Wiljer et al. BMC Medical Informatics and Decision Making 2010, 10:46
http://www.biomedcentral.com/1472-6947/10/46

BMC
Medical Informatics & Decision Making

RESEARCH ARTICLE Open Access

The anxious wait: assessing the impact of patient
accessible EHRs for breast cancer patients

David Wiljer"?™", Kevin J Leonard®*" Sara Urowitz>*", Emma Apatu®’, Christine Massey?', Naa Kwarley Quartey*,

Pamela Catton'?"

Abstract

cancer patients.

in self-efficacy scores.

Background: Personal health records (PHRs) provide patients with access to personal health information (PHI) and
targeted education. The use of PHRs has the potential to improve a wide range of outcomes, including
empowering patients to be more active participants in their care. There are a number of widespread barriers to
adoption, including privacy and security considerations. In addition, there are clinical concerns that patients could
become anxious or distressed when accessing complex medical information. This study assesses the
implementation of a PHR, and its impact on anxiety levels and perceptions of self-efficacy in a sample of breast

Methods: A quasi-experimental pre-test/post-test design was used to collect data from participants to evaluate the
use of the PHR. Study participants completed background and pre-assessment questionnaires and were then
registered into the portal. By entering an activation key, participants were then able to review their lab results and
diagnostic imaging reports. After six weeks, participants completed post-assessment questionnaires and usability
heuristics. All data were collected using an online survey tool. Data were cleaned and analyzed using SAS v9.1.

Results: A total of 311 breast cancer patients completed demographic and pre-assessment questionnaires, 250
registered to use the online intervention, and 125 participants completed all required study elements. Matching
the pre- and post-anxiety scores demonstrated a decrease in mean anxiety scores (-2.2, p = 0.03); the
chemotherapy sub-group had a statistically insignificant mean increase (1.8, p = .14). There was no mean change

Conclusions: Participants generally found the portal easy to use; however, the perceived value of improved
participation was not detected in the self-efficacy scores. Having access to personal health information did not
increase anxiety levels. While these results suggest that the use of this PHR may be of benefit for informing
patients, further research is required to investigate the impact on the patients experiences, their participation in
their care, their relationships with the health care team, and their health outcomes.

Background

The development of personal health records (PHRs) has
wide ranging implications for personal health. Perhaps
the greatest opportunity for impact is with patients
facing a chronic or life threatening illness. These indivi-
duals require information to manage their own health
and health care [1-3]. Studies have shown that patients
have expressed an interest in having access to their
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PHRs [4]. PHRs can generally be defined as Internet-
accessible applications that allow patients or guardians
to create, review, annotate or maintain a record of any
aspect of their health condition, including medication,
allergies, vaccinations and visit history [5,6]. Depending
on their design and implementation, PHRs may capture
both objective and subjective health information.
Research done by Tang et al., 2006 [2], showed that the
information captured in PHRs has the potential to
transform the patient-physician relationship. By provid-
ing patients with accurate information about the status
of their current health, PHRs can facilitate effective
communication with members of their health care team,
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and may help patients to become active members in the
management of their illness [2].

PHRs have the potential to provide health information
that is not only more tailored to individuals, but also
more credible than general information on the Internet
[2]. Patients with chronic illnesses will be able to keep
track of their diseases and their associated symptoms
and treatments. PHRs provide an ongoing connection
between patients and physicians [7-10]. PHRs may also
result in lower chronic disease management costs; lower
medication costs and lower wellness program costs,
although these areas need to be evaluated further
[11-13]. Previous studies have shown that PHRs are
convenient [14,15], and that they have the potential to
improve patient adherence to their care plans [5], and
increase patient empowerment by encouraging patients
to participate in the management of their health [9,16].

There are many barriers to widespread adoption of
PHRs. Many of these barriers are associated with an
institution’s readiness for the adoption of PHRs. Four
key areas have been identified that must be addressed to
improve institutional readiness: 1) access to the health
record, 2) privacy and security, 3) provision of necessary
education to use the PHR effectively, and 4) organiza-
tional change [17]. The feasibility of addressing issues
related to providing patient access and privacy and
security has been already demonstrated [18]. The area
of education is still not well understood. Further, within
the area of organizational change, the impact of having
access to a PHR on the patient experience has not been
investigated, especially with respect to psychosocial
issues such as anxiety, distress and clinician workflow.

Anxiety arising from dealing with health issues is
often a part of the patient experience. This is especially
true for cancer patients who may experience anxiety as
a result of their diagnosis and the treatment of their dis-
ease [19]. Stressors can include receiving chemotherapy,
watching other patients receive treatments, waiting to
see their health care provider, and waiting for results
[20]. The anxiety associated with waiting for results is
particularly concerning, given that cancer patients typi-
cally undergo a range of tests and procedures through-
out their cancer trajectory, and spend a considerable
amount of time waiting to receive results [21]. PHRs
present an opportunity to address this type of anxiety by
enabling patients to access their test results as they
become available, without having to wait for a clinic
visit. Although this can reduce the anxiety associated
with waiting, there is the potential of anxiety or distress
that might result from accessing troubling results out-
side of a standard medical consultation. When accessing
sensitive information online, patients do not necessarily
have immediate access to their health care team, com-
plex results can be misinterpreted or misunderstood and
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patients may not have timely access to the appropriate
resources and support [21].

