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Sažetak
Primarna medicinska zaštita (PMZ), koju 
osigurava ljekar opće prakse sa svojim ti-
mom, kao jedan od podsistema zdravstve-
ne djelatnosti, pokazuje, vjerovatno, najve-
ći interes za uvođenje kompjuteriziranih 
informacijskih sistema. Jedan od glav-
nih razloga za to je činjenica da postojeći 
zdravstveno-statistički sistem karakterizi-
raju brojni nedostaci (netačnost u vođe-
nju evidencija, neažuran protok informa-
cija, nedostatak povratnih informacija 
itd.). Pored mnoštva limitirajućih faktora 
koji onemogućavaju uvođenje kompjuteri-
ziranih informacijskih sistema u segmente 
zdravstvene djelatnosti, pa i PZZ, odnosno 
PMZ, najznačajniji je nedostatak finansij-
skih sredstava, te brojne predrasude ljeka-
ra i ostalih zdravstvenih radnika.

Autor je postavio za cilj svog rada kre-
irati relevantan minimalni set podataka i 

adekvatnu bazu podataka za kontinuirano 
praćenje i evaluaciju rada ljekara i njego-
vog tima u PMZ.

U tu svrhu, autor je prezentirao vlasti-
ta iskustva u projektiranju i razvoju mo-
dela lokalnog ZIS-a PMZ, testiranog na 
uzorku od oko 800 porodica, koje se liječe 
u Oglednoj rejonskoj zdravstvenoj stanici 
Instituta za socijalnu medicinu Medicin-
skog fakulteta u Sarajevu. Kombiniranim 
retrospektivno-prospektivnim analitičkim 
metodom (obuhvaćen period od 1979. do 
1988. godine) testiran je originalni MO-
DUL sastavljen od tri baze podataka (BP): 
BP o anamnestičkim podacima, BP o po-
sjetama u ambulanti i BP o aktivnom nad-
zoru. Dobijeni rezultati odnose se na ulaz 
i izlaz podataka i prikazani logički model 
baze podataka ZIS-a PMZ. Za unos poda-
taka u baze, autor je izradio vlastite obras-
ce (10 kartica). Iz navedenih baza po-
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dataka kreiraju se i ažuriraju ukupno 62 
tabelarna i 62 grafička prikaza za jedan lje-
karski tim, odnosno oko 500 kombinacija 
izlaznih izvještajnih formi za četiri ljekar-
ska tima u Oglednoj rejonskoj zdravstve-
noj stanici. Na osnovu toga moguće je di-
ferencirati statičke i dinamičke podatke, te 
vršiti evaluaciju i mjeriti kvalitet rada ti-
mova ljekara, odnosno efikasnost, racio-
nalnost i ekonomičnost zdravstvene za-
štite koju ti timovi pružaju opredjeljenom 
stanovništvu. Autor je dao prijedlog i od-
govarajuće kriterije za vršenje procjene i 
mjerljivosti zdravstvenih informacijskih 
sistema u praksi.

Demonstrirani modeli ZIS-a PMZ 
strukturian je logički, pa ga je moguće lah-
ko, brzo i uz relativno skromna finansijska 
sredstva uvoditi u bilo koju jedinicu PMZ. 
Za širu primjenu takvog modela u praksi 
neophodni su odgovarajući preduvjeti, o 
čemu autor opširno raspravlja u radu.

Ključne riječi: baza podataka, IS 
PMZ, evaluacija.

Summary
The primary health care (the general prac-
titioner and his team) having been one of 
the health care subsystems is mostly inte-
rested in introducing the computerized in-
formation systems. The major reason of 
that is a great number of lacks in the pre-
sent health statistics system (incorrect evi-
dences, slow information flow, lack of feed-
back information to the users, etc.). Beside 
numerous limiting factors which enable 
the introduction of the computerized in-
formation systems in the segments of he-
alth care system and in the primary health 
care (that is in primary medical care) the 
financial resources and many prejudices 
found between physicians and other he-
alth workers are the most significant lacks.

The goal of this study was the construc-
tion of the relevant set of data and the for-
mation of the health data bases for moni-
toring and evaluation of the G.P.s team in 

primary medical care. For this purpose the 
author of this study has presented his own 
experiences in designing and developing 
a model of health information systems in 
primary medical care. The model has been 
tested on the sample of about 800 famili-
es who have been treated at Experimental 
Health Care Unit of the Institute of Social 
Medicine, Medical School of Sarajevo. The 
original MODULE consisted of three data 
bases: Anamnestic data, Visits to the Unit 
andActive supervision. The module has 
been tested by the combined retrospecti-
ve analytical method. The results relate to 
the input and output of data to the logical 
data base model of the health information 
systems of the primary medical care.

