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Abstract

Modifiable health risk behaviors such as smoking, overweight and obesity, risky acohol consumption, physical inactivity, and
poor nutrition contribute to a substantial proportion of the world's morbidity and mortality burden. General practitioners (GPs)
play a key role in identifying and managing modifiable health risk behaviors. However, these are often underdetected and
undermanaged in the primary care setting. We describe the potential of eHealth to help patients and GPs to overcome some of
the barriers to managing health risk behaviors. In particular, we discuss (1) the role of eHealth in facilitating routine collection
of patient-reported data on lifestyle risk factors, and (2) the role of eHealth in improving clinical management of identified risk
factors through provision of tailored feedback, point-of-care reminders, tailored educational materials, and referral to online
self-management programs. Strategies to harness the capacity of the eHealth medium, including the use of dynamic features and
tailoring to help end users engage with, understand, and apply information need to be considered and maximized. Finally, the
potential challengesinimplementing eHealth solutionsin the primary care setting are discussed. In conclusion, thereis significant
potential for innovative eHealth solutions to make a contribution to improving preventive carein the primary care setting. However,
attention to issues such as data security and designing eHealth interfaces that maximize engagement from end users will be
important to moving this field forward.
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are the leading causes of death globally [4]. In 2002, chronic

Importance of Preventive Care in diseases including cardiovascular disease, cancer, chronic

Optimizing Health Outcomes respiratory disease, and diabetes caused 29 million desths
worldwide [5]. The estimated annual economic impact of
Background chronic diseases including cancer, heart disease, and diabetes

Modifiable lifestyle risk factors such as being overweight, inthe United Statesin 2007 was US $1.3 trillion, including US
smoking, poor nutrition, excess alcohol consumption, and $277 billion in direct treatment costs [6].

physical inactivity are among the major causes of morbidity

and mortality worldwide [1,2]. These risk factors contribute

significantly to the development of chronic diseases[3], which
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Roleof General Practicein Ddlivery of PreventiveCare

Implementation of best practice preventive care hasthe potential
to substantially improve health outcomes by reducing the
prevalence of modifiable risk factors. Primary health care is
well positioned to address the challenges of chronic disease
prevention and management [7], with each health care visit
being a potential opportunity to provide preventive care [8].

Prevention is recognized by both general practitioners (GPs)
and patients as one of the key roles of GPs [9,10]. The
effectiveness of brief interventions (defined as short,
motivational, patient-centered interactions) by GPs in
encouraging changesin weight, alcohol, smoking, and physical
activity behaviors has been demonstrated [11-13].

Improvementsin Preventive Care Urgently Needed

Despite the development of national guidelines and
acknowledgement by GPs of their professional responsibility
in management of lifestyle risk factors [14], actua rates of
preventive risk factor screening and management remain low
[15,16]. For example, GPsrarely engagein lifestyle counseling
with obese patients during their regular consultations [17].
Further, while many GPsreport using verbal counseling for risk
factors such as lack of physical activity, they rarely provide
referrals or written action plans [18]. The gap between
recommended care and actua delivery rates is further
underscored by patient reports of a desire for more lifestyle
advice [16]. Such findings indicate that there may be barriers
affecting GPs' ability to screen for and provide advice on risk
factors.

Barriersto Best Practice Preventive Carein Primary
Care

Barriers to best practice preventive care include a lack of
practitioner time, skills and reimbursement, and low patient
motivation [19-21]. A recent review showed that practitioner
time was the most frequently cited barrier to detection of
lifestylerisk factors[22]. Preventive care must be balanced with
already limited time available to deal with both immediate and
ongoing health conditions. One US study estimated that in order
to provide al the preventive services recommended by the US
Preventive Services Task Force, each physician would be
required to spend 7.4 hours per working day on prevention
alone, highlighting the difficultiesin meeting current preventive
care recommendations [23]. Strategies for delivering
time-efficient yet comprehensive lifestyle risk factor
management in primary care are therefore required.

ThePromiseof eHealth in Improving Preventive Care

Thedisparity between recommended preventive care and actual
screening behavior has prompted a call for alternative methods
for collecting patient health information. eHealth technologies
represent one strategy for improving the accuracy and
completeness of clinical information collected from patients.
eHedlthisthe“intersection of medical informatics, public health,
and business, referring to health services and information
delivered or enhanced through the Internet and related
technologies’ [24]. The use of information and communication
technologies to improve health is rapidly expanding. These
technologies can be used to gather, manage, and disseminate

http://www.jmir.org/2015/5/e126/

Carey et d

health information via computers, tablets, and mobile devices
[25]. Electronic data collection viathese portable devices offers
a number of significant advantages for the assessment and
management of patient lifestyle risk factors. eHealth
technologies can support clinical practice by facilitating the
accessibility of patient data and appropriate evidence-based
guidelines, offering apotential strategy for improving the safety,
quality, and efficiency of care [26,27].

Improving the Comprehensiveness and
Accuracy of Clinical Information

Assessmentsof Lifestyle Risk Factors

Electronic assessment of lifestyle risk factors can be
implemented prior to a patient’s consultation with their GP, so
that the information can be transmitted instantaneously to the
GP and addressed during routine encounters. These assessments
therefore provide valuable real-time clinical information that
can help guide the consultation and facilitate opportunistic
intervention. Multiple risk factors can be assessed
simultaneously to ensure that a comprehensive picture of the
patient’s situation is available.

Acceptability to Users

Severd studies have demonstrated the acceptability of electronic
health assessments administered in waiting rooms in general
practice clinics. Our study of over 4000 patients from 12
Australian general practices found that 86% of those eligible
were willing to complete an electronic health risk assessment
on atouchscreen computer in the waiting room [28]. The vast
majority of patients reported that the system was easy to use
(94%), and 77% of patientswerewilling to have GPskeep their
survey responses on file [28]. Similar findings have been
reported in studies from New Zealand, the United Kingdom,
and the United States [29,30]. Patients report that electronic
assessments are sufficiently private (91%) [30] and indicate a
preference for electronic approaches over paper and pen
assessments. Support for the implementation of repeated
assessment is also available, with 86% of patients and 90% of
GPsindicating tht they would be willing to compl ete electronic
assessments at future consultations [31].

Feasibility and Acceptability to Clinic

GPs have expressed concerns in relation to the integration of
patient risk factor assessmentsinto routine practice, perceiving
potential burden on staff and disruptions to the clinic, such as
increased waiting times and consultation length. However, our
data showed 89% of patients were able to complete a
comprehensive health risk survey in less than 15 minutes, and
99% were able to do so prior to their consultation [28]. Given
that the mgjority of general practice patients wait on average
11-30 minutes before an appointment [32], the completion of
electronic assessments prior to consultation is highly feasible.
Our dataindicate that this approach does not disrupt the clinic,
increase patient waiting times, or increase staff burden [28]. As
many patients consult their GP several timesayear (on average
in Australia, 6.5 times per year [33]), implementation of this
approach enables tracking of health risk factors over time.
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Accuracy of Self-Reported Data

Clinicians primarily rely on patient self-reported risk factors
when ng apatient’smedical history. While more accurate
assessments such as cotinine analysisfor smoking [34] or blood
alcohol tests may be used [35], these are generally too intrusive,
expensive, and time consuming to be used for routine screening
of health risk factors. Although the accuracy of self-report data
may be affected by factors such as social desirability and recall
biases, for many lifestyle risk factors, self-report is the most
feasible method of assessment [34,35]. Inconsistencies in
guestions used by clinicians, however, can result in variable
accuracy of self-reported health behaviors [36]. The use of an
electronic health risk assessment may help overcome this by
allowing standardized questions, with established reliability
and accuracy, to be used across all patients.

