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Purpose: The objective of this work was to examine whether offers 
of multiplex genetic testing increase health-care utilization among 
healthy patients aged 25–40 years. The identification of genetic vari-
ants associated with common disease is accelerating rapidly. “Multi-
plex tests” that give individuals feedback on large panels of genetic 
variants have proliferated. Availability of these test results may 
prompt consumers to use more health-care services.
methods: A total of 1,599 continuously insured adults aged 25–40 
years were surveyed and offered a multiplex genetic susceptibility 
test for eight common health conditions. Health-care utilization 
from automated records was compared in 12-month pre- and post-
test periods among persons who completed a baseline survey only 
(68.7%), those who visited a study website but opted not to test 
(17.8%), and those who chose the multiplex genetic susceptibility 
test (13.6%).
Results: In the pretest period, persons choosing genetic testing 
used an average of 1.02 physician visits per quarter as compared with 

0.93 and 0.82 for the baseline-only and Web-only groups, respec-
tively (P < 0.05). There were no statistically significant differences by 
group in the pretest use of any common medical tests or procedures 
associated with four common health conditions. When changes in 
physician and medical test/procedure use in the posttest period were 
 compared among the groups, no statistically significant differences 
were observed for any utilization category.
conclusions: Persons offered and completing multiplex genetic 
susceptibility testing used more physician visits before testing, but 
testing was not associated with subsequent changes in use. This study 
supports the supposition that multiplex genetic testing offers can be 
provided directly to the patients in such a way that use of health ser-
vices is not inappropriately increased.
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direct-to-consumer marketing prompted patients to request 
(and physicians to prescribe) advertised medications.7 However, 
little or no data are currently available to determine the specific 
impacts of genetic susceptibility testing on the general use of 
health services. There is some evidence that individuals who 
consider genetic testing believe that they would discuss results 
indicative of increased risk with physicians and that physicians 
have a professional responsibility to assist them in interpret-
ing the results.8 One study, however, suggests that fewer people 
reported discussing personalized genomic test results with 
their doctors than has been anticipated.9 Even so, such testing 
could create new counseling demands for primary-care clini-
cians and empower patients to request additional investigations 
and referrals with consequent risks and costs.10,11

The Multiplex Initiative, a study launched in 2006, offered 
the first opportunity to use population-based health system 
data to test suppositions that multiplex genetic susceptibility 
tests (MGSTs) could result in increased health care use among 
those who opted to test.12 The Multiplex Initiative is a prospec-
tive observational study that offered a MGST at no cost to a 

intROdUctiOn
The past five years have witnessed a rapid emergence of new 
genetic susceptibility tests marketed directly to consumers.1 As 
compared with the earlier generation of single-gene tests (e.g., 
BRCA1 and BRCA2), the latest tests, sometimes referred to as 
“multiplex tests,” comprise a panel of genetic assays for variants 
associated with common health conditions and traits. Although 
these genetic susceptibility tests have yet to show clinical util-
ity, it is believed that health-care providers could eventually 
use these tests to motivate at-risk patients to adhere to clini-
cal recommendations and take actions to reduce personal 
risk.2,3 Alternatively, concerns have been raised that such test-
ing could inappropriately increase demand for health services 
by emboldening patients to request, and prompting primary 
care providers to order, unnecessary or inappropriate screening 
tests,  procedures, and referrals.1,4

Indeed, there is considerable evidence to suggest that patient 
demand, often prompted by direct-to-consumer marketing, 
has significant influence on providers’ referral and prescrib-
ing  patterns. For instance, Mintzes and colleagues5,6 found that 
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population-based sample of 1,959 healthy adults aged 25–40 
years. Participants were the members of a large Midwestern 
integrated health care system. The MGST, described elsewhere,13 
was a research MGST developed for this study based on the 
best genetic epidemiological data available at the time. In brief, 
the test provided information on the presence of 15 genetic 
variants (“risk versions”) associated with increased risk (odds 
ratios 1.2–2.0) for eight common health conditions (Table 1). 
The selected health conditions are adult-onset and deemed 
“preventable” in that there are widely accepted evidence-based 
primary and secondary prevention recommendations for 
these conditions. The genetic variants are prevalent (>5% of 
the general population), with an average person testing posi-
tive for between 4 and 10 of the possible 15 risk versions. In 
this report, we compare individuals who chose testing and 
received results with those who chose not to test with respect 
to patterns of health-care use in the 12 months preceding and 
following the testing date. To this end, we compared number 
of physician visits and laboratory tests or procedures received 
based on automated utilization records for the tested and non-
tested participants.

