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between EUR 84.55 and 570.20.  Conclusions:  Genetic results 
may lead to uncertainty and anxiety; therefore, subsequent 
costs for a solidarily financed system may arise. Genetic DTC 
tests may have an influence on different players on the mi-
cro-, meso- and macro-levels, which may have a cost-cutting 
or cost-increasing effect on health-care expenditures. The 
increased interest in genetic analysis as well as the possibil-
ity of worldwide internet-based access to genetic tests re-
quires population-wide education.  © 2017 S. Karger AG, Basel 

 Introduction  

 The community is characterized by an increased health 
consciousness  [1] . Patients are becoming increasingly re-
sponsible and informed and also want to take a proactive 
role in their health-care management  [2] . Besides the tra-
ditional health-care sector (e.g., medical services by phy-
sicians), citizens are using additional sources for getting 
health information  [3] . For this purpose, the internet 
constitutes an essential tool for health information access 
 [4] . Health information is thus easily available from home 
and the-so called “Dr Google” is often the primary source 
for health-related questions  [5] .
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 Abstract 

  Background:  The global genetic direct-to-consumer (DTC) 
market will reach a volume of USD 230 billion in 2018. The 
expenditures for this genetic analysis are borne by the cus-
tomer, whereas consequential costs may arise for a solidarily 
financed system. In a first step, it is essential to gain an over-
view of the currently available offer in the German setting. 
 Methods:  In April 2016, we conducted a systematic internet 
search in the Google search engine. In November 2016, we 
updated the information of the webpages in terms of coun-
try, language, types of health-related tests, additional offer 
of non-health-related DTC test, information about sensitivity 
and specificity, certification and accreditation, costs as well 
as reference to German Act on Genetic Testing.  Results:  Thir-
ty-five webpages were included in the final overview. A plu-
rality of different predictive analysis options was identified. 
Price information was not available for all offered genetic 
analyses. Costs for predictive analysis in one disease vary be-
tween EUR 90 and 990, for predictive package analysis be-
tween EUR 232.18 and 375, and for genetic lifestyle analysis 
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  In the genomic century, the knowledge of health-in-
fluencing genetic factors is steadily increasing  [6] . The 
two main factors for the growing genetic knowledge are: 
First, progress in genetic technology, which is character-
ized by cheaper and faster genetic analysis  [7] ; and sec-
ond, increased genomic knowledge as a result of genome 
wide-association studies (GWAS). GWAS enable a better 
understanding of genotype and phenotype correlations 
and also provide information about the probability for 
the development of specific diseases  [8–10] . Hence, ge-
netic information can be used for diagnosis, prognosis, 
and treatment  [11]  as well as for a “genome-guided pre-
ventive medicine”  [12] . Based on the known associations 
between genetics and common diseases, the demand for 
genetic analysis has increased, particularly with a preven-
tive approach  [13] . 

  In Germany, preventive or predictive genetic analyses 
without a direct and specific indication or only for inter-
ested people are basically not part of the standard benefit 
of the statutory health insurance. As a result, such genet-
ic analyses can be accessed through case-by-case decision 
(e.g., predictive analysis for the risk of breast cancer due 
to the family history) or private payment. Besides the tra-
ditional market, an internet-based market – the so called 
direct-to-consumer (DTC) market – has been developed. 
The development of this market has been encouraged by 
a lower price, no geographic restriction, as well as the easy 
availability from home  [14, 15] . Estimates suggest that the 
global genetic DTC market will reach a volume of USD 
230 billion in 2018  [16] . DTC genetic tests are directly ad-
dressed to customers via television, print advertisements, 
or the internet  [17] . Customers receive a test kit and send 
a sample (mostly saliva) back to the company. After ana-
lyzing the genetic material in their own or an outsourced 
laboratory, the information about the personal genetic 
makeup will subsequently be sent to the customers  [18] .

  Overall, genetic DTC tests can be differentiated into 
health-related and non-health-related tests. Tests for 
identity (e.g., paternity and ancestry) can be classified as 
non-health-related DTC tests, whereas diagnostic and 
predictive tests (risk of disease) as well as lifestyle tests 
(nutrition, aging, behavior, etc.) can be classified as 
health-related tests  [19–21] . In contrast to predictive or 
diagnostic genetic tests, lifestyle tests can be attributed a 
lower clinical value  [21] . Therefore, the German Act on 
Genetic Testing (GenDG) heavily regulates the execution 
of genetic analysis with a predictive or diagnostic ap-
proach, which makes the integration of a physician neces-
sary. However, this law is only obligated for companies 
located in Germany, and the access to offers of companies 

located in other countries is not restricted. According to 
the increased demand for genetic analysis  [22]  and the 
associated increasing use of predictive and therapeutic 
measures, it is important to analyze which kinds of ge-
netic analysis the population is confronted with. In gen-
eral, the costs for the execution of a genetic DTC test are 
borne by the customers, whereas follow-up costs may 
arise in the solidarily financed system. An informed pa-
tient develops other priorities, and this may have an influ-
ence on the different players in the health-care system. 
For this purpose, we conducted a systematic internet 
analysis to identify the currently available health-related 
genetic DTC offers in the German setting. Therefore, the 
review had the following objectives: (1) to identify the of-
fer of health-related genetic DTC tests in the German set-
ting; (2) to highlight and discuss the implications of ge-
netic DTC tests for a solidarily financed health-care sys-
tem

  Methods 

 First, review elements (objective/aim, inclusion and exclusion 
criteria, and outcomes) were defined in order to focus on the sci-
entific issue and facilitate the internet search ( Table 1 ). 