The author has constructed his own 
medical record (data carriers) for the pur-
pose of data input (10 cards). The mentio-
ned data bases enable creation and accu-
racy of totally 62 tables and 62 graphs for 
one G.P.s team in other words 500 com-
binations of output statements for 4 G.P.s 
team of the Experimental Health Care 
Unit. Owning to these statements the sta-
tic and dynamic data might be differentia-
ted and evaluated and the quality control 
of health team might be measured, (that 
means efficeint, rational and economical 
cost of health care delivered to the deter-
mined population). The author propose 
appropriate criteria for the assessment of 
the health information systems in practi-
ce. The represented model of health infor-
mation systems of primary medical care 
is structured logically so that could be in-
troduced quickly and easily in any pri-
mary medical care unit. According to the 
author’s detailed discussion, for the wi-
derspread application of such a model in 
practice the appropriate prerequisites are 
necessary.

Keywords: data basis, IS PMC, evalu-
ation.
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Biografski podaci
Rođen je 6. 6. 1952. godine u Gračani-
ci, BiH. Osnovnu školu i gimnaziju zavr-
šio je u rodnom mjestu. Medicinski fakul-
tet Univerziteta u Sarajevu završio je 1976. 
godine. Nostrificirao je diplomu na Medi-
cinskom fakultetu u Insbruku (Austrija). 
Postdiplomski studij iz Socijalne medicine 
i organizacije zdravstvene zaštite završio je 
na Medicinskom fakultetu Univerziteta u 
Sarajevu 1978., a Specijalistički ispit iz iste 
oblasti položio 1982. godine. Magistrirao 
je o temi «Evaluacija informacionog siste-
ma porodičnog zdravlja» na Medicinskom 
fakultetu Univerziteta u Sarajevu 1985. go-
dine, a doktorsku disertaciju o temi «Eva-
luacija kompjuteriziranog informacionog 
sistema primarne medicinske zaštite» od-
branio na istom fakultetu 1990. godine.

Po završenom studiju zaposlio se na 
Institutu za socijalnu medicinu i organi-
zaciju zdravstvene zaštite na Medicinskom 
fakultetu Univereziteta u Sarajevu kao li-
ječnik opće prakse na projektu «Sadržaj 
rada ljekara u porodici i mjesnoj zajedni-
ci», a nakon položenog specijalističkog is-
pita kao asistent istraživač na istom pred-
metu do izbora u zvanje docenta 1991. 
godine na predmetu Socijalna medicina. 
Godine 1992. osnovao je Katedru za medi-
cinsku informatiku Medicinskog fakulteta 
Univerziteta u Sarajevu, te prolazi faze iz-
bora u docenta (1992.), vanrednog profe-
sora (1994.) i redovnog profesora (1998.) 
na predmetu Medicinska informatika. 
Godine 2002. biran je za redovnog pro-
fesora na predmetu Porodična/Obiteljska 
medicina na Medicinskom fakultetu Uni-
verziteta u Sarajevu. Pored Medicinskog 
fakulteta u Sarajevu, biran je za profesora 
na zdravstvenim fakultetima u Sarajevu i 
Zenici na sljedećim predmetima: Medi-
cinska deontologija s Uvodom u medicinu, 
Zdravstveni odgoj, Socijalna medicina, Me-
dicinska informatika, Zdravstvena njega 
u zajednici i polivalentnoj patronaži i Po-
rodična/Obiteljska medicina. Za svaki od 

navedenih predmeta napisao je udžbenik 
koji je prošao redovne postupke recenzira-
nja i njihovog verificiranja u svojstvu ofi-
cijelnih udžbenika za spremanje ispita na 
istoimenim predmetima.

Objavio je kao autor i koautor preko 
700 bibliografskih jedinica u domaćim i 
inozemnim publikacijama, od čega je au-
tor preko 40 knjiga i monografija. Također 
je bio glavni i odgovorni urednik pet bio-
medicinskih časopisa, a član redakcijskih 
odbora nekolicine drugih časopisa. Tre-
nutno je glavni i odgovorni urednik in-
deksiranih časopisa: „Medicinski arhiv“, 
„Materia Socio Medica“ i „Acta Informa-
tica Medica“.

Osnivač je Društva za medicinsku in-
formatiku BiH 1988. godine, član je Iz-
vršnog komiteta Evropske asocijacije me-
dicinske informatike (EFMI) od 1994. do 
2009. godine, Generalne skupštine Svjet-
ske asocijacije medicinske informatike 
(IMIA) od 1994. do 2009. godine, Evrop-
ske asocijacije javnog zdravstva (EUPHA) 
od 2000. do 2009. godine, Generalne skup-
štine Svjetske asocijacije za elektronsko 
zdravstvo i telemedicinu (IsfTeH) od 2005 
do 2009. godine i Evropske asocijacije za 
menadžere informacijskih tehnologija u 
zdravstvu od 2006. do 2009. godine.

