraju uključivati puni naziv i izvor informacija (Vancouver style). 
Imena žurnala trebaju biti skraćena kao na PubMedu. http://www.
ncbi.nlm.nih.gov/journals

Primjeri referenci: 
Standardni rad: Meneton P, Jeunemaitre X, de Wardener HE, 
MacGregor GA. Links between dietary salt intake, renal salt han-
dling, blood pressure, and cardiovascular diseases. Physiol Rev. 
2005;85(2):679-715
Više od 6 autora: Hallal AH, Amortegui JD, Jeroukhimov IM, Casi-
llas J, Schulman CI, Manning RJ, et al. Magnetic resonance cholan-
giopancreatography accurately detects common bile duct stones in 
resolving gallstone pancreatitis. J Am Coll Surg. 2005;200(6):869-
75.
Knjige: Jenkins PF. Making sense of the chest x-ray: a hands-on 
guide. New York: Oxford University Press; 2005. 194 p.
Poglavlje u knjizi: Blaxter PS, Farnsworth TP. Social health and 
class inequalities. In: Carter C, Peel JR, editors. Equalities and 
inequalities in health. 2nd ed. London: Academic Press; 1976. p. 
165-78.
Internet lokacija: HeartCentreOnline. Boca Raton, FL: HeartCen-
treOnline, Inc.; c2000-2004 [cited 2004 Oct 15]. Available from: 
http://www.heartcenteronline.com/
Osobne komunikacije i nepublicirani radovi ne bi se trebali naći u 
referencama već biti navedeni u zagradama u tekstu. Neobjavljeni 
radovi, prihvaćeni za publiciranje mogu se navesti kao referenca sa 
riječima “U štampi” (engl. In press), pored imena žurnala. Referen-
ce moraju biti provjerene od strane autora.

Tabele
Tabele se moraju staviti iza referenci. Svaka tabela mora biti na po-
sebnoj stranici. Tabele NE TREBA grafički uređivati.
Broj tabele i njen naziv piše se IZNAD tabele. Tabela dobija broj 
prema redoslijedu pojavljivanja u tekstu, a naziv treba biti jasan i 
dovoljno opisan da je jasno šta tabela prikazuje. npr „Table 3. Tekst 
naziva tabele....“. U radu prilikom pozivanja na tabelu treba napisati 
broj tabele u zagradi, npr. (Table 3). Za skraćenice u tabeli potrebno 
je dati puni naziv ispod tabele. Poželjno je ispod tabele dati objaš-
njenja i komentar, koji su neophodni da se rezultati u tabeli mogu 
razumjeti. Prikazati statističke mjere varijacije, kao što je standar-
dna devijacija i standardna greška sredine, gdje je primjenjivo.

Slike
Slike staviti iza referenci i tabela (ako postoje). Svaka slika mora biti 
na posebnoj stranici. Slika dobija broj prema redoslijedu pojavlji-
vanja u tekstu. Naziv i broj se pišu ISPOD slike, npr. „Slika 3. Tekst 
naziva slike...“ U radu, prilikom pozivanja na sliku treba napisati 
broj slike u zagradi, npr (Slika 3). Neophodno je da slika ima jasan 
i indikativan naziv, a u tekstu ipod slike objasniti sliku i rezultat 
koji ona prikazuje, sa dovoljno detalja da ona može biti jasna bez 
pretrage teksta koji je objašnjava u radu. Slika mora biti kvaliteta 
najmanje 250-300 dpi, formata JPG, TIFF ili BMP.

Jedinice mjere
Mjere dužine, težine i volumena trebaju se pisati u metričkim jedi-
nicama (meter, kilogram, liter). Hematološki i biohemijski parame-
tri se trebaju izražavati u metričkim jedinicama prema Internatio-
nal System of Units (SI).
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