  In April 2016, we conducted a systematic internet search using 
the Google search engine. To generate the maximum number of 
heterogeneous hits, we deactivated the installed adblocker as well 
as the standard activated web protocol. For the search strategy, we 
used single and combined terms in the German language. For sin-
gle terms, we used different common German terms for genetic 
analysis and combined the most common with genetic DTC test-
specific terms. Accordingly, the following search strategies were 
used: (1) genetic analysis, (2) genetic test, (3) genetics test, (4) ge-
netic testing, (5) DNS testing, (6) DNA analysis, (7) genetics anal-
ysis, (8) DNA testing, (9) DNS analysis, (10) genetic analysis, (11) 
DNS test, (12) DNA test, (13) genetic test, (14) genetic analysis 
AND diseases, (15) genetic analysis AND lifestyle, (16) genetic 
analysis AND health, (17) genetic analysis AND private, (18) ge-
netic analysis AND at home, (19) genetic analysis AND cancer, 
(20) DNS test AND diseases, (21) DNS test AND lifestyle, (22) 
DNS test AND health, (23) DNS test AND private, (24) DNS test 
AND at home, (25) DNS test AND cancer, (26) DNA test AND 
diseases, (27) DNA test AND lifestyle, (28) DNA test AND health, 
(29) DNA test AND private, (30) DNA test AND at home, (31) 
DNS test AND cancer, (32) genetic test AND diseases, (33) genet-
ic test AND lifestyle, (34) genetic test AND health, (35) genetic test 
AND private, (36) genetic test AND at home, (37) genetic test 
AND cancer.

  The systematic internet search was performed independently 
on two computers. Furthermore, the assessment of the webpages 
was also conducted independently by 2 researchers. Disagree-
ments were resolved through discussion. Criteria for inclusion 
were as follows: (1) webpages offering a health-related genetic 
DTC test (diagnostic and predictive tests as well as lifestyle-tests); 
(2) tests were primarily targeted at customers (not physicians or 
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other medical providers); and (3) direct selling webpages (web-
pages only with test links or advertisements were not included) 
(see  Table 1 ). In the course of an update in November 2016, offers 
and the provided information in the webpages were actualized. 
The included webpages were not restricted to countries, languages, 
and specific types of genetic analysis. To ensure comparability, the 
costs were converted to EUR at the exchange rate of the current 
year  [23] . 

  Results 

 The systematic internet search retrieved 11,199 web-
pages. After screening for eligibility, 35 webpages were 
included in the final overview ( Fig. 1 ). 

  The webpages are characterized by a variety of aspects, 
such as country, language, types of health-related tests, 
cost of the specific tests, information about sensitivity and 
specificity, information about certification and accredita-
tion, as well as information about the availability of and 
additional supplement of non-health-related tests. A de-
tailed overview is provided in  Table 1 .

  Country and Language  
 The majority of included webpages (17×) have their 

headquarters located in Germany, followed by Switzer-
land (3×) and Slovenia (3×). Overall, 12 different coun-
tries were identified as company headquarters. Twelve of 
the included webpages present their offer only in Ger-
man, whereas 8 of these are German companies and 4 are 
foreign companies. One company provides a translation 
service, whereby a variety of languages is available. Fur-
thermore, one company provides a direct selection of 11 
languages. Five of the included webpages provide no Ger-
man translation, whereas 4 of these are only represented 
in English. 

  Offer of Health-Related DTC Tests 
 Eleven webpages offer only genetic lifestyle tests and 

16 webpages offer only predictive or diagnostic genetic 
DTC tests. An offer of genetic lifestyle DTC tests as well 
as predictive and diagnostic genetic DTC was identified 
on 8 webpages. Of the 17 webpages with their headquar-
ters located in Germany, 5 offer genetic lifestyle tests, 8 
predictive and diagnostic DTC tests, and 4 both types of 
genetic analysis. The offer of the 8 webpages represents 
one genetic analysis in the diagnostic content (lactose in-
tolerance gene mutation analysis) and 7 genetic analyses 
in the predictive content (prenatal test [3×], tests of ther-
apeutic safety and tests of genetic disease dispositions 
[3×]).

  Generally, in terms of predictive analysis, a plurality 
of genetic analyses were identified for general diseases 
(type 1 and 2 diabetes, migraine etc.), immune system 
(lupus, multiple sclerosis etc.), aging (Alzheimer dis-
ease, osteoporosis, etc.), cancer dispositions (bladder, 
breast, prostate, colon, etc.), and pharmacogenetic test-
ing (antidepressants, oncology products, etc.). Thereby, 
customers have the possibility to choose between pre-
dictive analyses especially for single diseases (8×) or 
purchase a package with an analysis of different genetic 
dispositions (9×). Four providers offer a mixed range of 
single and/or package analysis. For example, in terms of 
prenatal analysis, some offers provide a choice between 
a single analysis of trisomy 21 or trisomy 21, 18, and 13; 
additionally with sex determination, chromosomal ab-
normality, and/or sex chromosomal disorders. Some 
providers offer a package of genetic analyses for up to 
35 diseases, gender-specific analysis, and an additional 
analysis of pharmacogenetics effects (partly up to 230 
drugs). Genetic lifestyle DTC tests for weight, nutrition, 
and fitness are represented by a variety of different 

 Table 1. Review objective

Objective/aim To point out the available offer of health-related genetic DTC tests; highlight the 
potential implications of health-related genetic DTC tests for a solidarily financed 
health-care system

Inclusion criteria Webpages that offer health-related genetic DTC tests (predictive and diagnostic 
tests as well as lifestyle tests; webpages were not restricted to specific predictive/
diagnostic analysis or lifestyle tests or registered offices and languages; tests were 
targeted at customers; direct selling webpages

Outcomes Type of tests and costs; further comparative aspects (registered offices, languages, 
additional supplement of non-health-related tests, information about sensitivity 
and specificity, reference to GenDG and information about certification and/or 
accreditation)
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terms (e.g., gene-weight analysis, metabolic analysis, 
nutrigenetic analysis, fitness). Some bundled offers pro-
vide an analysis in areas of weight, nutrition, and fit-
ness, and others focus only on one area. Moreover, ge-
netic analysis for hair loss, body height, day or night 
person, memory performance, etc. was also identified. 
Furthermore, the majority of the included providers fo-
cus only on health-related analysis. Only 6 webpages 
provide an additional supplement of non-health-relat-
ed genetic DTC test (paternity test, test for relationship 
etc.).