Simplification of Complex Assessments

The assessment of some lifestyle behaviors can be complex.
For example, quantity and frequency assessments of alcohol
intake require the respondent to not only recall the frequency
of intake, but also to accurately assess what volume of different
types of alcohol constitutes astandard drink [35]. Some of these
complexities can be overcome in el ectronic risk assessment by
using dynamic elements to simplify assessment. For example,
electronic assessment tools for alcohol may allow participants
to select the type and number of drinks they have consumed,
with the program automatically converting these into standard
drinks [35]. These types of strategies have been used in
electronic surveys to help improve accuracy of reporting [35].

M ore Comprehensive Assessment of Risks

As noted above, GPs often have limited time for preventive
care during a consultation and therefore may screen for only a
limited range of risk factors, if at al. In contrast, electronic
health assessments completed prior to a consultation can
efficiently cover a standardized and comprehensive range of
risk factors. Branching algorithms can be used to tailor the
assessment and ensure participants are not required to answer
irrelevant questions, thereby minimizing required assessment
time. This information can then be automatically summarized
and fed back to GPs prior to the patient’s consultation, with
areas that require risk management flagged.

Improving Provision of Clinical Care,
Including Self-Management Advice

Point-of-Care Feedback

Computing systems have the capacity to use collected
information to design personalized health programs or provide
point-of-care individualized feedback [37]. If appropriate risk
behavior information is collected, point-of-care feedback on
patient risk factors can be provided to both the patient and
clinician in real time, either as an onscreen display or in print
[37,38]. Such feedback can be used as a reminder to prompt
discussion of preventive care issues within the consultation.
Onereview found that computerized feedback produced modest
changes in clinical behavior [38]. However, it is notable that
the review focused on arange of clinical behaviors, with only
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a few preventive care activities included. This suggests that
thereisaneed to further investigate theimpact of computerized
feedback on a broader range of preventive care practices. This
process can assist in streamlining consultations, increasing the
time available for the delivery of advice or referral to other
services or specialist providers. If consultation time is
particularly limited or other urgent health care issues need to
be addressed, there is potential for patient feedback to be
uploaded to the patient’s el ectronic medical record for discussion
at a subsequent appointment.

Focused Secondary Screening by General Practitioner

By providing GPs and patients with the results of the electronic
assessment, GPs can quickly identify which health issues are
of concern and provide a more in-depth assessment, such as
exploring the severity and impact of the health risk, aswell as
the social, psychological, medical, and environmental context
that contributes to or exacerbates the risk factor. Through
reducing the time burden associated with risk assessment and
summarizing existing risk behaviors, electronic screening and
feedback maximizes the time available for the provision of
preventive care, thus allowing GPs to use their consultation
time more effectively.

Results Available to Multiple Health Providers

If the GP refers their patient to specialist or other follow-up
care, electronic screening results can also be made available to
the other relevant providers. This reduces the need for
replication of risk assessment by additional providers, again
allowing other health care providers to use their time with the
patient more effectively. Thereis some evidence that electronic
sharing of medical information among clinicians within and
across settings improves continuity of care [39].

Promoting Patient-Centered Care

Patient-centered care is concerned with ensuring that care
provided is in accordance with patients' needs, values, and
preferences[40]. Given that changing lifestyle behaviorsrequire
active and ongoing partnership from the patient, it is particularly
important that preventive care takes a patient-centered approach
that incorporates the needs and goals of the person [41].
Interventionsthat are matched to a participant’s stage of change
have shown promise for improving some behaviors [42,43]. It
follows that adherence is likely to be greater if the
recommendations are congruent with patient values and
motivations. However, clinicians also have limited time to
identify patients' preferences and needs in order to tailor their
care. Electronic health assessments can help overcome this by
including a systematic assessment of patients’ priorities or
readiness to change with regard to lifestyle risk factors. In
situations with no clear clinical reason for prioritizing change
of onelifestylerisk factor over another, thisinformationislikely
to be useful in guiding cliniciansto target discussion or advice
towards patient priorities or readiness to change.

Recall and Reminder Systemsfor Patients

Recall and reminder systems involve an automated system to
trigger a reminder to the patient to perform a routine action or
test. These systems may trigger a letter, telephone call, short
message service (SMS), or email prompt. Recall and reminders
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have been used successfully to help patients manage chronic
and complex diseases such as diabetes [44,45]. Although
applications to preventive care have been less widespread,
reviews suggest that recall and reminder systemsare also likely
to be effective in preventive care [46,47]. A Cochrane review
found that recall and reminder systems were effective in
improving immunization rates among both adults and children
[46]. Multiple reminders were more effective than single
reminders, and telephone reminders were more effective than
mailed reminders [30]. Reminder systems for breast and
colorectal screening have also been shown to improve patient
uptake of such tests [47]. Potential applications of recall and
reminder systems to prevention of lifestyle risk behaviors
include providing automated reminders to clinicians to follow
up on advice provided in previous consultations and prompting
the provision of additional tips or suggestions that encourage
the patient to adhere to treatment plans.

Reminder Systemsfor Clinicians

Computerized reminder systems for clinicians may involve
reminders delivered el ectronically (eg, an alert on the computer
screen) or via paper. Point-of-care reminders have been shown
to be effective in prompting health care providersto perform a
patient- or encounter-specific clinical action [48] and in
improving physician adherence to processes of care [38].
Computerized reminders delivered on paper have been shown
to improve care by a median of 7% [49]. Reminders that
provided space for the clinician to record a response or
explanation were more effective than those without this feature
[49]. While studies to date have demonstrated that this type of
intervention can be effective for increasing some preventive
care behaviors such as participation in screening for cancer [49],
there is a need for examination of how this can be applied to
other types of preventive care such as addressing lifestyle risk
factors. In the context of a broader range of preventive care,
clinician reminder systems could be used to remind clinicians
to monitor progresswith lifestyle changes, reassessrisk factors,
or to administer atest or specific clinical action.

Provision of Tailored Educational Materials and
Web-Based Resour ces

Self-management isthe frontline intervention for most lifestyle
risk factors. Even when risk factor severity indicates the need
for pharmacological intervention, self-management is till
required to ensure adherence to a recommended medication
regime. The ability to initiate and sustain risk factor change
depends on several factors, including patient awareness of the
harm caused to health by particular behaviors, and the desire
and ability to change [50]. Lack of knowledge about disease
and treatment is one of the major obstacles to compliance with
treatment [51]. There is also evidence to indicate that patients
areoftenill informed about their risk factors and how to manage
them. For example, Silagy et a reported low awareness of the
risks associated with a high fat diet [52]. Similarly, only one
out of three established cancer risk factors for five common
cancerswereidentified by British adults [53], and the majority
of Americans were unable to identify major risk factors for
breast, cervical, and colon cancers[54]. Therefore, patients may
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need information about their risk factors aswell asthe changes
they should make to reduce these risk factors.