metHOds
Participants were recruited from the Henry Ford Health System 
(HFHS) in Detroit, Michigan, and surveyed by telephone. 
Detailed methods of study recruitment are described else-
where.14 In brief, we randomly sampled 6,348 healthy, young 
adults aged 25–40 years who were commercially insured by 
the HFHS health maintenance plan (Health Alliance Plan) 
and who received care from a HFHS primary-care physician. 
Individuals were ineligible if they had a personal history of the 
diseases included on the MGST (diabetes, coronary heart dis-
ease, osteoporosis, colorectal cancer, lung cancer, or nonmela-
noma skin cancer). Automated inpatient and outpatient records 
were prescreened and those with International Classification 
of Diseases Version 9 diagnoses indicative of these conditions 
were excluded from the sample. To achieve adequate represen-
tation of groups historically underrepresented in genetic testing 
research, we oversampled males, African Americans, and per-
sons living in neighborhoods with proportionately low educa-
tion levels as indicated by the most recent US census data.

Using health plan contact information, potential participants 
were mailed an introductory letter and then called to complete 
a baseline survey. The survey included screening questions to 
exclude the target health conditions and other criteria (e.g., 
intention for health plan disenrollment). After completing 
the interview, participants were mailed a study brochure and 
invited to review information on the study website about multi-
plex genetic testing (https://multiplex.nih.gov/).

The website included educational information on the MGST, 
specifics about the genes of interest (including their prevalence 
and risks), and four supplemental questionnaires. Incentives (in 
the form of gift certificates to a major retailer) were offered for 
completing each assessment on the website. The final assess-
ment was simply one question: “Are you interested in genetic 
testing?” Participants who answered “yes” or “maybe” were 
contacted by a research educator to answer any additional ques-
tions and to schedule a clinic visit for blood collection. Multiple 
HFHS clinics throughout metropolitan Detroit served as sites 
for participants to provide written informed consent and blood 
samples. DNA was purified from blood in the DNA Diagnostic 
Lab at HFHS. Genotype assays were carried out at the Center 
for Inherited Disease Research at The Johns Hopkins University, 
and duplicate samples were tested at a commercial laboratory 
(Bioserve). The testing labs used different genotyping methods 
and concordant results were obtained from both labs. The dis-
tribution of genotypes of the persons tested in this study was 
similar to that of expected on the basis of population preva-
lence estimates. All participating laboratories were Clinical 
Laboratory Improvement Amendments–certified to carry 
out DNA-based tests. Personalized genetic test results were 
returned to participants by registered mail. A research educa-
tor phoned each participant to explain the results and answer 
questions. Institutional review boards of the National Institutes 
of Health and HFHS approved all aspects of this study.

For this analysis, two categories of health-services use were 
assessed: in-person visits to physicians (primary care and 

table 1 Conditions and gene variants included in the mul-
tiplex genetic susceptibility test

Health  
condition

Gene 
name

Genetic  
variant  

name (dbsnP 
designation)

initial risk  
estimate  

OR (95% ci)

Reference

Diabetes 
mellitus  
(type 2)

CAPN10 rs3792267 1.19 (1.07–1.33) 22

KCNJ11 rs5219 1.37 (1.21–1.54) 23

PPARG rs1801282 1.25 (1.08–1.47) 24

TCF7L2 rs12255372 1.45 (1.26–1.67) 25

Osteoporosis COL1A1 rs1800012 1.26 (1.09–1.46) 26

ESR1 rs9340799 1.58 (1.11–2.27) 27

IL6 rs1800795 1.46 (1.08–1.97) 28

Coronary 
heart disease

APOB rs693 1.25 (1.04–1.52) 29

CETP rs708272 1.28 (1.07–1.52) 30

NOS3 rs1799983 1.31 (1.13–1.51) 31

Hyperlipidemia LIPC rs1800588 Average 
decrease HDL 
0.09 mmol/l 
(0.07–0.12)