  Costs of Predictive and Diagnostic Genetic DTC Tests 
 Most of the companies (20×) provide price informa-

tion for all offered analyses. However, the webpages of 10 
companies do not communicate any price information. 
Three companies provide price information only for a 
few analyses. Two webpages directly refer price informa-
tion on request online or by physician or hotline. There 
is a wide variety of prices. The cost for predictive single 
analysis can vary between EUR 89 (e.g., test for risk of 
thrombosis) and EUR 990 (e.g., test for risk of dystrophy 
or test for risk of metabolic disease). The cost for predic-
tive package analysis varies between EUR 232.18 (test of 

1. Genetic
analysis*
(n = 180)

6. DNA analysis
(n = 417)

7. Genetics
analysis

(n = 348)

8. DNA testing
(n = 250)

9. DNS analysis
(n = 320)

10. Genetic
analysis*
(n = 400)

11. DNS test
(n = 309)

12. DNA test
(n = 336)

13. Genetic test**
(n = 356)

2. Genetic test**
(n = 450)

3. Genetics test
(n = 373)

4. Genetic testing
(n = 420)

5. DNS testing
(n = 240)

14. Diseases (n = 180)

15. Lifestyle (n = 180)

16. Health (n = 180)

17. Private (n = 260)

18. At home (n = 319)

19. Cancer (n = 200)

20. Diseases (n = 400)

21. Lifestyle (n = 280)

22. Health (n = 200)

23. Private (n = 237)

24. At home (n = 200)

25. Cancer (n = 219)

26. Diseases (n = 359)

27. Lifestyle (n = 365)

28. Health (n = 183)

29. Private (n = 370)

30. At home (n = 230)

31. Cancer (n = 340)

32. Diseases (n = 350)

33. Lifestyle (n = 180)

34. Health (n = 324)

35. Private (n = 400)

36. At home (n = 368)

37. Cancer (n = 347)

Title screening (n = 11,199) Websites excluded (n = 10,640)

Websites offering health-related DTC tests (n = 35)

Websites assessed for eligibility
(n = 559)

+ + + +

Websites excluded:
1. Non-issue-related webpages. 2. Duplicates. 3. Webpages offering
non-health-related DTC tests. 4. Webpages offering tests which are
targeted at physicians or other medical providers. 5. Non-direct
selling webpages

  Fig. 1.  Flow diagram of websites identified on the basis of inclusion criteria.  * / *  * , two different search terms in 
the German language;  n , number of displayed hits. 
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risk for 34 different diseases) and EUR 375 (test of risk for 
28 common diseases). The identified prices for pharma-
cogenetic testing range between EUR 160.88 (test for 
therapeutic safety of clopidogrel) and EUR 395.49 (test 
for therapeutic safety of antidepressants). Cost differenc-
es of EUR 220 and 395.49 for an efficacy test of tamoxifen 
were identified. In the diagnostic content, especially in 
terms of genetic analysis for dietary intolerances, costs 
between EUR 69 (e.g., lactose) and EUR 700 (e.g., food 
intolerances) were found. Prices for prenatal testing vary 
according to the extent of genetic analysis (e.g., trisomy 
21 or trisomy 21, 18, 13) and partly on the processing 
time. Hence, prices are between EUR 249 and 649.42. 

  Costs of Lifestyle-Related Testing 
 The cost for genetic lifestyle analysis varies between 

EUR 84.55 (analysis for obesity and overweight) and EUR 
570.20 (genetic weight analysis).

  Additional Information  
 Six webpages provide information about sensitivity 

and/or specificity. Five of these are located in Germany 
and one in Canada. Another provider advertises regard-
ing “highest accuracy”  [32] . All of these are offers in a 
predictive or diagnostic context. Of all 35 webpages in-
cluded, 10 provide some information about the GenDG. 
All of these, except one, are located in Germany. All ex-
cept 14 provide information about certification and/or 
accreditation. The majority of these are located in Ger-
many.   

  Discussion 

 This comprehensive review presents an overview 
about the current available health-related genetic DTC 
tests in the German setting. It shows that a variety of 
health-related but also non-health-related DTC tests ex-
ist. The offer of health-related genetic DTC tests is repre-
sented by lifestyle tests as well as predictive and diagnos-
tic tests. According to the GenDG, predictive and diag-
nostic genetic tests are restricted to physicians, whereas 
predictive tests may only be performed by human genet-
icists. However, some companies created possibilities to 
offer genetic tests while meeting the conditions of the 
GenDG. Examples of these identified methods are as fol-
lows. (1) The execution of the genetic analysis (labora-
tory process) will only be performed after a genetic coun-
selling and with the signature of a qualified physician 
 [31] , or the genetic test can only be ordered by or with a 

physician, and afterwards the results are transmitted to 
the physician. (2) Companies additionally provide the 
possibility of genetic counselling by their own physician 
 [35] . Therefore, the properties of a genetic DTC test in a 
strict sense (order, saliva sample, and receipt of results at 
home) are not fulfilled by such access methods. However, 
the offer is directly addressed to the customer, and the 
additional integration of physicians for German-located 
companies could be a possibility to conform to the Gen-
DG. 