Electronic risk assessments may be programmed so that they
either (1) generate tailored information on self-management of
risk factors that can be printed in clinic, or (2) refer patientsto
specific online eHealth programs that provide advice and
interactive self-management tools to help manage risk factors.
The latter can be done by sending linksto relevant programsto
the patient’s email address.

There is emerging evidence for the effectiveness of eHealth
interventions for a range of health behaviors. For example,
systematic reviews have found that interactive computer-based
interventions are effective in producing small reductions in
weight among overweight and obese people[55] and increasing
knowledge about sexual health among various populations [56].
However, more evidence is needed, particularly evidence
specific to the primary care setting. A recent review identified
that no studies had evaluated the impact of Web-delivered
physical activity interventions over a12-month period or longer,
and none in general practice settings [57]. Similarly, another
review found only mixed evidence for theimpact of Web-based
interventions for smoking cessation; however, none of these
studies were specific to the primary care setting [58]. This
suggests that there is considerable scope to develop and test
eHealth interventions for primary care populations.

Potential Advantagesof Web-Based Self-M anagement
Resour ces

Flexibility of Presentation

Web-based materials can be presented in a variety and
combination of formats including text-based, verbal (eg, audio
or embedded videos), and visual (eg, graphs, pictures, or
animations) information. Provision of information in multiple
formats improves comprehension, particularly for less literate
patients [59].

Enhanced Relevance to the Reader

Web-based programs can be interactive such that the user can
input details about their health concerns or health status and be
directed to tailored information. In addition to saving the user
timein searching through irrelevant information, thereisstrong
evidence that tailoring improves recall and comprehension of
medical information [59]. Studies also indicate that there is
variation among individual patients in the level of detail that
they prefer [60] and that tailoring to such preferences reduces
patient anxiety [61].

Standardization of Care

Thereis considerable variation with respect to many aspects of
health care delivery, including within primary care. Thisisin
part due to the time pressures of clinical practice, differences
with respect to services and systems within health care
organizations, and differences in the skills and knowledge of
clinicians [62]. Thereis aso evidence that patients residing in
rurd areas, for example, experience more difficulties in
accessing face-to-face services due to limited availability of
primary care services [63]. Online approaches can ensure that
high-quality, evidence-based information is made available to
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all patients, overcoming potential inconsistencies including
those due to geographical barriers.

Adopting Evidence I nto Practice

eHealth applications provide a centra mechanism for
disseminating and maintaining evidence-based information with
broad population reach. Information can be centrally updated
to correspond with changesin guidelinesto ensure that the latest
and best-evidence practices are disseminated to patients.

Accessibility in a Range of Languages

Interactive Web-based programs can be programmed so that
the user can select the language the material is presented in on
screen. This has advantages for multicultural countries such as
Australia, the United Kingdom, and United States and can help

ensure that people who are not fluent in English are not
disadvantaged.

Enhanced Recall and Understanding

Strategies used for written material sto enhance comprehension
and recall can also be applied online. These include explicit
categorization [64,65], use of plainlanguage[66], and repetition
of important pieces of information [67].

Linkageto Data Provided in Other Websites

Web-based programs can be configured to collect and display
information from other credible websites. This could include,
for example, presentation of up-to-date health statistics, clinical
information, and research and policy information.

Challenges of Using eHealth in Primary
Care

Will eHealth Exacer bate Disparitiesin Care?

According to the World Bank, Internet access continuesto rise
globally. In 2011-2013, high rates of Internet access were
reported for developed countries such as the United States
(84%), Australia (83%), Germany (84%), Japan (86%), and the
United Kingdom (90%) [68]. However, there is a risk that
eHealth applications will exacerbate health disparities among
groups with lower Internet access and/or skills. One potential
risk isthat particular patientswill be unwilling or unableto use
computer-based health assessments administered in clinic. Our
pioneering work in the late 1990s, however, indicated the
acceptability of touchscreen computers in a variety of
community and specialist health care settingsincluding general
practice [69], drug and acohol clinics [70], and oncology
settings [71]. Since then, the mainstream use of touchscreen
technology on computer tablets and mobile phones hasincreased
considerably. Our recent multisite study of general practice care
indicated that more than 90% of patients rated the touchscreen
health assessment administered in the waiting room as highly
acceptable [28]. High rates of acceptability ranging from 88%
to over 90% have also been confirmed in community settings
serving socioeconomically disadvantaged clients[72,73]. This
suggests that with appropriate survey tools, socioeconomic
factors will not necessarily be a barrier to the implementation
of thistechnology as part of standard clinic care.
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There are perhaps greater risks of disparities where patients are
referred to use eHealth applications outside the clinic. These
relate to both disparities in access to the Internet, and in
engagement with, and ability to apply, theinformation provided,
in order to improve health. Several studies have reported
differencesin Internet access among subgroups of the population
such as older people[74,75], racial minorities[76], and people
who are socioeconomically disadvantaged [75,76]. However,
thereisevidenceto suggest that the“digital divide” isbecoming
narrower as more people gain access to the Internet [77].

In relation to engagement and use of information, developers
of eHealth programs can potentially incorporate design features
to overcome such barriers. As described earlier, there are many
features that can be built into the design of eHealth programs
such as the use of language, layout, and graphics that can
mitigate poor health literacy. Asthe digital divide narrows, the
issue of how to ensure that information can be understood and
applied by a wide range of people is likely to become
increasingly prominent [77,78]. A client-centered approach that
maximizes the user's experience of interacting with the
technology and enhancesits ease of useisneeded. Thisinvolves
iterative development that incorporates user feedback [79].
Human factors research advocates a range of factors that need
to be taken into account when designing eHealth applications
including readability and ease of navigation of the interface,
user skills training needs, and how easily and efficiently the
interface allows the user to compl ete necessary tasks[80].

Integrating Patient Electronic Assessments Into
Existing Practice Software Systems

Data obtained using el ectronic assessment tools can beinitially
collected and stored by the Web server software executing on
the server that provides the webpages. The data are aggregated
on a per-page basis during communication between the server
and the device (eg, tablet computer) on which the patient
performs their assessment. Idedlly, the collected assessment
data would then be made available on each respective patient’s
medical record. This copying of patient data between software
systems is similar to the current widely implemented transfer
of pathology, radiology, and other data/images from laboratories
and collection centers to GP practice software.

Implementation of the transfer of dataistypically achieved by
transfer of messages between the data producer (in thiscasethe
Web-based assessment system) and the practice software. As
envisaged by McDonald et al, both parties to the data transfer
need to “understand” an agreed upon message format used by
the Web-based assessment system to send the assessment data
to the practice [81]. The ANSI-accredited Hedth Level 7
standards development organization (HL7) [82] ams to
standardize interoperability, so that transfer between medical
software systems is straightforward. For example, the practice
software may “understand” the HL 7 compliant M edical-Objects
[83] format for medical message transfer. While most current
medical practice software would support HL 7 communication,
if the practice software does not support such message transfer,
the Web-based assessment system could automatically send
each patient’s assessment (in aformat such ascsv) to aprovided
email address (representing the practice) for manual import into
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the practice software. It is expected that manual import would,
however, be required only asan interim solution for the minority
of practices using out-of-date, non-connected software.

