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Impact of communicating personalized genetic risk
information on perceived control over the risk:
A systematic review

Ruth E. Collins, MSc’, Alison J. Wright, PhD?, and Theresa M. Marteau, PhD, FMedSci’

Purpose: Much concern has been expressed that feedback of person-
alized genetic risk information may lead to fatalism, i.e., a lack of
perceived control over the risk. This review aimed to assess the strength
of evidence for such a view. Method: Electronic databases were
searched to find eligible studies, which comprised randomized, con-
trolled trials and analog studies, in which participants in one arm
received either real or imagined personalized genetic risk information
and assessed perceived control in relation to the treatability or prevent-
ability of the health problem. Results: Inspection of 1340 abstracts
resulted in 5 studies meeting the inclusion criteria, involving the pre-
diction of obesity, heart disease, depression, and diabetes. Meta-analy-
ses of the clinical studies revealed no impact of personalized genetic
risk information on perceived control in either the short term (pooled
standardized mean difference 0.09, 95% confidence interval, —0.51 to
0.70) or longer term (pooled standardized mean difference 0.00, confi-
dence interval, —0.20 to 0.21). Similarly, no impact on perceived
control was evident in the three analog studies (pooled standardized
mean difference 0.02, confidence interval, —0.17 to 0.20). Conclusion:
Few studies have assessed empirically the impact of personalized ge-
netic risk information on fatalism, assessed using perceptions of control
over the risk. Limited evidence suggests feedback of genetic risk
information may have little impact on such beliefs. Genet Med 2011:
13(4):273-277.
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NA-based profiling for disease risk is becoming increas-
ingly common. Communicating the results of such testing
may encourage health-promoting behaviors including screening
uptake, medication adherence, and adoption of risk-reducing
behaviors. Such behavioral change is predicted by beliefs con-
cerning the health consequences of changing behavior and
perceived level of control over the health risk.!-3
Genetic causes, compared with other causes of disease, are
generally perceived as more serious and uncontrollable.*> Thus,
there is concern that the feedback of genetic status may precip-
itate feelings of fatalism, i.e., feelings of no or low control over
the health risk, in those found to have an elevated risk of
developing a particular disease.® There is also a concern that

From the 'Health Psychology Section and *Department of Public Health
Sciences, King’s College London, London, United Kingdom.

Theresa M. Marteau, PhD, FMedSci, Health Psychology Section, Depart-
ment of Psychology, King’s College London, 5th Floor Bermondsey Wing,
Guy’s Campus, London SE1 9RT, United Kingdom. E-mail: theresa.
marteau@kcl.ac.uk.

Disclosure: The authors declare no conflicts of interest.
Submitted for publication May 11, 2010.

Accepted for publication August 12, 2010.

Published online ahead of print October 1, 2010.

DOI: 10.1097/GIM.0b013e3181f710ca

Genetics IN Medicine ® Volume 13, Number 4, April 2011

feedback of results indicating a nonelevated risk of developing
a particular disease may engender a sense of false reassurance,
which too may discourage behavior change.”

However, communication of genetic risk information is not
inextricably linked to fatalism,®-10 although it may influence
perceptions of treatment efficacy.!! Several studies suggest that
rather than changing individuals’ overall perceptions of their
control over a health threat, genetic risk information may
change beliefs about the optimal treatment to control the prob-
lem. Risk assessments derived from analysis of genetic material
increase the perceived effectiveness of medication to deal with
the problem.!! This has been documented for depression, heart
disease, and stopping smoking.!'2-'¢ Therefore, it may be that
individuals are not discouraged in their ability to control out-
comes per se but select different prevention or treatment options
on the basis of differential perceived effectiveness.

The primary aim of this review is to estimate the impact of
feedback of personalized genetic risk information on fatalism,
operationalized using perceived control over the preventability
and/or treatability of disease. The secondary aim is to assess the
impact of genetic risk information on the perceived effective-
ness of different types of prevention or treatment. The results of
this review are intended to inform the design and implementa-
tion of strategies to communicate genetic risk information to
achieve maximum motivational impact.