Dosad je organizirao preko 50 nauč-
nih i stručnih skupova, od kojih desetak u 
ratnom vremenu. Među posljednjim orga-
niziranim skupovima su: Prvi kongres me-
dicinske informatike BiH s međunarod-
nim učešćem (1999. godine), Prvi kongres 
socijalne medicine–javnog zdravstva BiH 
s međunarodnim učešćem (2001. godine), 
te Drugi kongres medicinske informatike 
BiH s međunarodnim učešćem (2004. go-
dine). Bio je predsjednik Organizacijskog 
odbora 22. evropskog kongresa medicinske 
informatike (MIE 2009), koji je održan u 
Sarajevu 2009. godine. Godine 2009. osni-
va Akademiju medicinskih nauka Bosne i 
Hercegovine i postaje njen prvi predsjednik 
za period od 2009. do 2013. godine.
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U zadnjih petnaest godina aktivno 
je učestvovao s radovima na svjetskim i 
evropskim kongresima javnog zdravstva, 
medicinske informatike i porodične me-
dicine, kao aktivni učesnik s radovima, 
kao voditelj sesija ili kao član naučnih pro-
gramskih komiteta navedenih naučnih 
skupova u gradovima: Sarajevo (1978.), 
Ljubljana (1979.), Štokholm (1983.), Za-
greb (1988.), Glazgov (1990.), Beograd 
(1991.), Lisabon (1994.), Drezden (1994.) 
Budimpešta (1994.), Beč (1995.), Van-
kuver (1995.), Kopenhagen (1996.), Sid-
nej (1996), Njukastl (1997.), Seul (1998.), 
Ljubljana (1999.), Hanover (2000.), Pariz 
(2000.), London (2001.), Brisel (2001.), 
Budimpešta (2002.), Regensburg (2002.), 
Groeningen (2002.), Drezden (2002.), 
St Malo (2003.), Rim (2003.), London 
(2003.), Prag (2004.), Oslo (2004.), Min-
hen (2004.), Atina (2005.), Ženeva (2005.), 
Kejp Taun (2006.), Tajpei (2006,), Mastriht 
(2006.), Brisbejn (2007.), Čenai/Madras 
(2007.), Geteborg (2008.), London (2008.), 
Beč (2009.), Hirošima (2009.).
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Most people in the Western world who search for informa-
tion about the discovery of the circulation of the blood,
including the pulmonary system, will most likely conclude
that the major players were Miguel de Servet (1511–1553),
physician and theologian, and William Harvey (1578–
1657), the famous English physician, but is this really the
case?1

At least 740 years ago, Alauddin Ibn Nefis, a physician
from Egypt and director of the Hospital Al-Mansouri in
Cairo, wrote an article about the pulse in which he des-
cribed the pulmonary blood circulatory system (Figure 1).
English-language sources rarely mention him, and most
references to Ibn Nefis occur in the Arabic or Turkish lan-
guages. 

Dr Izet Masic, professor at the University of Sarajevo
Faculty of Medicine and one of the few cardiologists to have
referred to this discovery in the medical literature, considers
this fact of worldwide importance. He attended a recent
scientific meeting, the Fourth International Congress of
Cardiologists and Angiologists of Bosnia and Herzegovina
in Mostar, May 2007, where, he says, “I had the opportunity
to present to a small circle of physicians and scientists the
little-known fact that a physician from Cairo, who lived in
the 13th century, was the first recorded discoverer of the
circulation of blood—not William Harvey in 1628.” 

Over the centuries, some of Ibn Nefis’ articles have
appeared in Latin translations, with some published as
reprints in Arabic. Professor Fuat Sezgin, PhD, a major
scholar of the history of science and technology in the
Islamic world and director of the Institute of Arabic–
Islamic Sciences at the Johann Wolfgang Goethe
University in Frankfurt, Germany, published a compendi-
um of articles by Ibn Nefis in 1997.2

Ibn Nefis’ epochal discovery seems all the more signifi-
cant because he based it solely on deduction and not on in
vitro dissection of the human body. Disregarding the theo-
ries of the prominent Greek physician Claudius Galen, who
had failed to pursue the idea of blood circulation, Ibn Nefis
paid close attention to the comments of a famous Persian
physician, Abdullah ibn Sina (c. 980–1037 AD), also refer-
red to as Avicenna. (Ibn Nefis has been called the second
Avicenna, a more than justifiable accolade, given the
knowledge that he bequeathed to humankind.) Ibn Nefis
felt so confident of his findings that he made a prophecy,

which, so far, has proved true. He said, “If I thought that
my works would not last 10 000 years after me, I would not
write them.” 