Ensure Use of Electronic Assessment Results by
General Practitioners

Simply providing risk factor resultsto GPs may not ensure that
results are utilized by GPs (although as noted above, the use of
point-of-care reminders have been shown to be effective in
improving care). For example, Brindle et a found no strong
evidence that cardiovascular risk assessment performed by a
clinician improved patient health outcomes, possibly dueto the
poor uptake of computerized clinical decision support systems
[84]. Therefore, electronic risk factor assessment results need
to be seen as relevant and useful by GPs. Including clinicians
inthe design of the assessment or results may improvetheir use
[84]. Providing links to relevant guidelines, and/or advice for
GPs about recommended actions or next steps, may also help
ensure the clinical utility of electronic risk assessment results.

Ensuring Security of Patient Data

Security of datais three-fold: (1) the device on which the data
are collected must prevent unauthorized users from accessing
data or immediately transfer the data to another site so it is not
locally stored, (2) any devices used to store data must control
physical access by implementing, for example, password-based
access control, and be protected against unauthorized external
access using mechanisms such as firewalls controlling Internet
traffic, and (3) data must be rendered unreadable using
encryption techniques that allow decoding by the correct
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recipient and prevent decoding by unauthorized interceptors of
the data. Each of these methods of securing data is currently
avalable. For example, an electronic risk assessment on a
portable device (such astablet computer) could use alocal Web
browser to receive webpage content from the Web server and
send patient responses back to the Web server at the completion
of each page of the assessment (signal ed when the patient clicks
the “next” button on their screen). In this way, no patient data
need be stored on the tablet between assessments, and access
by unauthorized persons would be impossible on the data
collection device. A patient’s response to each page of the risk
assessment would be encrypted while in transit between the
tablet computer and the Web server, thus preventing its being
understood in the event of interception. The centralized server
would be positioned within asecure data center with appropriate
access control preventing unauthorized internal and/or external
access to patient data. Such methods could be used to ensure
security of patient data within the electronic risk assessment
approach proposed in this paper.

Conclusion

There is great potential for eHeath to assist clinicians in
assessing preventive health care needs and in enhancing the
delivery of care to manage such risks. While there are practical
challenges that need to be considered in the implementation of
eHealth programs, these are not insurmountable. Engagement
of end users (patients and clinicians) in the devel opment of such
applications, and ensuring data security concerns are addressed
will be crucial to advancing thisfield.

Thiswork was supported by a Strategic Research Partnership Grant from Cancer Council NSW to the Newcastle Cancer Control
Collaborative (New-3C), and Hunter Medical Research Institute (HMRI) infrastructure funding.

Conflictsof I nterest
None declared.

References

1.

Lim SS, Vos T, Flaxman AD, Danaei G, ShibuyaK, Adair-Rohani H, DesJarlaisDon C, et al. A comparative risk assessment
of burden of disease and injury attributable to 67 risk factors and risk factor clustersin 21 regions, 1990-2010: asystematic
analysis for the Global Burden of Disease Study 2010. Lancet 2012 Dec 15;380(9859):2224-2260 [ FREE Full text] [doi:
10.1016/S0140-6736(12)61766-8] [Medline: 23245609]

2. Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJ. Global and regional burden of disease and risk factors, 2001
systematic analysis of population health data. Lancet 2006 May 27;367(9524):1747-1757. [doi:
10.1016/S0140-6736(06)68770-9] [Medline: 16731270]

3. Audrdian Ingtitute of Health and Welfare. Risk factors contributing to chronic disease. Cat. no. PHE 157. Canberra: AIHW;
2012. URL: http://www.aihw.gov.au/publication-detail/?id=10737421466 [accessed 2015-05-12] [WebCite Cache ID
6Y Stw2bsx]

4.,  World Health Organization. Fact sheet N°310. Thetop 10 causes of death URL : http://www.who.int/mediacentre/factsheets/
fs310/en/ [accessed 2015-05-12] [WebCite Cache 1D 6Y Su5ceKd]

5. Yach D, Hawkes C, Gould CL, Hofman KJ. The global burden of chronic diseases: overcoming impediments to prevention
and control. JAMA 2004 Jun 2;291(21):2616-2622. [doi: 10.1001/jama.291.21.2616] [Medline: 15173153]

6.

http://www.jmir.org/2015/5/e126/

DeVol R, Bedroussian A, Charuworn A, Chatterjee A. An Unhealthy America: The Economic Burden of Chronic Disease
- Charting a New Course to Save Lives and Increase Productivity and Economic Growth. 2007. URL.: http://www.
milkeninstitute.org/publications/publicati ons.taf ?function=detail & | D=38801018& cat=resrep [accessed 2014-07-28]

JMed Internet Res 2015 | vol. 17 | iss. 5| €126 | p. 6
(page number not for citation purposes)


http://europepmc.org/abstract/MED/23245609
http://dx.doi.org/10.1016/S0140-6736(12)61766-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23245609&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(06)68770-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16731270&dopt=Abstract
http://www.aihw.gov.au/publication-detail/?id=10737421466
http://www.webcitation.org/

                                                6YStw2bsx
http://www.webcitation.org/

                                                6YStw2bsx
http://www.who.int/mediacentre/factsheets/fs310/en/
http://www.who.int/mediacentre/factsheets/fs310/en/
http://www.webcitation.org/

                                                6YSu5ceKd
http://dx.doi.org/10.1001/jama.291.21.2616
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15173153&dopt=Abstract
http://www.milkeninstitute.org/publications/publications.taf?function=detail&ID=38801018&cat=resrep
http://www.milkeninstitute.org/publications/publications.taf?function=detail&ID=38801018&cat=resrep
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Carey et a

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Beaglehole R, Epping-Jordan J, Patel V, Chopra M, Ebrahim S, Kidd M, et al. Improving the prevention and management
of chronic disease in low-income and middle-income countries: a priority for primary health care. Lancet 2008 Sep
13;372(9642):940-949. [doi: 10.1016/S0140-6736(08)61404-X] [Medline: 18790317)

BalasEA, Weingarten S, Garb CT, Blumenthal D, Boren SA, Brown GD. Improving preventive care by prompting physicians.
Arch Intern Med 2000 Feb 14;160(3):301-308. [Medline: 10668831]

Brotons C, Bjérkelund C, Bulc M, Ciurana R, Godycki-Cwirko M, JurgovaE, et a. Prevention and health promotion in
clinical practice: the views of general practitionersin Europe. Prev Med 2005 May;40(5):595-601. [doi:
10.1016/j.ypmed.2004.07.020] [Medline: 15749144]

Mazza D, Shand LK, Warren N, Keleher H, Browning CJ, Bruce EJ. Genera practice and preventive health care: aview
through the eyes of community members. Med J Aust 2011 Aug 15;195(4):180-183. [Medline: 21843119]

