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IN TRO DUC TION

The WHO re port on “Genomics and world health” clearly
and di rectly states that “… it would be ex tremely un wise
for any form of “ge netic med i cine” to be in tro duced into
coun tries in which there is a low level of knowl edge about
ge net ics among the pub lic…”. So it is vi tal that all so ci et ies
pre pare them selves, and all sec tors of so ci ety, in clud ing
pol i ti cians, health care pro fes sion als, ed u ca tors and the
pub lic, need to be ed u cated about the fun da men tal prin ci -
ples of ge netic re search, its in her ent risks and the eth i cal is -
sues that it raises. This state ment re quires an swers on at
least two main ques tions:
1. What is the level of knowledge of our society about

genetics
2. What studies have been carried in the field of increasing 

public awareness and knowledge in the field of
genomic

The aim of the pres ent study is to re view the lit er a ture on
these two prob lems.

METH ODS

A systematic lit er a ture search on the above stated two prob -
lems has been car ried in the da ta bases Pubmed, Web of Sci -
ence, Embase, Proquest, as well as Bul gar ian sci en tific jour -
nals in the field of pub lic health, so cial med i cine, ge net ics and
mo lec u lar bi ol ogy have been searched for the pe riod  from
Jan u ary 2000 to Jan u ary 2010. The fol low ing key words or
their com bi na tions have been used: aware ness, knowl edge,
pub lic, ge netic risk, fa mil ial risk, ge netic risk fac tors.

RE SULTS

Two main is sues have been posed in the lit er a ture:
 What is de sir able and ‘ad e quate’ knowl edge, which

in di vid ual mem bers of the gen eral pub lic need in or der
to en gage in proper de ci sion-mak ing con cern ing ge netic 
prob lems.

 What is the level and con tent of pub lic aware ness/
knowl edge about ge net ics at the pres ent mo ment.