  The GenDG is an act that highly restricts access to ge-
netic analysis. However, in Europe there are no common 
regulations for genetic analyses, and therefore also not for 
DTC tests. Borry et al.  [59]  provide an overview about the 
different regulations for genetic analyses in 7 European 
countries (Belgium, Germany, France, the Netherlands, 
Portugal, Switzerland, and UK). This report shows that 
none of these countries has specific regulations for ge-
netic DTC testing. Rather, it is a transfer of the existing 
legislation to the DTC context. In some of these countries 
(France, Germany, the Netherlands, Portugal, and Swit-
zerland), genetic analyses are restricted to physicians, and 
genetic counselling is obligatory. Due to the fact of miss-
ing European regulations and the unlimited access to var-
ious international genetic DTC offers, some organiza-
tions and agencies (for example, Initiative of European 
Academies Science Advisory Council [EASAC] and the 
Federation of European Academies of Medicine [FEAM] 
 [60]  or the Human Genetics Commission  [61] ) published 
statements for information and education about DTC ge-
netic testing. 

  This market analysis provides an overview of the exist-
ing variety of health-related genetic testing (genetic pre-
dictive or diagnostic tests as well as lifestyle analysis) in 
the German setting. The supplement is characterized by 
a plurality of aspects, which makes a comparison for cus-
tomers difficult. In the context of lifestyle analysis, inter-
ested people are faced with different terms, extensions of 
analysis as well as prices. In the predictive context, people 
have to decide between analysis for one specific disease 
and a package analysis. Costs for single analysis are part-
ly more expensive than those for comprehensive analysis. 
Moreover, information about the amount of investigated 
gene variations may be difficult for costumers to evaluate 
 [62] . Furthermore, tests and costs for a specific indica-
tion, for example the risk of thrombosis ( Table 2 ) are not 
or hardly comparable for customers. Test cost varies with 
the analysis of the specific targets. However, mostly there 
is no information about it, and this shows a lack of trans-
parency for interested people.
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General information Offer  Additional information 

company registered 
office

languages health-related tests costs non-
health-
related 
tests

sen sitivity or 
specificity/
accuracy

reference 
to GenDG 

certification 
and/or
accreditation

Abnehmgene 
[24]

Spain German Gene-weight analysis EUR 
398/4191

No ns ns Yes

Adison Lab2

[25]
Ireland Spanish, 

English, 
French, 
German, 
Italian, 
Russian, 
Romanian

Genetic analyses of food intolerances EUR 700 No ns ns ns

Amway [26] Germany German, 
English, 
Turkish, 
Russian

Weight EUR 570.20 No ns ns ns

Ceneta [27] Germany German, 
English, 
Turkish

Trisomy 21, 18, 13, and sex chromosomal 
disorders and XY chromosomal disorder 
(as required for sex determination)

EUR 299 No Yes Yes ns

Trisomy 21, 18, 13 (as required sex
determination)

EUR 299

Trisomy 21 (as required sex determination) EUR 249
Coloalert [28] Germany German Colon cancer prevention test EUR 98.50 No Yes ns Yes
DNAdirekt [29] The 

Netherlands
German Risk of thrombosis EUR 99 Yes ns ns Yes

Risk of hemochromatosis EUR 99
Prader-Willi syndrome ns
Apo-E Alzheimer disease EUR 99

DNAFit [30] UK English Diet (diet type, carbohydrates response, saturated 
fat response, lactose intolerance) (different 
packages: core info or more than core info or all 
information)

EUR 119 – 

239
No ns ns ns

Fitness (different packages: core info: power 
endurance response, sports injury resilience, 
recovery speed, recovery nutrition needs) or all 
information (aerobic [VO2 Max] potential, fitness 
genotype breakdown) 

EUR 145 – 

179

Diet and fitness EUR 338
DNA Plus- 
Zentrum für 
Humangenetik 
[31]

Germany German, 
English 
(UK and 
US), 
Hungarian

Nutrition (dietary, weight); digestion (lactose, 
gluten, colon); metabolism (iron, diabetes, 
Alzheimer, detoxification); movement (sport, 
joints, bones); pharma (drugs, remuneration, 
hormone replacement); eyes (glaucoma, macula); 
heart (thrombosis, heartbeat, blood pressure, 
artery); beauty (hair loss male and female, 
periodontitis); trainees (pregnancy, baby100+); 
cancer (prostate, breast); allergy

ns No ns Yes ns

DTC 
DNATesting 
Center [32]

Austria German Risk of heart attack EUR 890 Yes ns3 Yes4 Yes
Risk of cancer EUR 790
Risk of diabetes EUR 290
Risk of stroke EUR 640
Risk of osteoporosis EUR 490
Point of aging EUR 990
Risk of cystic fibrosis EUR 890
Risk of anemia EUR 790
Risk of dystrophy EUR 990
Risk of metabolic disease EUR 990

 Table 2. Overview of included webpages
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General information Offer  Additional information 

company registered 
office

languages health-related tests costs non-
health-
related 
tests

sen sitivity or 
specificity/
accuracy

reference 
to GenDG 

certification 
and/or
accreditation

DNAnutri
Control [33]

Austria English, 
German

Weight sensor ns No ns Yes Yes
Nutrition sensor ns
Sport sensor ns

DNA Weight 
Control [34]

Switzerland German, 
English

Genetic metabolic analysis ns No ns ns ns

Dr. Seibt 
Genomics [35]

Germany German, 
English

Several tests for: DNA and diseases (alpha-1-
antitrypsin-deficiency, Alzheimer, atherosclerosis 
risk, caffeine, Gilbert syndrome, hereditary 
hemochromatosis, histamine intolerance, 
hyperlipoproteinemia, lactose intolerance, 
Bekhterev’s disease, Crohn’s disease, periodontitis 
risk, risk of thrombosis (factor 2, factor 5, PAI-1, 
MTHFR), celiac disease; panel-analyses: adiposity, 
Alzheimer disease/dementia, BRCA1&2, 
BRCA1&2 ovarian carcinoma, cardiologic 
analysis, dermatologic analysis, metabolism of 
drugs and exogenous substances, type 2 diabetes, 
hereditary disease, estrogen-specific analysis, 
glaucoma, health, capsule fibrosis, cancer hotspot, 
macula, osteoporosis, pharmacogenomics, 
prostate, starter); DSG-combi: three different, 
DSG sequencing: WES, WGS

price on 
request

No ns Yes ns

Liquid biopsy marker: 23 different; liquid biopsy 
panel and liquid biopsy exome
Pharmacogenetics tests: antidepressants (13 
different); atypical neuroleptics, beta-blockers, 
oncological (9 different), opiates, proton pump 
inhibitor (2 different), statins, thrombocyte 
aggregation inhibitors; DSG-combi analysis (5 
different); drug interaction check