Elley CR, Kerse N, Arroll B, Robinson E. Effectiveness of counselling patients on physical activity in general practice:
cluster randomised controlled trial. BMJ 2003 Apr 12;326(7393):793 [FREE Full text] [doi: 10.1136/bmj.326.7393.793]
[Medline: 12689976]

Greaves CJ, Sheppard KE, Abraham C, Hardeman W, Roden M, EvansPH, et al. Systematic review of reviews of intervention
components associated with increased effectivenessin dietary and physical activity interventions. BMC Public Health
2011;11:119 [FREE Full text] [doi: 10.1186/1471-2458-11-119] [Medline: 21333011]

Kaner E, Bland M, Cassidy P, Coulton S, Deluca P, Drummond C, et al. Screening and brief interventions for hazardous
and harmful alcohol use in primary care: a cluster randomised controlled trial protocol. BMC Public Health 2009;9:287
[FREE Full text] [doi: 10.1186/1471-2458-9-287] [Medline: 19664255]

Ampt A, Amoroso C, Harris MF, McKenzie SH, Rose VK, Taggart JR. Attitudes, norms and controlsinfluencing lifestyle
risk factor management in general practice. BMC Fam Pract 2009;10:59 [FREE Full text] [doi: 10.1186/1471-2296-10-59]
[Medline: 19706198]

Pham HH, Schrag D, Hargraves JL, Bach PB. Delivery of preventive services to older adults by primary care physicians.
JAMA 2005 Jul 27;294(4):473-481. [doi: 10.1001/jama.294.4.473] [Medline: 16046654]

Duaso MJ, Cheung P. Health promotion and lifestyle advice in ageneral practice: what do patients think? J Adv Nurs 2002
Sep;39(5):472-479. [Medline: 12175356]

Sonntag U, Henkel J, Renneberg B, Bockelbrink A, Braun V, Heintze C. Counseling overweight patients: analysis of
preventive encountersin primary care. Int J Qual Health Care 2010 Dec;22(6):486-492 [FREE Full text] [doi:
10.1093/intghc/mzg060] [Medline: 20956283]

Petrella RJ, Lattanzio CN, Overend TJ. Physical activity counseling and prescription among Canadian primary care
physicians. Arch Intern Med 2007 Sep 10;167(16):1774-1781. [doi: 10.1001/archinte.167.16.1774] [Medline: 17846397]
HarrisMF, Hobbs C, Powell DG, Simpson S, Bernard D, Stubbs A. Implementation of aSNAP interventionintwo divisions
of general practice: afeasibility study. Med J Aust 2005 Nov 21;183(10 Suppl):S54-S58. [Medline: 16296953]

Amoroso C, HarrisMF, Ampt A, Laws RA, McKenzie S, Williams AM, et al. The 45 year old health check - feasibility
and impact on practices and patient behaviour. Aust Fam Physician 2009 May;38(5):358-362 [FREE Full text] [Medline:
19458808]

Passey M, Fanaian M, Lyle D, Harris MF. Assessment and management of lifestyle risk factorsin rural and urban general
practicesin Australia. Aust J Prim Health 2010;16(1):81-86. [Medline: 21133303]

Dennis S, Williams A, Taggart J, Newall A, Denney-Wilson E, Zwar N, et a. Which providers can bridge the health literacy
gap inlifestylerisk factor modification education: a systematic review and narrative synthesis. BMC Fam Pract 2012;13:44
[FREE Full text] [doi: 10.1186/1471-2296-13-44] [Medline: 22639799]

Yarnall KSH, Pollak KI, @stbye T, Krause KM, Michener JL. Primary care: is there enough time for prevention? Am J
Public Health 2003 Apr;93(4):635-641. [Medline: 12660210]

Eysenbach G. What is e-health? JMed Internet Res 2001;3(2):E20 [FREE Full text] [doi: 10.2196/jmir.3.2.e20] [Medline:
11720962]

Atienza AA, Hesse BW, Baker TB, Abrams DB, Rimer BK, Croyle RT, et a. Critical issuesin eHealth research. Am J
Prev Med 2007 May;32(5 Suppl):S71-S74 [FREE Full text] [doi: 10.1016/j.amepre.2007.02.013] [Medline: 17466821]
Pagliari C, Sloan D, Gregor B, Sullivan F, Detmer D, Kahan JP, et a. What is eHealth (4): a scoping exercise to map the
field. JMed Internet Res 2005;7(1):€9 [EREE Full text] [doi: 10.2196/jmir.7.1.€9] [Medline: 15829481]

Black AD, Car J, Pagliari C, Anandan C, Cresswell K, Bokun T, et al. The impact of eHealth on the quality and safety of
health care: a systematic overview. PLoS Med 2011;8(1):€1000387 [FREE Full text] [doi: 10.1371/journal .pmed.1000387]
[Medline: 21267058]

Paul CL, Carey M, Yoong SL, D'Este C, Makeham M, Henskens F. Access to chronic disease care in general practice: the
acceptability of implementing systematic waiting-room screening using computer-based patient-reported risk status. Br J
Gen Pract 2013 Sep;63(614):6620-e626 [ FREE Full text] [doi: 10.3399/bjgp13X671605] [Medline: 23998842]

HessR, Santucci A, McTigue K, Fischer G, Kapoor W. Patient difficulty using tablet computersto screenin primary care.
JGen Intern Med 2008 Apr;23(4):476-480 [FREE Full text] [doi: 10.1007/s11606-007-0500-1] [Medline: 18373148]
Goodyear-Smith F, Warren J, Bojic M, Chong A. eCHAT for lifestyle and mental health screening in primary care. Ann
Fam Med 2013;11(5):460-466 [FREE Full text] [doi: 10.1370/afm.1512] [Medline: 24019278]

http://www.jmir.org/2015/5/€126/ JMed Internet Res 2015 | vol. 17 | iss. 5| €126 | p. 7

(page number not for citation purposes)


http://dx.doi.org/10.1016/S0140-6736(08)61404-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18790317&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10668831&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2004.07.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15749144&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21843119&dopt=Abstract
http://europepmc.org/abstract/MED/12689976
http://dx.doi.org/10.1136/bmj.326.7393.793
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12689976&dopt=Abstract
http://www.biomedcentral.com/1471-2458/11/119
http://dx.doi.org/10.1186/1471-2458-11-119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21333011&dopt=Abstract
http://www.biomedcentral.com/1471-2458/9/287
http://dx.doi.org/10.1186/1471-2458-9-287
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19664255&dopt=Abstract
http://www.biomedcentral.com/1471-2296/10/59
http://dx.doi.org/10.1186/1471-2296-10-59
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19706198&dopt=Abstract
http://dx.doi.org/10.1001/jama.294.4.473
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16046654&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12175356&dopt=Abstract
http://intqhc.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=20956283
http://dx.doi.org/10.1093/intqhc/mzq060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20956283&dopt=Abstract
http://dx.doi.org/10.1001/archinte.167.16.1774
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17846397&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16296953&dopt=Abstract
http://www.racgp.org.au/afp/200905/31534
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19458808&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21133303&dopt=Abstract
http://www.biomedcentral.com/1471-2296/13/44
http://dx.doi.org/10.1186/1471-2296-13-44
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22639799&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12660210&dopt=Abstract
http://www.jmir.org/2001/2/e20/
http://dx.doi.org/10.2196/jmir.3.2.e20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11720962&dopt=Abstract
http://europepmc.org/abstract/MED/17466821
http://dx.doi.org/10.1016/j.amepre.2007.02.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17466821&dopt=Abstract
http://www.jmir.org/2005/1/e9/
http://dx.doi.org/10.2196/jmir.7.1.e9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15829481&dopt=Abstract
http://dx.plos.org/10.1371/journal.pmed.1000387
http://dx.doi.org/10.1371/journal.pmed.1000387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21267058&dopt=Abstract
http://bjgp.org/cgi/pmidlookup?view=long&pmid=23998842
http://dx.doi.org/10.3399/bjgp13X671605
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23998842&dopt=Abstract
http://europepmc.org/abstract/MED/18373148
http://dx.doi.org/10.1007/s11606-007-0500-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18373148&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=24019278
http://dx.doi.org/10.1370/afm.1512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24019278&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Carey et a