METHODS

We used the Cochrane Review handbook to guide the meth-
ods used in conducting this review.!¢

Data sources and searches

An electronic database search was conducted using MEDLINE
(1950 to present), EMBASE (1980 to present), PsycINFO (1806 to
present), and AMED (1985 to present) using OVID SP and
PubMed, web of knowledge, and the Cochrane central registry for
clinical trials (CENTRAL, the Cochrane Library). The search
strategy for MEDLINE is presented in Appendix. This search
strategy was tailored as necessary for other databases (details
available on request). Reference list and forward citation
searches for all potentially eligible studies were also conducted.
Study selection was not restricted by language.

The initial search yielded 1340 abstracts, which were re-
viewed by 2 independent authors, resulting in 30 articles that,
on the basis of abstract alone, seemed to meet the review
inclusion criteria. Of these 30 articles, 6 met the eligibility
criteria based on an inspection of the full text. Data were
unavailable for one study, despite requests from the authors,
resulting in five studies being included in the review (Fig. 1).

Study selection

Studies considered eligible for the review were randomized,
controlled trials and analog studies in which participants in one
arm received either real or imagined personalized genetic risk
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Fig. 1. Study selection flow through diagram.

information and within another arm did not. Eligible articles
were also those that contained at least one measure of perceived
control in relation to either the development or treatment of the
health problem for which the genetic test had been conducted.
This excluded studies communicating lung cancer risk informa-
tion that measure perceived control over smoking!” rather than
over the disease risk itself.

Data extraction and quality assessment

Data were extracted (R.E.C.) and independently checked
(T.M.M.), with disagreements resolved by consensus. Variables
of interest included study participants, study design (including
number of arms), personalized genetic risk information (disease
risk basis: DNA versus family history and disease type), and
perceived control (measure and time points).

Risk of bias within the included studies was assessed by two
authors in line with recommended principles.’® Elements as-
sessed were randomization, i.e., evidence of true randomization
procedures; allocation concealment, i.e., adequate if group al-
location concealed from both researcher and participant before
allocation; validation of measures, i.e., evidence of both reli-
ability and validity of primary endpoint measures; comparabil-
ity of groups at baseline; and follow up, i.e., adequate if primary
outcome data were reported on at least 80% of participants.
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Data synthesis and analyses

The primary analysis involved comparisons between ran-
domized arms on outcomes assessing perceived control. The
secondary analysis involved comparing randomized arms on
measures of perceived effectiveness of treatments. Results are
presented separately for clinical and analog studies. Primary
outcome measures regarded as comparable were pooled, i.e.,
merged, with effect sizes presented as standardized mean
difference (SMD). Heterogeneity was assessed using the I°
statistic. Outcomes assessed within 1 month of feedback of
personalized genetic information were categorized as short-
term, and outcomes assessed at 1 month or longer after
feedback of personalized genetic information were catego-
rized as longer term.

RESULTS

Characteristics of included studies

Of the five included studies (Table 1), two were randomized
controlled trials,!>!% and three were analog studies (Wright
et al., unpublished study).!'”-!° Two studies assessed perceived
control over the development of obesity; a further two mea-
sured perceived control over multiple disease types, and one as-
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Table 1 Characteristics of included studies

Personalized

Design genetic risk

Health problem

Perceived control measure

Marteau et al.!3 Clinical DNA

Pijl et al.'® Clinical Family history Diabetes

Frosch et al.’® Analogue ~ DNA Obesity

Wright et al., Analogue DNA and family

unpublished study history Obesity
Depression
Sanderson et al.2® Analogue DNA Obesity

Heart disease familial
hypercholesterolemia
(FH) cholesterol

Heart disease

Perceived control over FH was taken from the revised
Illness Perception Questionnaire.?! Perceived control
over cholesterol/heart disease, developed in a pilot.”

“There is a lot I can do to prevent getting diabetes”

“Eating a healthy diet in the next 3 months will help me
not become overweight or obese”

“How much control do you think Sam had over the
development of his problem?”

Diet self-efficacy was assessed with three items: “I would
like to eat a healthy diet but I don’t know if I can,” “I
am confident that if I tried to eat a healthy diet in the
next 3 months I could keep to it,” and “I am confident
that I could eat a healthy diet if I wanted to.”

sessed perceived control over the development of diabetes. The 5
included studies involved 1518 participants with a mean age of
42.2 years. The gender mix among study participants ranged from
51% to 70% women.