32

Hypertension AGT rs699 1.21 (1.11–1.32) 33

Lung cancer MPO rs2333227 1.47 (1.08–2.0) 34

Colorectal 
cancer

MTHFR rs1801133 1.21 (1.07–1.39) 35

Melanoma 
skin cancer

MC1R rs1805006 2.0 (1.6–2.6) 36

rs11547464

rs1805007

rs1805008

rs1805009

CI, confidence interval, dbSNP, single-nucleotide polymorphism database; HDL, 
high-density lipoprotein; OR, odds ratio.
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specialist physicians) and the use of laboratory tests or pro-
cedures that would likely be associated with four of the eight 
MGST conditions, including type 2 diabetes mellitus, athero-
sclerotic coronary heart disease, colorectal cancer, and lung 
cancer. Data for other screening tests (e.g., blood pressure 
measurements and visual skin cancer screenings) were not 
available to the study team. To that end, the data extracted 
for tests and procedures included fasting plasma glucose, gly-
cated hemoglobin, and oral glucose tolerance tests (diabetes); 
electrocardiograms, cholesterol panels, and C-reactive protein 
tests (coronary heart disease); fecal occult blood tests, flex-
ible sigmoidoscopies, and colonoscopies (colorectal cancer); 
and chest x-rays and computerized tomography (lung cancer). 
With the exception of cholesterol testing for males (beginning 

at age 35), none of these are recommended screenings by the 
US Preventive Services Taskforce for average-risk individuals in 
this age group. Physician visits were measured as both a binary 
(any visits—yes, no) and continuous (visit counts) outcome. 
Laboratory and procedure data for each condition were ana-
lyzed only as a binary outcome (any lab/procedure—yes, no). 
As expected, few of these tests and procedures were performed 
in this young, healthy population, precluding their analysis as a 
continuous outcome.

Use of services was compared between three mutually exclu-
sive participant groups: (i) participants who completed the 
baseline telephone survey only (“baseline-only”), (ii) partici-
pants who completed the survey, visited the study website, and 
completed the additional assessments but who chose not to be 

table 2 Baseline demographics

total  
(n = 1,599)

mGst tested  
(n = 217)

Website visitors  
(n = 284)

Baseline survey 
only (n = 1,098)

P  
valuea

Age (years; mean) 34.9 35.0 35.0 34.9 0.964

Age group 0.808

 25–29 years 12.8% 13.4% 11.6% 13.0%

 30–34 years 26.8% 25.3% 29.6% 26.4%

 35–40 years 60.4% 61.3% 58.8% 60.6%

Gender (female) 53.6% 59.0% 57.0% 51.6% 0.061

Race <.0001

 White 37.7% 61.3% 38.0% 33.0%

 African American 53.3% 29.0% 55.3% 57.6%

 Other 9.0% 9.7% 6.7% 9.5%

Education <.0001

 High school or less 24.0% 12.0% 24.0% 26.4%

 Some college 38.4% 36.9% 34.6% 39.7%

 College graduate 37.5% 51.2% 41.3% 33.8%

Self-reported health status 0.090

 Poor 1.1% 0.5% 1.4% 1.2%

 Fair 16.3% 9.7% 15.1% 18.0%

 Good 58.7% 63.6% 60.2% 57.3%

 Excellent 23.8% 26.3% 23.2% 23.5%

BMI 0.207

 Underweight (<18.5) 0.8% 0.9% 0.7% 0.7%

 Normal weight (18.5–24) 25.7% 34.1% 22.8% 24.8%

 Overweight (25–29) 36.5% 32.7% 39.5% 36.5%

 Obese (30–39) 30.1% 25.2% 29.9% 31.1%

 Morbidly obese (40+) 6.9% 7.0% 7.1% 6.9%

Tobacco use 0.211

 Never 72.5% 71.4% 75.4% 72.0%

 Former 12.1% 12.9% 13.7% 11.6%

 Current 15.3% 15.7% 10.9% 16.4%

BMI, body mass index; MGST, multiplex genetic susceptibility test.
aP value for test of whether baseline demographics vary between the three groups (MGST tested, website visitors, or baseline survey only). For age, continuous test is from 
one-way analysis of variance. For other demographic characteristics, tests are χ2 tests of independence.
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tested (“Web-only”), and (iii) those who completed the latter 
steps and ultimately obtained the MGST. For “MGST testers,” use 
data were extracted from automated records for the 12 months 
before and the 12 months after the testing date (ranging from 
February 2006 to November 2009). For the baseline-only and 
Web-only groups, a comparable index date was calculated by 
applying the average duration between baseline interview and 
genetic testing for the MGST testers. Use data were then sim-
ilarly extracted for the 12 months before and the 12 months 
after this index date. The health-care data were aggregated into 
quarterly intervals in the periods before and after the testing 
(or index) date. For this analysis, subjects were excluded if they 
were not continuously enrolled for the entire 24-month period 
(defined as having no enrollment gaps greater than 90 days).