EasyDNA [36] Switzerland German, 
English, 
French

Analysis includes: cancer predisposition (bladder, 
breast, colon, stomach, lung, prostate, skin), 
general (overweight, migraine, type 1 and 2 
diabetes), aging (Alzheimer disease, osteoarthritis, 
rheumatoid arthritis), cardiovascular events 
(aneurysm, atrial fibrillation, venous 
thromboembolism, peripheral arterial occlusive 
disease, heart diseases); immune system (lupus, 
Graves’ disease, celiac disease, multiple sclerosis, 
psoriasis)

CHF 375 
(EUR 
347.01)

No ns ns Yes

FutureGenetic 
[37]

Canada German, 
English

Test includes 28 of the most common diseases: 
age-related macular degeneration, alopecia, 
Alzheimer disease, atrial fibrillation, basal cell 
carcinoma, bladder cancer, breast cancer, celiac 
disease, colon cancer, coronary heart disease, 
exfoliations glaucoma, stomach cancer, Graves’ 
disease, intracerebral aneurysm, lung cancer, 
lupus, melanoma, migraine, multiple sclerosis, 
obesity, open-angle glaucoma, peripheral arterial 
occlusive disease, prostate cancer, psoriasis, 
rheumatoid arthritis, type 1 and 2 diabetes, venous 
thromboembolism 

EUR 375 No ns ns Yes

Table 2 (continued)
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General information Offer  Additional information 

company registered 
office

languages health-related tests costs non-
health-
related 
tests

sen sitivity or 
specificity/
accuracy

reference 
to GenDG 

certification 
and/or
accreditation

Genetic balance 
[38]

Germany German Genetic balance (diet, weight, nutrition) basic 
package5

EUR 399.00 No ns Yes Yes

Genetic balance (diet, weight, nutrition) medium 
package5

EUR 419.00

Genetic balance (diet, weight, nutrition) premium 
package5

EUR 449

Health control – cardiovascular diseases ns
Health control – metabolism ns
Health control – bone health ns
Health control – eye health ns
Health control – Alzheimer disease and 
prevention 

ns

Genoris [39] Italy Italian, 
German

DNA and weight ns No ns ns Yes
DNA and nutrition ns
Premium plus sensor female/male: 35 different 
diseases/110 gene variations/effect or adverse 
events of 230 drugs

ns

Premium sensor female/male: 22 different 
diseases/90 gene variations/ adverse events of 230 
drugs

ns

Female sensor:12 different diseases/65 gene 
variations/ adverse events of 73 drugs/assessment 
of risks and advantages of hormone replacement 
therapy (especially for women 40+)

ns

Male sensor: 65 gene variations, 12+ different 
diseases, adverse events of 73 drugs, assessment
of risks and advantages of hormone replacement 
therapy, assessment the needs of minerals (male 
sensor 40+)

ns

Risk of breast cancer: 9 gene variations, genetic 
checkup program, adjustments in lifestyle, 13+ 
gene variations for the effect of 40 relevant drugs

ns

Primary prevention: 52 gene variations, more
than 10 different diseases, effects and adverse 
events of 54 drugs

ns

Gastrointestinal sensor: 5 gene variations, 
2 food intolerances, early detection of Crohn’s 
disease

ns

Geneplanet [40] Slovenia German, 
Slovenian, 
Croatian, 
English, 
Hungarian

Nutrigenetic analysis EUR 399 No ns ns Yes

coCap [41] Germany German, 
English

Metabolic analysis (3 analyses with different 
extension)

ca. EUR 3306 No ns ns ns

Genovia [42] Germany A variety of 
translation 
options

Hormonal risk of thrombosis during pregnancy EUR 89 Yes ns ns Yes
Risk of thrombosis EUR 89
Test of drug intolerance EUR 130
Test of tamoxifen intolerance EUR 220
Macular degeneration EUR 89
Lactose intolerance EUR 89
Alcohol intolerance EUR 84.55
Coffee intolerance EUR 89
Obesity and overweight EUR 84.55

Table 2 (continued)
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General information Offer  Additional information 

company registered 
office

languages health-related tests costs non-
health-
related 
tests

sen sitivity or 
specificity/
accuracy

reference 
to GenDG 

certification 
and/or
accreditation

Humatrix [43] Germany German Therapeutic safety of antidepressants EUR 395.49 Yes Yes4 Yes4 Yes
Therapeutic safety of clopidogrel EUR 160.88
Therapeutic safety of statins EUR 261.43
Therapeutic safety of contraceptives ns
Therapeutic safety of tamoxifen EUR 395.49

Illid [44] Germany German Metabolic analysis EUR 300 – 

4007
No ns ns ns

Jenagen [45] Germany German Lactose intolerance EUR 69 Yes ns Yes Yes
LifeCodexx [46] Germany German, 

English, 
French, 
Italian

Trisomy 21 and genetic sex determination EUR 299 No Yes Yes Yes
Trisomy 21, 18, 13 and genetic sex determination EUR 349
Trisomy 21, 18, 13, test of maldistribution of sex 
chromosome, genetic sex determination 

EUR 399

Lifegenetics [47] Slovenia English DNA slim test (nutrition and metabolism and 
therefore, weight)

