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Numerous studies demonstrate the importance of genetic 
predisposition in the development of wide range of pathologies and 
unfavorable effects caused by different factors. This prompts to account for 
genetic factors in the risk assessment of unfavorable effects. Current 
approaches used to solve this problem are far from perfect. On the one hand, 
recommendations on occupational selection bas ed on genetic signs are 
presently considered as human rights violation. On the other hand, to 
medically inform an individual with certain genetic characteristics about 
possible unfavorable health effects due to occupational hazard has little 
effect. Finally, a vast number of polymorphic genes in human genome (at 
least 30%) hampers accounting for all possible factors of genetic 
predisposition to the increasing number of environmental factors. Therefore, 
the current situation proves it appropriate  to develop the new approach to 
account for genetic predisposition of individuals that would be free of flaws 
considered above.  

A possible basis for such an approach is the assessment of genotype-
specific relative risk (GSRR) that accounts for genetic predisposition  
(susceptibility) of individuals to the effects of unfavorable factors.  

The study used results from 65 studies. This effort was undertaken to 
study the association between 32 diseases and unfavorable effects and 17 
genetic polymorphic systems.        

Data analysis included calculation of relative risk (RR) of specific 
diseases or effects development in individuals with different genotypes. 
Genotype-specific relative risk (GSRR) of diseases and unfavorable effects in 
individuals with «sensitive» genotypes was calculated. Since about the third 
of genes in human genome are polymorphic, and therefore, a considerable 
number of genes can be involved in genetic predisposition of an individual to 
a specific unfavorable effect, an averaged GSRR of diseases and unfav orable 
effects was calculated for integral characteristics on population level.  

Of 65 analyses of association between diseases and unfavorable 
effects and various genetic polymorphic systems, 27 had negative results. 
Other 38 had significant, i.e. positive results. Respective GSRR varied 
accordingly in the range from 1.2 to 2.5. Averaged GSRR for some genetic 
systems ranged from 1.4 to 1.9. More stable and closer values of averaged 
GSRR calculated for various categories of effects: pathologies due to 
radiation and non-radiation factors - 1.51; non-tumor (1,47) and tumor (1,54) 
diseases; average life expectancy - 1.34. Population-averaged or integral 
value of GSRR  was ~ 1.5.    This value can be used as genetic predisposition 
coefficient (CGP) for correction in averaging of environmental population-
level factors. Such correction can be done by decreasing of permissible 
standard value by the value of CGP to calculate population-genetic standard.   

It should be noted that population-genetic standards decrease risk of 
development of unfavorable consequences due to effect of environmental 
factors in individuals with genetic predisposition to the general population 
level. An important advantage of this approach is that there’s no need to 
account for all existing variations of genetic predisposition to multiform 
unfavorable environmental factors.  

 
 

 