The quarterly use data were analyzed using two-level hier-
archical linear models where repeated observations on indi-
viduals (level 1) were nested within individuals (level 2). Eight 
observations were included for each subject, for each of the four 
quarters before (pretest) and after (posttest) the test (or index) 
date. The analysis models included random intercepts for indi-
viduals and a random effect for the posttest period. We tested 
for pretest use differences among the three participant groups, 
and for differences among the groups in use changes from pre- 
to posttest. When the latter test indicated no significant among-
group differences, an additional model was fitted to test whether 
use, for the whole sample combined, significantly changed from 
pre- to posttest. The second model was of the same form as the 
first but dropped a term for the interaction between groups and 
the indicator for posttest period; hence, this model produced an 
estimate of the main effect contrasting use in the posttest versus 
pretest periods. The following variables were tested for inclusion 

as covariates in the analysis models: age, sex, race, education 
level, self-reported health status, smoking status, body mass 
index, and season. For dependent variables, the covariate selec-
tion process began with a model that included all covariates, 
and covariates with P values >0.20 were successively dropped 
and models re-estimated, as described by others.15,16 This proce-
dure was performed until all remaining covariates had P  values 
<0.20. The sample size enabled us to detect between-group dif-
ferences in utilization of 7–8% for any physician visits in a quar-
ter, 4–5% for specialist and well-care visits, and 2–6% for use of 
laboratory tests with 80% power.

ResULts
sample characteristics
Of the 6,348 individuals prescreened and with available health 
plan contact information, 1,509 did not have valid telephone 
numbers, 1,105 were unreachable despite repeated attempts, 
326 were ineligible because of age, language, and distance bar-
riers, 1,292 declined to participate, and 2,116 completed the 
baseline interview. All participants in this analysis were con-
tinuously enrolled in the Health Alliance Plan for the 24-month 
period of observation. Comparisons of survey respondents and 
nonrespondents are presented elsewhere.14 In brief, men were 
less likely than women (29 vs. 39%), African Americans were 
less likely than Caucasians (33 vs. 36%), and persons from lower 
education neighborhoods were less likely than those from other 
neighborhoods (32 vs. 35%) to complete the baseline survey. 
For this analysis, 157 respondents were excluded because they 
reported having a health condition of the MGST, and 360 for 
interruptions in health-care insurance; this resulted in a final 
sample of 1,599 individuals.
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Figure 1 Utilization trends of all physician visits over time and by multiplex genetic susceptibility test testing status group.
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Table 2 compares the baseline demographic, health status, 
and behavioral characteristics of the 1,098 subjects (68.7%) 
who completed the baseline survey only, the 284 (17.8%) who 
visited the study website at least once but who did not choose 
the MGST, and the 217 (13.6%) who chose to be tested. As we 
previously reported,14,17 African Americans were significantly 
less likely than whites to choose testing, as were participants 
with high school education or less. No significant differences 
were found among the study groups with regard to age, gender, 
self-reported health status, body mass index, or tobacco use, all 
factors associated with health-care use.

The health-care use analyses were based on 12,792 person-
quarters of data. The unadjusted analyses of total physician vis-
its suggested declining patterns of use over this period but with 
no large differences among the three groups (Figure 1). After 
accounting for within-person clustering and adjusting for dif-
ferences in age, sex, self-reported health, and body mass index at 
baseline, the percentages of persons who had at least one physi-
cian visit in a quarter, averaged across the quarters in the pretest 
period, were 41.3, 43.7, and 46.7% respectively, for the baseline-
only, the Web-only and the MGST tested groups (Table 3). The 
MGST tested group had significantly greater pretest physician 

visits than did the baseline-only group (P = 0.018) but did not 
have significantly greater pre-test utilization than the Web-only 
group (P = 0.28). Similarly, when counts per quarter were exam-
ined, small but statistically significant differences among the 
groups were observed. In the pretest period, the MGST tested 
group had a model-adjusted average of 1.02 physician visits per 
quarter, whereas the baseline-only and Web-only groups had 
averages of 0.93 and 0.82 visits, respectively (P = 0.011). Again, 
the MGST tested group had a significantly greater number of 
pretest physician visits than the baseline-only group (P = 0.006) 
but not the Web-only group (P = 0.30).