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

Rogausch A, Sigle J, Seibert A, Thirring S, Kochen MM, Himmel W. Feasibility and acceptance of electronic quality of
life assessment in general practice: an implementation study. Health Qual Life Outcomes 2009;7:51 [FREE Full text] [doi:
10.1186/1477-7525-7-51] [Medline: 19493355]

Potiriadis M, Chondros P, Gilchrist G, Hegarty K, Blashki G, Gunn JM. How do Australian patients rate their general
practitioner? A descriptive study using the General Practice Assessment Questionnaire. Med J Aust 2008 Aug
18;189(4):215-219. [Medline: 18707566]

Knox SA, Harrison CM, Britt HC, Henderson JV. Estimating prevalence of common chronic morbiditiesin Australia. Med
JAust 2008 Jul 21;189(2):66-70. [Medline: 18637769]

Connor GS, Schofield-Hurwitz S, Hardt J, Levasseur G, Tremblay M. The accuracy of self-reported smoking: a systematic
review of the relationship between self-reported and cotinine-assessed smoking status. Nicotine Tob Res 2009 Jan;11(1):12-24.
[doi: 10.1093/ntr/ntn010] [Medline: 19246437]

Del BocaFK, Darkes J. Thevalidity of self-reports of alcohol consumption: state of the science and challengesfor research.
Addiction 2003 Dec;98 Suppl 2:1-12. [Medline: 14984237]

Sanson-Fisher R, Webb G, Reid A. Appendix 2 of Chapter 11: The role of the medical practitioner as an agent for disease
prevention. Canberra: Australian Government Publishing Service; 1986.

LustriaMLA, Cortese J, Noar SM, Glueckauf RL. Computer-tailored health interventions delivered over the Web: review
and analysis of key components. Patient Educ Couns 2009 Feb;74(2):156-173. [doi: 10.1016/j.pec.2008.08.023] [Medline:
18947966]

ShojaniaKG, Jennings A, Mayhew A, Ramsay C, Eccles M, Grimshaw J. Effect of point-of-care computer reminders on
physician behaviour: a systematic review. CMAJ 2010 Mar 23;182(5):E216-E225 [FREE Full text] [doi:
10.1503/cmaj.090578] [Medline: 20212028]

Graetz |, Reed M, Shortell SM, Rundall TG, Bellows J, Hsu J. The next step towards making use meaningful: electronic
information exchange and care coordination across clinicians and delivery sites. Med Care 2014 Dec;52(12):1037-1041.
[doi: 10.1097/ML R.0000000000000245] [Medline: 25304020]

Epstein RM, Street RL. The values and value of patient-centered care. Ann Fam Med 2011;9(2):100-103 [FREE Full text]
[doi: 10.1370/afm.1239] [Medline: 21403134]

Funnell. Peer-based behavioural strategiesto improve chronic disease self-management and clinical outcomes: evidence,
logistics, evaluation considerations and needs for future research. Fam Pract 2010 Jun;27 Suppl 1:i17-i22 [FREE Full text]
[doi: 10.1093/fampra/lcmp027] [Medline: 19509083]

Campbell MK, Tessaro I, DeVellis B, Benedict S, Kelsey K, Belton L, et al. Tailoring and targeting a worksite health
promotion program to address multiple health behaviors among blue-collar women. Am JHealth Promot 2000;14(5):306-313.
[Medline: 11009857]

Prochaska J, DiClemente CC, Norcross JC. In search of how people change. Applications to addictive behaviors. Am
Psychol 1992 Sep;47(9):1102-1114. [Medline: 1329589]

Dorr D, Bonner LM, Cohen AN, Shoai RS, Perrin R, Chaney E, et a. Informatics systems to promote improved care for
chronicillness: aliteraturereview. JAm Med Inform Assoc 2007;14(2):156-163 [FREE Full text] [doi: 10.1197/jamia.M 2255]
[Medline: 17213491]

Halbert RJ, Leung KM, Nichol JM, Legorreta AP. Effect of multiple patient reminders in improving diabetic retinopathy
screening. A randomized trial. Diabetes Care 1999 May;22(5):752-755 [EREE Full text] [Medline: 10332676]

Jacobson Vann JC, Szilagyi P. Patient reminder and patient recall systems to improve immunization rates. Cochrane
Database Syst Rev 2005(3):CD003941. [doi: 10.1002/14651858.CD003941.pub2] [Medline: 16034918]

Shea S, DuMouchel W, Bahamonde L. A meta-analysis of 16 randomized controlled trials to evaluate computer-based
clinical reminder systemsfor preventive carein the ambulatory setting. JAm Med Inform Assoc 1996;3(6):399-409 [FREE
Full text] [Medline: 8930856]

Grimshaw J, Shirran L, ThomasR, Mowatt G, Fraser C, Bero L, et a. Changing provider behavior: an overview of systematic
reviews of interventions. Med Care 2001 Aug;39(8 Suppl 2):112-145. [Medline: 11583120]

Arditi C, Rege-Walther M, Wyatt JC, Durieux P, Burnand B. Computer-generated reminders delivered on paper to healthcare
professionals; effects on professional practice and health care outcomes. Cochrane Database Syst Rev 2012;12:CD001175.
[doi: 10.1002/14651858.CD001175.pub3] [Medline: 23235578]

ProchaskaJ, Diclemente C. Towards acomprehensive model of change. In: Miller W, Heather N, editors. Treating addictive
behaviours: Processes of change. New York: Plenum; 1986.