Ibn Nefis (Figure 2) was born in Damascus, Syria, in 1210.
After finishing his medical studies at schools in Noura and
Damascus, he went to Cairo, where he joined the Al-Mansouri

History of Cardiology: Alauddin Ibn Nefis
Who Really First Described the Pulmonary Blood Circulation?

Izet Masic, MD, PhD, professor at the University of Sarajevo Faculty of
Medicine, prolific author, and editor of several medical journals, challenges
the traditional views of the first descriptions of the circulation of the blood.
He explains his opinion to Keith Barnard, MB, BS. 

Figure 1. An ancient representation of Ibn Nefis’ proposals for
the pulmonary circulation in man.
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School. His contemporaries described him as a great physi-
cian and teacher, always available to all who needed his
help. His magnificent house, completely covered in marble
and the only one in Cairo with a marble hallway, received
visits from many eminent persons, including princes. These
people came to join the interesting debates held there on
many issues. The visitors included leading physicians from
Cairo and Egypt’s secretary of state. Ibn Nefis’ contempo-
raries described him as unsurpassed in the extent of his
memory and in his creative writing. All those who worked
with him agreed that he did not make much use of books;
instead, he retained all his knowledge in his mind.3

Sheikh Al Rashidi, the representative of a Prince Hussain,
described the behaviour of Ibn Nefis when engrossed in his
work: “Usually, he would turn his face towards a wall and
write fluently as a waterfall, and when his writing feather
became dry, he would put it aside and take a new one from
the collection that was already prepared and put beside him.
In this way he did not waste any time.” 

Unfortunately, the original article by Ibn Nefis on the
pulse and pulmonary circulation has not been preserved,
but a Latin translation exists, dating from 1547, by Andreas
Alpago of Belluno, Italy, in his book De Pulsibus. Alpago
worked at the university in Padova, Italy, home to a famous

Italian school of anat-
omy. Dr Masic says, “I
believe that this article
was probably respon-
sible for transferring
the Ibn Nefis theory of
the pulmonary circula-
tion into Western bio-
medical literature.” He
also thinks that one of
the Latin translations
left behind by Alpagos’
nephew, Paulus, after
his death in 1521, led
to the adoption of the
Ibn Nefis theory by
Miguel de Servet.

A rarely mentioned contribution by Ibn Nefis was his
observations on the blood supply to the heart. He wrote, “I
consider Avicenna’s postulate that blood from the right
ventricle of the heart feeds only the heart is incorrect,
because nutrition of the heart is provided by the blood ves-
sels which lay in the heart body.”5 This view went against
the prevailing theories of the Greek and Arabian scholars
who thought that the heart obtained it’s energy (or spirit)
from the right ventricle. Ibn Nefis was the first physician to
suggest the existence of the coronary arteries and that they
supply the heart muscle with blood.

Ibn Nefis’ theory of the pulmonary circulation has 16
postulates (see Table). He continued his fruitful creative
work throughout his life. He never married; instead, he
dedicated all his time to science. And his grand house with
its marble floors remained as a legacy for a school for
future physicians and a hospital.
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Table: Ibn Nefis’ 16 Postulates for his Theory
of the Pulmonary Circulation

1. Blood is processed into the right heart chamber.
2. Blood does not leak through the interventricular septum.
3. There are only 2, and not 3, chambers in the heart, as

Avicenna said.
4. The vena arteriosa (pulmonary artery) takes blood from

the right chamber into the lungs, where it is mixed with
air.

5. In the lungs, there are passages between pulmonary
artery and the arteria venosa (pulmonary vein).

6. Mixing of processed blood with the air begins not in the
heart, according to the current opinion, but in the lungs.

7. This is a preparation phase, leading to the production of
“vital energy.”

8. The vena arteriosa takes the mixture into the left ventricle
of the heart.

9. The arteria venosa pulsates.
10.In the arteria venosa, there is a small quantity of mixture

made of processed blood and air.
11.The mixture of processed blood and air becomes vital

energy.
12.Vital energy is produced in the left ventricle.
13.The left ventricle is larger than the right one, making it

large enough for this purpose.
14.The quantity of processed blood at the left ventricle is

small, but the quantity of vital energy is very large.
15.Any unused vital energy is ejected from the left ventricle

through the arteria venosa into the lungs, and it is
breathed out.

16.Heat is intrinsically produced in the left ventricle, warm-
ing the blood.
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