Quality assessment of included studies

Data were pooled for studies reporting the same primary out-
come, i.e., a measure of perceived control in relation to the health
problem. This was done separately for clinical and analog studies.
The primary comparison was between randomized groups, i.e.,
those receiving personalized genetic risk information and those not
receiving personalized genetic risk information.

Perceived control

Clinical studies

Two studies'3-!# assessed the impact of personalized genetic
risk information on perceived control of health problems in the

Genetic Non Genetic
Study or Subgroup  Mean SD Total Mean

SD Total Weight

short-term (Fig. 2). The pooled SMD was 0.09 (95% confidence
interval [CI],—0.51 to 0.70), indicating no impact of personal-
ized genetic risk information on perceived control at <4 weeks.
However, interpretation of results should be undertaken with
some caution, given the high level of heterogeneity of included
studies (> = 86%).

The same two studies!!® also assessed the impact of per-
sonalized genetic risk information on perceived control of
health problems at >4 weeks after the information was com-
municated. The pooled SMD was 0.00 (95% CI, —0.20 to 0.21),
indicating no effect of personalized genetic risk information on
perceived control detectable in the longer term.

Analog studies

Three studies (Wright et al., unpublished study)!%-2° assessed
the impact of imagined personalized genetic risk information on
perceived control over the development of the health problem.

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

1.1.1 Clinical Short Term

Marteau 2004 4.04 097 213 422 082 103
Pijl 42 06 53 39 08
Subtotal (95% CI) 266 151 100.0%

Heterogeneity: Tau? = 0.16; Chi? = 6.94, df = 1 (P = 0.008); I> = 86%
Test for overall effect: Z=0.30 (P = 0.76)

1.1.2 Clinical Long Term

Marteau 2004 393 098 213 397 09 103 449%
Pijl 4 06 46 38 08 48
Rief 2007 29.78 4.07 121 2925 464 126

Subtotal (95% CI) 380
Heterogeneity: Tau? = 0.00; Chi?=1.08, df=2 (P = 0.58); 1> = 0%
Test for overall effect: Z=0.63 (P = 0.53)

1.1.3 Analogue

Frosh 15 14 128 145 111

Sanderson 2009 3.63 0.83 87 3.68 0.88 37
Wright 2010 442 169 54 554 154 54
Subtotal (95% CI) 269 211 100.0%

Heterogeneity: Tau? = 0.11; Chi?=9.79, df = 2 (P = 0.007); I> = 80%
Test for overall effect: Z=1.00 (P = 0.32)

Fig. 2.
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The pooled SMD was —0.22 (95% CI, —0.65 to 0.21), indicat-
ing no impact of imagined personalized genetic risk information
on perceived control. However, the high level of heterogeneity
of included studies (/> = 80%) means that interpretations of
results should be treated cautiously. No data were available to
assess the impact of personalized genetic risk information in the
longer term.

Perceived effectiveness

Clinical studies

Only one study assessed the impact of personalized genetic
risk information on the perceived effectiveness of behavioral
interventions at <4 weeks.!?> The SMD was 0.05 (95% CI,
—0.19 to 0.28), indicating no impact of personalized genetic
risk information on the perceived effectiveness of behavioral
interventions.

Only one study assessed the impact of personalized genetic
information on perceived effectiveness of medical interventions
in the short-term.!> The SMD was 0.03 (95% CI, —0.20 to
0.27), indicating no impact of personalized genetic risk on the
perceived effectiveness of medical interventions at <4 weeks.

Analog studies

Three studies evaluated the impact of imagined personalized
genetic information on perceived effectiveness of behavioral
interventions (Wright et al., unpublished study).!%-2° The pooled
SMD was 0.02 (95% CI, —0.17 to 0.20), indicating no adverse
effects of personalized genetic risk on perceived effectiveness
of behavioral interventions.

Only one study assessed the impact of imagined personalized
genetic information on perceived effectiveness of medical in-
terventions (Wright et al., unpublished study). The SMD was
0.40 (95% CI, 0.01 to 0.78), indicating a small effect of per-
sonalized genetic risk on perceived effectiveness of medical
interventions with greater levels of perceived effectiveness
within the group receiving personalized genetic information.

DISCUSSION

Few studies were deemed eligible for the review. The limited
evidence available revealed no impact of personalized genetic
information on perceived control. Personalized genetic risk infor-
mation had no impact on the perceived effectiveness of behavioral
interventions. Only one study assessed the impact of personal-
ized genetic information on perceived effectiveness of medica-
tion, revealing a small effect.