Vermeire E, Hearnshaw H, VVan RP, Denekens J. Patient adherence to treatment: three decades of research. A comprehensive
review. J Clin Pharm Ther 2001 Oct;26(5):331-342. [Medline: 11679023]

Silagy C, Muir J, Coulter A, Thorogood M, Roe L. Cardiovascular risk and attitudes to lifestyle: what do patients think?
BMJ 1993 Jun 19;306(6893):1657-1660 [ FREE Full text] [Medline: 8324437]

Wardle J, Waller J, Brunswick N, Jarvis MJ. Awareness of risk factorsfor cancer among British adults. Public Health 2001
May;115(3):173-174. [doi: 10.1038/5)/ph/1900752] [Medline: 11429711]

Breslow RA, Sorkin JD, Frey CM, Kessler LG. Americans knowledge of cancer risk and survival. Prev Med
1997;26(2):170-177. [doi: 10.1006/pmed.1996.0136] [Medline: 9085385]

http://www.jmir.org/2015/5/e126/ JMed Internet Res 2015 | vol. 17 | iss. 5| €126 | p. 8

(page number not for citation purposes)


http://www.hqlo.com/content/7//51
http://dx.doi.org/10.1186/1477-7525-7-51
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19493355&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18707566&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18637769&dopt=Abstract
http://dx.doi.org/10.1093/ntr/ntn010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19246437&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14984237&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2008.08.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18947966&dopt=Abstract
http://www.cmaj.ca/cgi/pmidlookup?view=long&pmid=20212028
http://dx.doi.org/10.1503/cmaj.090578
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20212028&dopt=Abstract
http://dx.doi.org/10.1097/MLR.0000000000000245
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25304020&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=21403134
http://dx.doi.org/10.1370/afm.1239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21403134&dopt=Abstract
http://fampra.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=19509083
http://dx.doi.org/10.1093/fampra/cmp027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19509083&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11009857&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1329589&dopt=Abstract
http://jamia.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=17213491
http://dx.doi.org/10.1197/jamia.M2255
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17213491&dopt=Abstract
http://care.diabetesjournals.org/cgi/pmidlookup?view=long&pmid=10332676
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10332676&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD003941.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16034918&dopt=Abstract
http://jamia.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=8930856
http://jamia.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=8930856
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8930856&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11583120&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD001175.pub3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23235578&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11679023&dopt=Abstract
http://europepmc.org/abstract/MED/8324437
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8324437&dopt=Abstract
http://dx.doi.org/10.1038/sj/ph/1900752
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11429711&dopt=Abstract
http://dx.doi.org/10.1006/pmed.1996.0136
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9085385&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Carey et a

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Wieland LS, Falzon L, SciamannaCN, Trudeau KJ, Brodney S, Schwartz JE, et al . Interactive computer-based interventions
for weight loss or weight maintenance in overweight or obese people. Cochrane Database Syst Rev 2012;8:CD007675
[FREE Full text] [doi: 10.1002/14651858.CD007675.pub?2] [Medline: 22895964]
Bailey JV, Murray E, Rait G, Mercer CH, Morris RW, Peacock R, et al. Interactive computer-based interventions for sexual
health promotion. Cochrane Database Syst Rev 2010(9):CD006483. [doi: 10.1002/14651858.CD006483.pub2] [Medline:
20824850]
Foster C, Richards J, Thorogood M, Hillsdon M. Remote and web 2.0 interventionsfor promoting physical activity. Cochrane
Database Syst Rev 2013 Sep 30;9:CD010395. [doi: 10.1002/14651858.CD010395.pub2] [Medline: 24085594]
Civljak M, Stead LF, Hartmann-Boyce J, Sheikh A, Car J. Internet-based interventions for smoking cessation. Cochrane
Database Syst Rev 2013;7:CD007078. [doi: 10.1002/14651858.CD007078.pub4] [Medline: 23839868]
National Breast Cancer Centre, National Cancer Control Initiative. Clinical Practice Guidelines for the psychosocial care
of adults with cancer. Camperdown, NSW: National Breast Cancer Centre; 2003. URL : http://www.nhmrc.gov.au/

files nhmrc/file/publications/synopses/cp90.pdf [accessed 2015-05-12] [WebCite Cache ID 6Y TAuyglE]
JenkinsV, Fallowfield L, Saul J. Information needs of patients with cancer: resultsfrom alarge study in UK cancer centres.
Br J Cancer 2001 Jan 5;84(1):48-51 [FREE Full text] [doi: 10.1054/bjoc.2000.1573] [Medline: 11139312]
McPherson CJ, Higginson 1J, Hearn J. Effective methods of giving information in cancer: a systematic literature review of
randomized controlled trials. J Public Health Med 2001 Sep;23(3):227-234 [EREE Full text] [Medline: 11585196]
Grol R, Grimshaw J. From best evidence to best practice: effective implementation of changein patients' care. Lancet 2003
Oct 11;362(9391):1225-1230. [doi: 10.1016/S0140-6736(03)14546-1] [Medline: 14568747]
Panelli R, Gallagher L, Kearns R. Access to rural health services: research as community action and policy critique. Soc
Sci Med 2006 Mar;62(5):1103-1114. [doi: 10.1016/j.socscimed.2005.07.018] [Medline: 16185802]
Girgis A, Sanson-Fisher RW. Breaking bad news. 1: Current best advice for clinicians. Behav Med 1998;24(2):53-59. [doi:
10.1080/08964289809596381] [Medline: 9695896]
Ley P, Bradshaw PW, Eaves D, Walker CM. A method for increasing patients' recall of information presented by doctors.
Psychol Med 1973 May;3(2):217-220. [Medline: 4715854]
Fallowfield L, Jenkins V. Communicating sad, bad, and difficult newsin medicine. Lancet 2004 Jan 24;363(9405):312-319.
[doi: 10.1016/S0140-6736(03)15392-5] [Medline: 14751707]
National Health and Medical Research Council. General Guidelinesfor Medical Practitioners on Providing Information to
Patients. 2004. URL: http://www.nhmrc.gov.aw/_files nhmrc/publications/attachments/e57.pdf [accessed 2015-05-12]
[WebCite Cache |ID 6YTC06tmD]
The World Bank Group. Internet Users (per 100 people). 2014. URL: http://data.worldbank.org/indicator/I T.NET.USER.
P2 [accessed 2015-05-12] [WebCite Cache ID 6Y TCI9BvDV]
Bonevski B, Ireland M, Sanson-Fisher R, Campbell E. Do general practice patients find computer health risk surveys
acceptable? A comparison with pen-and-paper method. Health Promot J Aust 1997;7:100-106.
Shakeshaft AP, Bowman JA, Sanson-Fisher RW. Computers in community-based drug and alcohol clinical settings: are
they acceptable to respondents? Drug Alcohol Depend 1998 Apr 1;50(2):177-180. [Medline: 9649969]
Newell S, Girgis A, Sanson-Fisher R, Stewart J. Are Touchscreen Computer Surveys Acceptable to Medical Oncology
Patients? Journal of Psychosocial Oncology 1997 Oct 02;15(2):37-46. [doi: 10.1300/J077v15n02 03]
Noble NE, Paul CL, Carey ML, Sanson-Fisher RW, Blunden SV, Stewart JM, et a. A cross-sectional survey assessing the
acceptability and feasibility of self-report electronic data collection about health risks from patients attending an Aboriginal
Community Controlled Health Service. BMC Med Inform Decis Mak 2014;14:34 [EREE Full text] [doi:
10.1186/1472-6947-14-34] [Medline: 24739205]
Bryant J, Bonevski B, Paul C, Lecathelinais C. Assessing smoking status in disadvantaged populations: is computer
administered self report an accurate and acceptable measure? BMC Med Res Methodol 2011;11:153 [FREE Full text] [doi:
10.1186/1471-2288-11-153] [Medline: 22099396]
Olphert W, Damodaran L. Older peopleand digital disengagement: afourth digital divide? Gerontology 2013;59(6):564-570.
[doi: 10.1159/000353630] [Medline: 23969758]
Kruse RL, Koopman RJ, Wakefield BJ, Wakefield DS, Keplinger LE, Canfield SM, et al. Internet use by primary care
patients: where is the digital divide? Fam Med 2012 May;44(5):342-347 [EREE Full text] [Medline: 23027117]
Choi NG, Dinitto DM. Thedigital divide among low-income homebound older adults: Internet use patterns, eHealth literacy,
and attitudes toward computer/Internet use. JMed Internet Res 2013;15(5):€93 [FREE Full text] [doi: 10.2196/jmir.2645]
[Medline: 23639979]
LustriaMLA, Smith SA, Hinnant CC. Exploring digital divides: an examination of eHealth technology use in health
information seeking, communication and personal health information management in the USA. Health Informatics J 2011
Sep;17(3):224-243. [doi: 10.1177/1460458211414843] [Medline: 21937464]
Zach L, Dalrymple PW, Rogers ML, Williver-Farr H. Assessing internet access and use in a medically underserved
population: implications for providing enhanced health information services. Health Info Libr J 2012 Mar;29(1):61-71.
[doi: 10.1111/j.1471-1842.2011.00971.X] [Medline: 22335290]