EUR 229 No ns ns ns

DNA test premium (health and prevention 
factors: alcohol metabolism, bone health, caffeine 
and nicotine metabolism, cardiovascular health, 
celiac disease, detoxification ability of your body; 
fat, sugar and insulin regulation, lactose 
intolerance, muscular potential and cramps)

EUR 279

DNA test premium + DNA test slim EUR 299
DNA test baby (health and prevention factors: 
bone health, caffeine and nicotine metabolism, 
cardiovascular health, celiac disease, detoxification 
ability of your body; fats, sugar and insulin 
regulation, lactose intolerance, muscular potential 
and cramps)

EUR 2798

Meinlabtest [48] The 
Netherlands

German Nutrigenetic analysis EUR 399 No ns ns Yes
Gene analysis includes 19 different diseases: 
Alzheimer disease, asthma, arterial fibrillation, 
basal cell carcinoma, breast cancer, celiac cancer, 
colon carcinoma, diabetes type I and II, gallstones, 
glaucoma, heart attack, hypertension, lung cancer, 
multiple sclerosis, psoriasis, restless leg syndrome, 
rheumatoid arthritis, venous thromboembolism) 
and analysis of drug reactions (statins, 
omeprazole, clopidogrel, metformin, perindopril, 
warfarin) as well as analysis of character and 
talents (metabolic system, muscle structure, 
memory capacities, pain sensitivity, etc.)

EUR 499

Nutrigenetic analysis + personal gene EUR 799
MIADNA [49] ns English Diet and nutrition (exercise potential, eating 

behavior, etc.)
USD149 
(EUR 
139.79)

no ns ns ns

Wellness and lifestyle (hair loss, learning, memory 
performance, etc.)

USD 119 
(EUR 
111.62)

Children’s DNA discovery (body height, day or 
night person, athletic potential)

USD 119 
(EUR 
111.62)

Table 2 (continued)
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General information Offer  Additional information 

company registered 
office

languages health-related tests costs non-
health-
related 
tests

sen sitivity or 
specificity/
accuracy

reference 
to GenDG 

certification 
and/or
accreditation

Medical Rogaska 
[50]

Slovenia English, 
German, 
Russian, 
Italian, 
Slovenian

Genetic analysis includes 13 diseases: arterial 
fibrillation, stroke, colon and rectum carcinoma, 
Crohn’s disease, multiple sclerosis, hypertension, 
peripheral arterial disease, type 1 and 2 diabetes 
mellitus, skin cancer, rheumatoid arthritis, 
myocardial infarction, chronic kidney disease); for 
women additional test of risk of breast and 
ovarian cancer, for men additional test of risk of 
prostate and lung cancer

ns No / / Yes

Extended genetic analysis includes 19 diseases: 
additional Alzheimer disease, leukemia, age-
related degeneration, gallstones, asthma, celiac 
disease; for women additional test of risk of breast 
and ovarian cancer, for men additional test of risk 
of prostate and lung cancer

ns

Diet test includes 35 analyses for body weight, 
metabolism and health, vitamins and minerals, 
nutrition habits, metabolic efficiency, 
detoxification and antioxidants, sport and leisure 
time as well as dependencies and ageing; in total 
110 gene variations 

ns

Nifty [51] China Chinese, 
Thai, 
Romanian, 
Korean, 
Bulgarian, 
Turkish, 
Russian, 
Polish, 
Slovenian, 
Arabic, 
English

Prenatal test of the most common trisomies
(T21, T18, T22, T16, T9), deletion syndromes,
sex chromosomal aneuploidy

price 
information 
by physician 
or hotline

No Yes ns ns

Nutrilite [52] Germany German Weight ns No ns ns Yes
Oncotype [53] Germany German, 

English, 
French, 
Greek, 
Spanish, 
Portuguese, 
Japanese, 
Irish

Breast cancer test/21 gene expression test ns No ns ns ns

Prenatalis [54] Germany German, 
English

Trisomy 21, 18, 13 EUR 427.94/
EUR 532.859

No Yes Yes Yes

Trisomy 21, 18, 13, and gonosomal aberrations EUR 544.85/
EUR 649.429

Primahome [55] Switzerland English, 
Italian

Celiac disease and/or lactose ns No Yes ns Yes

Progenom [56] Germany German Weight and nutrition ns No ns Yes Yes
Several tests for: breast health sensor; bone health 
sensor; toxicological sensor; thrombosis sensor; 
cardiovascular sensor; pharmacological sensor; 
AMD sensor; glaucoma sensor; diabetes sensor; 
hypertension sensor; gluten sensor; lactose sensor; 
IBD sensor; Alzheimer sensor; joint sensor; 
periodontitis sensor; HIV resistance sensor; iron 
sensor; ADHD sensor; female sensor pregnancy; 
female health sensor 

ns

Sport sensor ns

Table 2 (continued)
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  Initially, we wanted to clarify why citizens would like 
to perform a health-related genetic analysis and which 
aspects attract them in this market model. In the popula-
tion, health awareness is a growing issue  [1, 63] . In con-
nection with the ongoing reports of new genetic findings, 
curiosity and interest about health risks also increase  [64, 
65] . Vayena  [66]  investigated the reasons for undergoing 
genetic testing. However, receiving actionable health in-
formation was mentioned as least important, whereas cu-
riosity was stated as the primary reason. This motivation 
is relieved by an easy access to a genetic analysis through 
the internet. Thereby, no geographical boundaries and 
distances from physicians affect the access  [14] . Addi-
tionally, in most cases, predictive genetic analyses with-

out a specific indication were not covered by German 
statutory health insurances. Hence, genetic analyses are 
often subject to private payments. For this purpose, ge-
netic analysis via internet seems to be a less expensive al-
ternative to traditional examination by physicians  [67] .