For primary-care visits in the pretest period, no significant 
differences among groups were found in either the percent-
age of persons making a visit or the number of visits made. 
However, for specialist care, the MGST tested group was more 
likely to have made a visit than the baseline-only group (11.8 vs. 
8.2%, P = 0.009) and used significantly more visits per quarter 
(0.18 vs. 0.11, P < 0.001). For laboratory tests and procedures, 
there were no significant differences among the three groups.

Analysis of changes in use between the pre- and posttest 
periods indicated significant declines in the adjusted use of 
physician visits across all participants. From the pretest to the 

table 3 Adjusted utilization in pretest period by MGST testing status repeated-measures HLM regression

mean utilization in pretest period

Utilization per quarter mGst  
testersa

Web  
onlyb

Baseline  
onlyc

P value  
difference 

among 
groupsd

P value  
mGst  

vs. baselinee

P value  
mGst  

vs. webf

Percentage with any physician visits in quarter

 All physicians 46.7% 43.7% 41.3% 0.046* 0.018* 0.281

 Primary-care physicians 42.4% 39.7% 38.2% 0.157 0.060 0.312

 Specialists 11.8% 10.4% 8.2% 0.009** 0.007** 0.394

 Well-care visits 16.1% 12.8% 12.3% 0.021* 0.005** 0.042*

Number of physician visits in quarter

 All physicians 1.02 0.93 0.82 0.011* 0.006** 0.300

 Primary-care physicians 0.81 0.74 0.69 0.108 0.046* 0.375

 Specialists 0.18 0.15 0.11 0.000** 0.000** 0.257

Percentage with laboratory test or procedure in quarter

 Colorectal cancer 0.8% 0.8% 0.5% 0.288 0.243 0.974

 Diabetes 1.2% 1.3% 1.4% 0.950 0.749 0.823

 Coronary heart disease 11.0% 11.0% 10.0% 0.501 0.396 0.997

 Lung cancer 3.4% 3.0% 2.7% 0.525 0.284 0.635

 Any of above 13.1% 13.6% 12.4% 0.528 0.599 0.721

Data were analyzed using two-level hierarchical linear models. The analytic models included random intercepts for individuals and a random effect for posttest period. For 
each model the following outcomes were tested for inclusion as control covariates: age, sex, race, education level, self-perceived health status, smoking status, BMI, and 
season.

BMI, body mass index; HLM, hierarchical linear model; MGST, multiplex genetic susceptibility test.
aModel-adjusted mean calculated by adding the model-adjusted pretest difference between MGST testers and baseline-only group to the unadjusted mean of the baseline-
only group. bModel adjusted mean calculated by adding the model-adjusted pretest difference between Web-only and baseline-only groups to the unadjusted mean of the 
baseline-only group. cUnadjusted mean per quarter utilization for the pretest period. dTest of equality of pretest utilization means for MGST testers, Web-only, and baseline-
only groups. eTest of equality of pretest utilization means for MGST testers and baseline-only groups; results reported only if overall test of equality of means among the 
three groups was rejected using P < 0.05 criterion. fTest of equality of pretest utilization means for the MGST testers and Web-only groups; results reported only if overall 
test of equality of means among the three groups was rejected using P < 0.05 criterion. *P < 0.05; **P < 0.01.



857Genetics in medicine  |  Volume 14  |  Number 10  |  October 2012

Multiplex testing and health-care use  |  REID et al ORIGINAL RESEARCH ARTICLE

posttest period, the percentage of individuals who had a phy-
sician visit per quarter declined by 1.8% (P = 0.027) and the 
mean number of physician visits per quarter declined by 0.05 
visits per quarter (P = 0.047) across all groups. When changes 
in utilization were compared among the study groups, however, 
no statistically significant differences were observed for any of 
the utilization categories (Table 4).