http://www.jmir.org/2015/5/e126/ JMed Internet Res 2015 | vol. 17 | iss. 5| €126 | p. 9

(page number not for citation purposes)


http://europepmc.org/abstract/MED/22895964
http://dx.doi.org/10.1002/14651858.CD007675.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22895964&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD006483.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20824850&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD010395.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24085594&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD007078.pub4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23839868&dopt=Abstract
http://www.nhmrc.gov.au/_files_nhmrc/file/publications/synopses/cp90.pdf
http://www.nhmrc.gov.au/_files_nhmrc/file/publications/synopses/cp90.pdf
http://www.webcitation.org/

                                                6YTAuyq1E
http://dx.doi.org/10.1054/bjoc.2000.1573
http://dx.doi.org/10.1054/bjoc.2000.1573
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11139312&dopt=Abstract
http://jpubhealth.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=11585196
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11585196&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(03)14546-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14568747&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2005.07.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16185802&dopt=Abstract
http://dx.doi.org/10.1080/08964289809596381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9695896&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4715854&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(03)15392-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14751707&dopt=Abstract
http://www.nhmrc.gov.au/_files_nhmrc/publications/attachments/e57.pdf
http://www.webcitation.org/

                                                6YTC06tmD
http://data.worldbank.org/indicator/IT.NET.USER.P2
http://data.worldbank.org/indicator/IT.NET.USER.P2
http://www.webcitation.org/

                                                6YTC9BvDV
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9649969&dopt=Abstract
http://dx.doi.org/10.1300/J077v15n02_03
http://www.biomedcentral.com/1472-6947/14/34
http://dx.doi.org/10.1186/1472-6947-14-34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24739205&dopt=Abstract
http://www.biomedcentral.com/1471-2288/11/153
http://dx.doi.org/10.1186/1471-2288-11-153
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22099396&dopt=Abstract
http://dx.doi.org/10.1159/000353630
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23969758&dopt=Abstract
http://www.stfm.org/fmhub/fm2012/May/Robin342.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23027117&dopt=Abstract
http://www.jmir.org/2013/5/e93/
http://dx.doi.org/10.2196/jmir.2645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23639979&dopt=Abstract
http://dx.doi.org/10.1177/1460458211414843
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21937464&dopt=Abstract
http://dx.doi.org/10.1111/j.1471-1842.2011.00971.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22335290&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Carey et a

79.

80.

81.

82.
83.

Demiris G, Charness N, Krupinski E, Ben-Arieh D, Washington K, Wu J, et a. The role of human factorsin telehealth.
Telemed J E Health 2010 May;16(4):446-453. [doi: 10.1089/tmj.2009.0114] [Medline: 20420540]

Or CKL, Valdez RS, Casper GR, Carayon P, Burke LJ, Brennan PF, et al. Human factors and ergonomics in home care:
Current concerns and future considerations for health information technology. Work 2009;33(2):201-209 [ FREE Full text]
[doi: 10.3233/WOR-2009-0867] [Medline: 19713630]

McDonald CJ, Hammond WE. Standard formats for electronic transfer of clinical data. Ann Intern Med 1989 Mar
1;110(5):333-335. [Medline: 2916806]

Heslth Level Seven International. URL : http://www.hl7.org/ [accessed 2015-05-14] [WebCite Cache ID 6Y VKREQxX]
Medical Objects. 2014. Secure Messaging URL : http://www.medical -obj ects.com.au/sol utions/secure-messaging/ [accessed
2015-05-14] [WebCite Cache ID 6YVKY yzXw]

Brindle B, Beswick A, Fahey T, Ebrahim S. Accuracy and impact of risk assessment in the primary prevention of
cardiovascular disease: a systematic review. Heart 2006 Dec;92(12):1752-1759 [FREE Full text] [doi:
10.1136/hrt.2006.087932] [Medline: 16621883]

Abbreviations

GP: genera practitioners
SMS: short message service

Edited by G Eysenbach; submitted 01.09.14; peer-reviewed by K McElwaine; comments to author 04.02.15; revised version received
11.03.15; accepted 16.03.15; published 22.05.15

Please cite as:

Carey M, Noble N, Mansfield E, Waller A, Henskens F, Sanson-Fisher R

The Role of eHealth in Optimizing Preventive Care in the Primary Care Setting
J Med Internet Res 2015;17(5):€126

URL: http://www.jmir.org/2015/5/€126/

doi: 10.2196/jmir.3817
PMID: 26001983

©Mariko Carey, Natasha Naoble, Elise Mansfield, Amy Waller, Frans Henskens, Rob Sanson-Fisher. Originally published in the
Journal of Medical Internet Research (http://www.jmir.org), 22.05.2015. Thisis an open-access article distributed under theterms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet
Research, is properly cited. The complete bibliographic information, a link to the original publication on http://www.jmir.org/,
aswell asthis copyright and license information must be included.

http://www.jmir.org/2015/5/€126/ JMed Internet Res 2015 | vol. 17 | iss. 5 | €126 | p. 10

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1089/tmj.2009.0114
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20420540&dopt=Abstract
http://europepmc.org/abstract/MED/19713630
http://dx.doi.org/10.3233/WOR-2009-0867
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19713630&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2916806&dopt=Abstract
http://www.hl7.org/
http://www.webcitation.org/

                                                6YVkREqxx
http://www.medical-objects.com.au/solutions/secure-messaging/
http://www.webcitation.org/

                                                6YVkYyzXw
http://europepmc.org/abstract/MED/16621883
http://dx.doi.org/10.1136/hrt.2006.087932
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16621883&dopt=Abstract
http://www.jmir.org/2015/5/e126/
http://dx.doi.org/10.2196/jmir.3817
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26001983&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