  Generally, the genetic DTC market is an issue in the 
German setting, and the economic relevance for a solidar-
ily financed health-care system has to be discussed. In the 
discussion of the potential benefits of health-related ge-
netic analysis, a distinction between lifestyle tests and 
predictive/diagnostic analysis must be made. Whereas a 
lower medical value or influence is attributed to lifestyle 
tests, predictive genetic analyses could have considerable 
consequences for human health  [68] . In recent years, sev-

Table 2 (continued)

General information Offer  Additional information 

company registered 
office

languages health-related tests costs non-
health-
related 
tests

sen sitivity or 
specificity/
accuracy

reference 
to GenDG 

certification 
and/or
accreditation

SkinDNA [57] Germany German Several tests for: accelerate collagen degradation; 
reduced protection of glycation; impairment of 
UV skin protection; reduced protection for free 
radicals; increased risk of inflammation  

ns No ns ns ns

Whozthedaddy 
[58]

Canada English Diet and nutrition GBP 119
(EUR 
138.86)

Yes Yes10 ns Yes

Wellness and lifestyle GBP 99
(EUR 
115.47)

Children’s DNA discovery GBP 99
(EUR 
115.47)

Predisposition test includes 34 different diseases; 
immune system: lupus, Graves’ disease, celiac 
disease, multiple sclerosis, psoriasis; 
cardiovascular/cerebrovascular conditions: 
intracranial aneurysm, atrial fibrillation, heart 
disease, peripheral arterial disease, venous 
thromboembolism; aging: Alzheimer disease, 
rheumatoid arthritis, osteoporosis; general health: 
obesity, migraine, type 1 and 2 diabetes, alopecia, 
gallstones, sugar consumption, folate metabolism, 
vitamin B6 metabolism, vitamin B12 metabolism, 
vitamin D metabolism; cancer: bladder, breast, 
colorectal, gastric, lung, prostate, skin, basal; 
ocular (eye) disorders: open-angle glaucoma, 
exfoliation glaucoma

GBP 199
(EUR 
232.18)

Prenatal testing (13, 18, 21, X, Y) GBP 399 
(EUR 
465.53)

ns, no information was found. 1 Cost difference arising due to type of report of result (PDF or book). 2 The webpage in English is represented by more 
genetic tests (DNA test dermatological problems etc.). 3 Advertising with highest accuracy. 4 Only for paternity. 5 Different price occurs due to additional 
individualized receipt book or form of results report. 6 Price depends on the scope of analysis or service package. 7 Price depends on consulting service and 
duration. 8 Additional shipping costs (EUR 39 or EUR 12). 9 Price difference results due to duration (5 or 8 – 10 working days for transmission of results).
10 For prenatal testing.
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eral studies investigated the influence of such health-re-
lated genetic analysis on health behavior of the tested per-
son. In the literature, no ambiguous result could be iden-
tified. Bloss et al.  [69] , for example, evaluated the behavior 
of people after receiving health-related genetic informa-
tion; no change in behavior with respect to anxiety and 
diet was determined. In contrast, Kaufman et al.  [70]  stat-
ed that after testing, one-third paid more attention to a 
healthy diet, 14% enhanced their physical activity, and 
31% were more determined to exercise. Nonetheless, the 
strength of the effects on health behavior may depend on 
the type of analysis. Hence, genetic analysis focusing on 
lifestyle information has a minor effect on changing be-
havior than identified genetic mutations in a predictive 
context. In this context, the psychological burden of pa-
tients is a frequently discussed issue  [71] . Genetic infor-
mation could lead to fear of disease, depression, and fear 
of genetic discrimination  [72, 73] . However, aside from 
these negative consequences, genetic information may 
also have a positive impact  [74] . A reduction in disease-
related anxiety may result from the exclusion of a disease, 
based on genetic analysis  [75] .

  The aforementioned aspects may also have implica-
tions in a solidarily financed health-care system and in-
fluence the health-care budget. A genetic DTC analysis is 
performed independently and on the patient’s own ac-
count. The genetic knowledge gained through the analy-
sis may affect the expenditures on different levels (micro-, 
meso-, macro-level) of the health-care system. Thereby, 
patients and physicians are actors on the micro-level, in-
surances are actors on the meso-level, and the state or the 
system represents the actors on the macro-level. The ef-
fects of health-related genetic testing on the specific levels 
vary according to the type of the test (predictive/diagnos-
tic or lifestyle). As previously mentioned, lifestyle analy-
ses are attributed a lower impact on health. However, an 
independent prevention on the basis of the molecular ge-
netic test and lifestyle changes (nutrition and sports) may 
reduce (private) illness-related subsequent costs for the 
 patients . On the other hand, a lack of success (e.g., weight 
reduction) may lead to additional/increased use of ser-
vices of the health-care system. Physicians are faced with 
more health-conscious and possibly healthier patients, 
and this may have a positive impact on prescriptive prax-
is and a number of regulations. An increased number of 
doctor consultations as well as increased costs of counsel-
ling resulting from lifestyle tests may negatively affect 
physicians on the micro-level. This may lead to an in-
crease in expenses for insurances on the meso-level. How-
ever, such kinds of health-related tests may also be ben-