discUssiOn
This study is the first to employ automated health service 
records rather than individual self-report9 to measure the 
impact of offering multiplex genetic susceptibility testing on 
the use of health services among healthy commercially insured 
adults. We found no changes in overall use of health care among 
those receiving personalized genetic test results as compared 
with those who were not tested, as indicated by visits to physi-
cians, specialists, procedures, or screening tests, the majority 
of which are not currently recommended for asymptomatic 
screening in this age group. Although our findings may reas-
sure policy makers interested in constraining costs, they may 
reveal a best-case scenario reflective of the insured population 
we studied and the approach we took. Our MGST included a 
small subset of traits where the risks conferred by the genes on 
the test were relatively small and potentially actionable. This 
contrasts to the large array of traits, ranging from medically 
inconsequential to potentially life-threatening, that are typical 
of direct-to- consumer company offerings.18 We also provided 

detailed written and oral information about the uncertain 
clinical implications of these tests with patients and did not 
directly encourage them to consult their physicians. This may 
have decreased demand for interpretation by clinicians. Our 
finding that MGST testers had greater use of physician services 
before testing, particularly specialist services, deserves further 
study. It may be that persons who choose genetic testing have 
a greater propensity to use services in general, or that they 
become more sensitized to the influence of genetics in their 
greater interactions with physicians.

These results lead us to tentatively suggest that offering MGST 
testing to a young, healthy population would not increase use of 
health care. However, going forward, the rapid pace of genomic 
advances and shifts in their readiness for application in clini-
cal practice could lead to genetic test offerings with impact on 
health-care use that was not measured in our study. Another 
idiosyncrasy of our study design to consider is that subjects in 
this study were offered the multiplex genetic susceptibility test 
at no charge. We provided the test at no cost and it may be that 
cost-sharing may motivate some people to seek health-care as a 
result of the findings. Yet, despite the general enthusiasm in the 
scientific and popular press about the potential of personalized 
medicine and genetic susceptibility testing,19,20 there was gener-
ally little interest in this testing among our sample, even when 
provided at no charge.

In addition, our study did not explore patterns of use among 
subgroups of the MGST testers. Changes may have existed for 

table 4 Adjusted pretest to posttest change in utilization by MGST testing status

change in utilization from pretest to posttest

Utilization measure
mGst  

testersa

Web  
onlya

Baseline  
onlya

P value difference 
among groupsb

Percentage with any physician visits in quarter

 All physicians −0.6% −0.9% −2.2% 0.690

 Primary-care physicians 0.4% −1.1% −2.0% 0.587

 Specialists −1.3% −0.8% −0.6% 0.860

 Well-care visits −1.8% 2.4% 1.0% 0.139

Number of physician visits in quarter

 All physicians −0.10 −0.08 −0.04 0.608

 Primary-care physicians −0.04 −0.05 −0.02 0.863

 Specialists −0.05 −0.03 −0.01 0.115

Percentage with laboratory test or procedure in quarter

 Colorectal cancer 0.3% 0.2% 0.2% 0.913

 Diabetes 0.5% 0.4% 0.1% 0.752

 Coronary heart disease 0.0% 0.2% 0.9% 0.789

 Lung cancer −0.1% −0.2% −0.3% 0.977

 Any of above 2.3% 0.5% 0.9% 0.660

Data were analyzed using two-level hierarchical linear models. The analytic models included random intercepts for individuals and a random effect for posttest period. For 
each model the following outcomes were tested for inclusion as control covariates: age, sex, race, education level, self-perceived health status, smoking status, BMI, and 
season.

BMI, body mass index; MGST, multiplex genetic susceptibility test.
aModel-adjusted mean change in per-quarter utilization from pretest to posttest. Negative values imply lower utilization in posttest period. bTest of equality of mean  
change in utilization for the MGST tester, Web-only, and baseline-only groups.
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tested individuals with fewer versus greater at-risk variants. 
In our study, all study participants carried at least one at-risk 
genetic marker, and the majority of participants carried mul-
tiple risks, on average receiving nine risk variants. Our sample 
size and low patterns of health-care use precluded these post 
hoc comparisons. We also did not review medical records to 
examine whether test results were discussed with physicians in 
the context of other visits, or explore the counseling demands 
placed on physicians and other clinical staff. Our data also pre-
cluded the differentiation between appropriate and inappropri-
ate use by the study subjects, or changes in utilization beyond 
12 months. Answers to these questions are needed before fully 
understanding the health system implications of MGSTs insti-
gated and delivered outside the context of usual care.

To date, this report is the first to characterize the potential 
impact of genetic susceptibility testing provided via a direct-to-
consumer approach on objective indicators of health utilization. 
As has been called for by others,21 considerations of the impact 
on health-care systems will continue to be paramount if we are 
to effectively and efficiently integrate new genomic discover-
ies into clinical care. To be of true benefit, these new genomic 
products should neither inappropriately increase health-care 
costs nor amplify health disparities.
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