The results of this review stand in contrast with the wide-
spread belief that the communication of genetic risk information
may lower perceived control over health outcomes. This lack of
an effect on perceived control may be explained in the context
of theories of self-regulation of behavior, which describe the
ways in which individuals respond to threats in ways that allow
core goals to be maintained.?? Such responses include the use of
cognitive and behavioral strategies aimed at reducing the po-
tential threat by, e.g., minimization and taking action to reduce
a threat. Although initial responses to health risk information
may elicit anxiety and concerns about loss of control, rarely are
such effects enduring.?? This reflects the powerful motivation in
humans to perceive control over their fates.>#25 When new
information challenges the extent to which people can control
their environments, they are adept at retaining control by alter-
ing their perceptions to fit their environment.?® When the risk is
not modifiable, as is the case for Huntington disease, learning of
the presence of the gene for this dominantly inherited condition
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does not result in depression, associated with a loss of control,
in the few who undergo such testing,?’ but rather seems to
confer a sense of what has been termed secondary control in
allowing the future to be predicted. Similar findings have been
reported for predictive genetic testing for Alzheimer disease.?8
When the risk is modifiable, personalized genetic risk informa-
tion seems to alter individuals’ appraisals of treatment effec-
tiveness rather than their perceptions of control.!! Future studies
can be designed to investigate these predicted effects in addition
to potential effect modifiers. These might include the nature of
the condition for which testing is being offered, the type of
behavior that is the target for risk reduction, and the character-
istics of the study population.

Owing to the significant heterogeneity of studies included in
the assessment of perceived control, interpretation of results
should be undertaken with some caution. Included studies var-
ied a great deal in the test methods used, the health problem for
which individuals were tested, and the arms into which partic-
ipants were randomized. Two of the studies used nonvalidated
measures to assess perceived control and two reported on mul-
tiple disease types. Furthermore, the mode of genetic assess-
ment within this study varied between family history, DNA
analyses, and a combination of both. These assessments may
impact differentially on individuals. It is possible that DNA
analysis may be regarded as more salient than family history
and, thus, may lead to a greater psychological distress (Wright
et al., unpublished study).

The strength of this review lies in its novelty, being the first,
to the authors’ knowledge, to empirically review the evidence
for the prediction that communicating personalized genetic risk
information leads to fatalism. However, the review is limited by
the paucity of studies meeting the eligibility criteria. Although
there is a vast literature on this topic, few studies have used
randomized designs to compare the impact of communicating
genetic risk information as opposed to nongenetic or no risk
information. Even fewer studies have incorporated measures of
perceived control. Although only five studies were found that
met the eligibility criteria, we are aware of one ongoing relevant
study (ISRCTN20442834).

In summary, the results of this review provide no evidence to
suggest that communicating personalized genetic risk informa-
tion engenders feelings of fatalism. Data from one study indi-
cated that genetic risk information may alter individuals’ ap-
praisals of treatment efficacy. Future studies would benefit from
the inclusion of both perceived control and perceived effective-
ness measures to evaluate this relationship more fully, in addi-
tion to other recommendations for improving the quality of
evidence regarding the emotional, cognitive, and behavioral
impact of communicating genetic risk information.29-30
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APPENDIX: MEDLINE SEARCH STRATEGY

. genetic services/

. genetic screening/

. genetic counseling/

. genetic predisposition to disease/

Or/1-4

. ((gene or genes or genetic$ or genotype$) adj3 (test$ or
assess$ or risk$ or susceptibility or disease$ or screen-
$)).ti,ab.

. counseling/or directive counseling/

8. (consult$ or assess$ or support$ or inform$ or advise$ or
advice or counsel$ or educat$ or share$ or communicat$
or teach$ or discuss$ or decide$ or decision$).ti,ab.

9. patient education as topic/

10. Or/7-9

11. 6 and 10

12. Sor 1l

13. (perceive$ adj3 control$).mp.

14. control belief$.mp.

15. controllab$.mp.

16. ((perceive$ or percep$) adj3 (effectiveness or risk$ or
susceptibility)).mp.

17. Or/13-16

18. 12 and 17

~J

See Higgins et al.'® for interpretation of terms used in search
strategies.
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