eficial. An increase in the use of measures of primary pre-
vention offered by the health insurance (fitness center, 
nutrition counselling) as well as more health-conscious 
insured parties may prospectively lead to cost reductions. 
These cost savings could be achieved by a reduction in 
subsequent illness-related costs and in the days where one 
is incapable of work. Overall, considered from the per-
spective of the  system or state , these effects may lead on 
the one hand to a decrease in expenses for Statutory 
Health Insurance, and on the other hand to increased hu-
man capital caused by a more health-conscious popula-
tion. Although a negative influence on the expenditure is 
estimated to be low, in contrast to the discussed lifestyle-
tests, predictive genetic analysis may influence the overall 
health-care budget significantly. On the micro-level, after 
receiving predictive test results, positive as well as nega-
tive results may occur. The knowledge about the likeli-
hood for one or a variety of specific diseases could induce 
measures of primary (e.g., precautionary measures, risk 
reduction) and secondary prevention (e.g., participation 
in early detection examinations, measures to prevent a 
manifestation) in the  customers . In terms of drug applica-
tion, genetic test results could lead to a reduction of ad-
verse events. Genetic information may also have a nega-
tive effect on patients. This occurs primarily through 
overestimation of risks  [68] . Interested people may be-
come healthy sick people  [76] , who are characterized by 
anxiety, uncertainty, and psychological problems. In-
formed patients may develop other priorities, resulting in 
an increase of several services and a rise in demand for 
diagnostic clarifications. Furthermore, family members 
and, thus, potential risk carriers may become unsettled 
and increase their demand for medical services. Some of 
the few positive effects (targeted examination and treat-
ment, close monitoring of risk patients, initiation of pre-
cautionary measures, and optimization of medicinal 
therapy) occur for physicians due to predictive knowl-
edge and some cost-increasing aspects. As a result of un-
certainty, patients may increase their demand for doctor 
consultations and also increase the expense of counsel-
ling. Due to the predictive findings, an additional or re-
newed diagnostic clarification is often necessary. Basical-
ly, predictive findings may encourage a demand-induced 
supply. Effects of the micro-level influence the effects as 
well the cost-situation for  insurances . Early intervention 
options for risk patients may reduce follow-up costs in 
terms of avoiding disease manifestations, timely preven-
tion, treatment, and reduce days where one is unable to 
work. Negative effects may result in costs for additional 
(partly unnecessary) medical services (e.g., costs to verify 
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results). Further issues in this context for insurances are 
indirect risk selection, migration of good risks to private 
insurance companies, increase of expenses, and thus an 
increase of additional contributions. Overall, this means 
a softening of the term “indication” for the system, which 
may lead to a service extension. The oversupply or misuse 
of results may increase expenses in a solidarily financed 
health-care system. However, on the other hand, predic-
tive results may also have positive effects on the health-
care budget as well as lead to improved cost-effectiveness 
of medical measures through targeted use.

  In summary, positive and negative effects may occur 
due to genetic DTC tests for a solidarily financed health-
care system. At the moment, a clear statement regarding 
the effects that will dominate can hardly be assessed. In a 
system with many chronic diseases, behavior changes or 
a more frequent use of medical check-ups may be benefi-
cial  [77] . However, this presumes that customers under-
stand this genetic knowledge and are able to deal with 
deterministic results  [78, 79] . German providers of pre-
dictive and diagnostic DTC tests have to ensure the inte-
gration of a physician and/or a genetic counselling for 
such analysis. Advised customers are more informed and 
are better able to deal with probabilistic results. Hence, 
the strength of the negative effects is counteracted by 
comprehensive explanation and counselling. As previ-
ously explained, however, access is not limited to offers of 
specific countries or of a certified quality. People can pur-
chase genetic DTC tests without integrating a physician, 
and this may particularly lead to predictive analysis, 
which has negative consequences for the players on all 
levels. Therefore, it is the task of the government to de-
velop information structures for the consolidation of 
public consciousness and consumer sovereignty (infor-
mation about advantages and disadvantages, chances and 
risks, quality criteria of analysis, etc.), and expanding in-
frastructure for human genetic counselling. Further, in-
surances have the possibility of informing their insured 
community through awareness campaigns or offers about 
the chances and risks of genetic analysis, especially re-
garding genetic DTC tests.

  This systematic review has some limitations. In the 
search strategy, only German terms were used to evaluate 
the offers, which focus on the German population. How-
ever, using English terms for searching genetic analyses 
may increase the number of hits significantly. However, 
search terms such as “DNA test” and “DNS test” are the 
same in German and English. Hence, these lead to an in-
clusion of webpages, which are providing only informa-
tion in English. Moreover, this affects only 11% of the 

included webpages. The internet constitutes a possibility 
to get access to the global market and, therefore, inter-
ested customers may choose from a multitude of offers. 
This underlines the need of a comprehensive information 
and education about the risks and concerns of genetic 
DTC tests. A sole search with language-specific terms 
leads, despite a highly restricted market, to a plurality of 
international offers. This may lead to risks or negative 
consequences for an uninformed citizen who relies on na-
tional regulations. Therefore, the population should also 
be made aware of international offers with possible ques-
tionable values and the importance of genetic counsel-
ling. Furthermore, using another search engine (e.g., Bing 
or Yahoo) may lead to other results. However, Google has 
the highest market share in Germany  [80] ; thereby, this 
analysis shows the representative spectrum of offers a 
German consumer will receive if she or he is searching for 
genetic tests on the internet. Furthermore, it could be as-
sumed that companies oriented their search engine opti-
mization with Google for a better retrievability. At least, 
a further limitation could be seen in the potential implica-
tions for a solidarily financed health-care system. These 
implications are speculative as well as not supported by 
any data. At the time of our study, we did not identify 
specific economic literature or data for the monetary ben-
efits and/or consequences of genetic DTC testing. How-
ever, this discussion may increase the awareness in the 
different player and policy decision makers of potential 
cost-increasing consequences as well as lead to further 
discussions.

  Conclusion 

 The progress in genomics has led to an increased offer 
of genetic analysis. In Germany, the execution of health-
related genetic DTC tests, especially for predictive or di-
agnostic purposes, is restricted by the GenDG. However, 
the globalization enables a worldwide access to genetic 
DTC tests via the internet. Hence, also people in a highly 
regulated market are confronted with a majority of inter-
national offers. This global genetic DTC market is char-
acterized by lack of transparency, and for the individual 
these various offers are partly or completely not compa-
rable. Primarily, genetic DTC tests are performed on peo-
ple’s own account, but may lead to subsequent costs for a 
solidarily financed health-care system. Therefore, infor-
mation and education about chances and risks of genetic 
DTC tests is a future responsibility of policy decision 
makers. 
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