The first ques tion has been de fined as im por tant both for
the o ret i cal and for prac ti cal pur poses (e.g. in the as sess ment 
of in for ma tion cam paigns the achieved level of knowl edge
among the pub lic has to be com pared with the de sired or
ad e quate aim ing to be achieved). We were not able to find
in the lit er a ture an an swer to that ques tion and a def i ni tion
of what ex actly is a de sired/ad e quate level of knowl edge.
The sec ond question has re ceived more at ten tion and a num -
ber of stud ies have been pub lished both the o ret i cal and em -
pir i cal. From the the o ret i cal pa pers the au thors of a re view on 
pub lic’s knowl edge on ge net ics pro pose and prove that the
Rog ers’ con cep tu al iza tion of knowl edge is help ful when an -
a lyz ing this prob lem. The Roger’s frame work dis tin guishes
be tween three types of knowl edge with in creas ing com plex -
ity: “aware ness knowl edge,” which re fers to knowl edge
about the ex is tence of e.g. ge netic risk fac tors for com mon
dis eases with mul ti ple causes; “how-to knowl edge,” which
is prac ti cal knowl edge con cern ing the proper use of an in no -
va tion; and “prin ci ples knowl edge,” or knowl edge of the un -
der ly ing the o ret i cal prin ci ples of the in no va tion. 
A num ber of em pir i cal stud ies have ex am ined the ques tion
of whether the pub lic is aware of ge netic risk fac tors of dif -
fer ent dis eases. We found one re view ex am in ing pub lic
aware ness of the ge netic risk fac tors of multifactorial dis -
eases in a wide va ri ety of coun tries.2 It sug gest that the gen -
eral pub lic is rea son ably aware of the ge netic risk fac tors of
multifactorial dis eases, with ap prox i mately 59% (range,
17.6–93.3%) of the sam ple be ing aware of the ex is tence of
ge netic risk fac tors, al though much lower and much higher
pro por tions have also been ob served. For ex am ple 60% of
the pub lic were aware of ge netic risk fac tors for breast can -
cer, while for cer vi cal can cer these are only 20%. 
A more re cent study among 1,747 Brit ish adults re ports that 
one third of the re spon dents iden ti fied ge netic fac tors as in -
flu enc ing can cer (35%) and heart dis ease (36%) risk. The
au thors sug gest that peo ple who rec og nize that ge net ics in -
flu ence chronic dis ease risk ap pear more, not less, likely to
rec og nize the role of life styles. This con tra dicts sug ges tions 
that the pub lic takes an ‘ei ther ‘de ter min is tic’ view of the
eti ol ogy or peo ple be lieve that the dis ease risk is largely de -
pend ent on life style and ‘ex ter nal’ fac tors. 
An other study ex plored the knowl edge about ge netic risk
of dis ease, in her i tance, bi ol ogy, de ter min ism among 1009
West ern Aus tra lian cit i zens. The con clu sion is that most
mem bers of the West ern Aus tra lian com mu nity are aware
of ba sic ge netic con cepts and the link be tween genes, in -
her i tance, and risk of dis ease, but sig nif i cantly fewer un der -
stand the bi o log i cal mech a nisms un der ly ing these con cepts 
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and there was some mis con cep tion around the mean ing of
‘in creased ge netic risk’. 
A study on the causal be liefs about obe sity among 3,534 in -
di vid u als in the USA, re ports that only 19% of the re spon -
dents in di cated that in her i tance has ‘a lot’ to do with caus -
ing obe sity. The rest 72% of re spon dents en dorsed the be -
lief that life style be hav iors have ‘a lot’ to do with caus ing
obe sity. A Jap a nese study on Pub lic aware ness of risk fac -
tors for can cer re ports that 35% of all can cers are at trib uted
to ge netic risk fac tors. 
Much more lim ited is the knowl edge of the pub lic in re la tion to
the “how – to” knowl edge -  how ge netic risk fac tors in flu ence
the risk of de vel op ment a dis ease. One of the things which the
gen eral pub lic seem to un der stand is that hav ing a ge netic pre -
dis po si tion im plies height ened, but not ab so lute risk.
In for ma tion on the pub lic’s “prin ci ples knowl edge” re fer -
ring to the knowl edge of the un der ly ing work ing mech a -
nisms through which ge netic risk fac tors af fect dis ease de -
vel op ment (e.g., know ing that cer tain polymorphisms cre -
ate a ge netic pre dis po si tion that in ter acts with other fac tors
to de velop the dis ease) is ex tremely scant. Only one study
was iden ti fied in the cited re view ob serv ing this most com -
plex knowl edge level. It con cludes that al though par tic i -
pants rec og nized the in creased risk ow ing to ge netic risk
fac tors, their knowl edge of the work ing mech a nisms of ge -
netic fac tors was (highly) in ad e quate, largely in suf fi cient
and su per fi cial. 
It seems also that in di vid u als are only in ter ested in the con se -
quences of ge netic risk fac tors and how to man age them, and 
are not at all in ter ested in the un der ly ing ge netic prin ci ples.
E.g the pub lic has no need for de tailed in for ma tion on the
work ing mech a nism of DNA, but is in ter ested in the signs
of a ge netic pre dis po si tion to can cer.
2. Effect of information on decision- making and

engaging in preventive behavior. 
Re search ex am in ing the ef fects of mass me dia ge netic
health mes sages on pre ven tive be hav ior is also scarce. At
the same time with out such in sight, ge netic-based pub lic
health cam paigns may ‘do more harm than good’.
Smerecnik et al com pared the ef fects of health mes sages
com mu ni cat ing in for ma tion about ge netic risk fac tors for
salt sen si tiv ity and height ened cho les terol with gen eral in -
for ma tion with out ref er ence to ge netic risk fac tors. The re -
sults re veal that un aware par tic i pants who re ceived a ge -
netic health mes sage re ported lower per ceived sus cep ti bil -
ity as so ci ated with low ered in ten tions to en gage in pre ven -
tive be hav ior, com pared to those who re ceived a gen eral
health mes sage. No such ef fects were ob served for the par -
tic i pants who were aware of the ex is tence of ge netic risk
fac tors. The au thors con clude that alert ing the pub lic to the
ex is tence of ge netic risk fac tors may not nec es sar ily be
ben e fi cial to the pub lic health.
An other study ex am ined the po ten tial be hav ioral con se -
quences of ge netic feed back on obe sity risk in nor mal
weight in di vid u als. In di vid u als who were told they were at
in creased ge netic risk for obe sity showed higher over all in -
ten tions to eat a healthy diet. How ever, in di vid u als with
low ex ter nal weight lo cus of con trol had sig nif i cantly lower 

