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Links between genetic factors and common diseases can provide useful clues about biology and how diseases develop.
 But most genetic factors seem to change a person’s risk of common diseases only very slightly. Rather than a single gene predisposing someone to disease, it now seems likely that everyone possesses hundreds, perhaps thousands, of genetic variants some of which slightly increase their risk, whilst others slightly decrease it. 
,
 This means that the idea that an individual’s genetic risk of common diseases can be predicted has become increasingly controversial amongst scientists. 
,

In general, common genetic differences are not more but less predictive than most other types of test, and no common genetic variants exist – either singly or in combination - that meet medical screening criteria for the general population.
 Companies marketing genetic tests for common diseases have therefore been widely criticised for providing largely meaningless – and often false – interpretations of people’s risk of various diseases.
 Tests by different companies give conflicting results
 because it is not yet possible to calculate a person’s genetic risk of any common disease due to the large number of unknown factors thought to be involved.
,

Most geneticists are puzzled at the lack of success in finding the expected inherited component of common diseases. 
,
 Whilst many believe that more genes will be discovered which explain this ‘missing heritability’, others have long criticised the calculations (made from twin studies), and claim that the assumptions used inevitably exaggerate and oversimplify the role of genes. 
,

Cancer

Rare mutations in specific genes cause ‘familial’ cancers. The best known example is the mutations in the BRCA1 and BRCA2 genes, which significantly increase risk of breast cancer. However, these mutations account for only about 5% of breast cancer cases.
The hunt for the remaining genes, thought to increase people’s risk of ‘sporadic’ (non-familial) cancers has been disappointing. For example, combining all the common genes linked to breast cancer does not improve risk predictions compared to existing models using non-genetic risk factors.

Some scientists have argued that spending more resources searching for such small genetic factors is a waste of money. 
 Others have criticised companies selling genetic tests for making false claims about cancer risk.

Obesity

About 600 genes have been linked with increased risk of obesity but only two (possibly three) of these have been confirmed as more studies have been done. Together they account for less than 1% of the observed differences in body mass index (BMI) between individuals.

These genes are thought to influence appetite, not metabolism: they do not mean that some people can eat more than others without getting fat, or that only a minority of people need to eat healthily.
 The Government’s own Foresight programme recognises that tackling obesity requires a diversity of measures to create a healthier environment and better diets for everyone. 

Type 2 diabetes
Type 2 diabetes (adult-onset diabetes) is strongly linked with being overweight. A total of 18 genes have been linked with type 2 diabetes but they do not improve risk predictions compared with measuring existing risk factors (such as body mass index, waist size and blood glucose levels). 

Hypertension

Susceptibility genes for hypertension have been very difficult to detect.
 Recent studies have found some new genetic variants with individually small effects, but with only partial overlap between study findings.
 These genes explain only about 1% of the observed differences between individuals.

Cholesterol levels

A rare inherited form of high cholesterol levels, called familial hypercholesterolemia (FH) affects about 1 in 500 people. But attempts to find more common genetic variants have been disappointing. Variability in cholesterol levels between individuals does not seem to be strongly influenced by genetic factors in most people.
 A study of nine common genetic variants associated with cholesterol levels found that they did not improve clinical risk prediction in 5000 subjects.

Schizophrenia

Three recently published studies identified 30,000 genetic variants that may be linked with schizophrenia (although most were not individually significant). 
,
,
 The discoveries may provide new clues to understanding the condition: for example, many of the genes are linked to the immune system, perhaps suggesting that a virus plays a role. However, each gene increases the risk by only about 1% and scientists do not know how these tiny differences in individual risk might be combined to attempt to predict who might develop schizophrenia. One of the authors of the studies warned that: "It would be unscrupulous for anyone to use these data for genetic testing for schizophrenia".
 Leading UK psychiatrists have previously denounced plans by US companies to market genetic tests claiming to identify susceptibility to bipolar disorder (manic depression) or schizophrenia on the internet.
,

Age-related macular degeneration

This is one of the best predicted medical conditions based on known genetic risk factors. However, for age groups of over 80, over 65 and over 40, only 30%,12% and 3% of the group classified as high genetic risk actually develop AMD.6
Eye colour

The most accurate genetic predictions to date have been obtained for eye colour in Europeans: 90% of people predicted to have blue eyes from a test of eight genes do have them, as do 67% of people predicted to have brown eyes, although only 25% are correctly predicted to have an intermediate colour.
 However, unlike most diseases, the environment is not thought to play a role in eye colour. In addition, predicting who is European from an unknown DNA sample is not possible with any accuracy.
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