pre dicted in ten tions to eat a healthy diet when com pared to
those with high in ter nal weight lo cus of con trol. 
Other stud ies also prove that the pro vi sion of genomic in -
for ma tion has an im por tant in flu ence on the au di ence. E.g.
in for ma tion about the pop u la tion risk of in her it ing a cer tain
spe cific gene, sub stan tially mod i fies the pub lic’s in ter est in
ge netic test ing. 
This sug gests that re search ers and ed u ca tors should be very 
care ful about the in for ma tion pro vided to the pub lic. In for -
ma tion on the ex is tence of ge netic risk fac tors should be ac -
com pa nied by ex pla na tions for its mean ing and con se -
quences for the in di vid ual. In for ma tion on the pop u la tion
risk of in her it ing dif fer ent genes when dis cuss ing the dis -
cov ery of these genes with the me dia may also have vari -
able ef fect on be hav ior.
3. Existing  genomic education for the public at the

moment
The pub lic at pres ent has some ac cess to in for ma tion de vel -
oped and pro vided by gov ern men tal or ga ni za tions, ac a de -
mia, dis ease spe cific ad vo cacy or ga ni za tions, and the
healthcare in dus try. Var i ous or ga ni za tions such as NIH,
CDC, and ac a demic in sti tu tions have websites and ed u ca -
tional ma te ri als on genomic is sues at least for those who are 
in ter ested. New en trants to the field in clude com pa nies,
par tic u larly those look ing to mar ket tests and in for ma tion
di rectly to con sum ers. It is re ported that sources from which 
the pub lic re ceives most of its genomic/ge netic in for ma tion 
are internet, tele vi sion, ra dio, mag a zines, and news pa pers. 
A study ex am in ing the ac cu racy and na ture of me dia cov er -
age of ge netic re search found that most news pa per ar ti cles
ac cu rately con vey the re sults of and re flect the claims made 
in sci en tific jour nal ar ti cles. How ever, the me dia do seem to 
over em pha size par tic u lar top ics, such as be hav ioral ge net -
ics, underreports risks and puts an over em pha sis on ben e -
fits. Such a trend may con trib ute to in flat ing the ex pec ta -
tions of the gen eral pub lic and spe cial in ter est groups such
as patient groups and investors.

CON CLU SIONS

This short de scrip tive re view can be sum ma rized in sev eral
points
1. Research on public awareness of genetic risk factors is

carried among different populations, but these are
mostly populations from developed western countries

2. The proportion aware about genetic risk factors of
different diseases differ among populations. The size of
the proportion depends on the concrete disease of
interest and the availability of positive family history of
the disease

3. The public’s awareness and knowledge of genetic risk
factors is highly dependent on socio-demographic factors
such as ethnicity, gender, and level of education (2),8 

4. Future campaigns should first determine the target
group’s prior awareness and knowledge, and then build
upon it to increase how-to and principles knowledge,
ensuring accurate interpretation of the new information
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5. There is not only risk but real discrepancy exists among
countries with regards to research on public genetic
awareness and access of the public to educational
information

6. Adequate information aids should include materials on:
 cri te ria for fa mil ial risk
 ge netic coun sel ing, ge netic test ing, as well as the

im pli ca tions of ge netic testing
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