In an effort to provide timely access to personal health
information (PHI) and engage patients as partners in
their own care, the Breast Cancer Survivorship Program
(BCSP) at Princess Margaret Hospital and the Shared
Information Management Services (SIMS) at University
Health Network, in Ontario, Canada, developed a PHR
called InfoWell. InfoWell offers patients real-time access
to elements of their institutional health record, such as
laboratory results, diagnostic imaging, and pathology
reports. It also provides educational resources and tools
to assist in the management of care, such as appoint-
ment schedules and medication lists [22,23].

Initially developed and piloted for patients with
chronic kidney disease, diabetes or breast cancer, Info-
Well is currently being used to investigate issues related
to the adoption of PHRs. There are two objectives of
the present analysis; 1) to determine the feasibility of
using the InfoWell platform and 2) to explore how
access to a secure patient portal impacts on two clinical
outcomes, anxiety levels and self-perceptions of self-
efficacy.

Methods

Design

A quasi-experimental pre/post test design was used to
evaluate usability and measure changes in levels of anxi-
ety and self-efficacy. This study was approved by the
University Health Network (UHN), Research Ethics
Board and written informed consent was obtained.

Procedure

Convenience sampling was used to recruit 250 breast
cancer patients from the BCSP to use InfoWell. These
patients have diverse and often complex needs that span
from the time of diagnosis, and persist through treatment
and often for many years later. Late effects of breast can-
cer can include, but are not limited to, psychosocial dis-
tress, upper body lymphedema, infertility, hot flashes
caused by estrogen deprivation, fatigue, cardiovascular
disease, and cognitive impairment [24]. Eligible partici-
pants were breast cancer patients at any stage. Partici-
pants had to have access to a computer, be able to
complete all instruments in English, and have no cogni-
tive impairments. Clinical staff and research assistants
approached potential participants during regular appoint-
ments and provided them with a brief introduction to the
portal and the study. After written consent was obtained,
the participants completed self-administered question-
naires (background, demographics and a set of pre-
assessment measures). Participants were then registered
to use InfoWell for a six week period. At the end of the
intervention period, a link to an online post-assessment
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survey and usability heuristic was sent to participants;
two follow-up reminders were sent at one-week intervals.

Online Intervention

InfoWell is a secure, PHR that enables users to access
elements of their personal health information [22].
Users can access lab results, including complete blood
count (CBC), chemistry results and liver function tests.
They can also view diagnostic reports including CT,
MRI, ultrasound and pathology. All of the results are
linked directly to the electronic medical record and
available to the patient when they are entered into the
system. Personal health information in InfoWell is both
generated by the patient and from the institutional elec-
tronic health record accessed through InfoWell. Within
InfoWell, users can organize and record information
about their health care and view their appointment
schedules. InfoWell also supports a patient profile, med-
ication lists and treatment history section.

In addition, InfoWell provides information that spans
three content domains: general health, experiential and
personal health. General Health information focuses on
disease specific information, different treatment types,
members of the health care team, and links to additional
resources such as emergency information and printed
materials. Experiential information includes access to a
virtual librarian, as well as support groups that are avail-
able in face-to-face and online formats.

InfoWell is designed to be a secure environment. In
order to view lab results and diagnostic reports, the
patients must enter a password and their medical record
number (MRN) along with a unique 16-character activa-
tion key. Patients are able to access results and reports
as far back as 6 months prior to their account registra-
tion date. All results and reports remain accessible for a
6 month period. Laboratory results could take up to 3
days to be posted; imaging reports up to 3 weeks.
Finally, participants were provided with access to techni-
cal, clinical, educational and psychosocial support
through a telephone or email-based call centre, the
research triage centre (RTC) [23]. The role of the RTC
was to determine the type of support required, and
direct the participant to the appropriate resources. Any
technical issues were handled directly by the RTC,
whereas other support needs were addressed by clini-
cians (typically a social worker) [23].

Study Instruments

The demographic questionnaire captured age, education,
first language spoken, computer and Internet usage, and
perceptions of online access to information. The pre-
assessment questionnaire investigated issues related to
current treatment and access to health related informa-
tion, including current treatment received, wait times
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for test and imaging results, usefulness of online access
to information, and levels of self-management, in addi-
tion to standardized and validated measures for anxiety
and self-efficacy. The final post-assessment question-
naire investigated access to test and imaging reports
online, perceptions of online access to information and
levels of self-management, their satisfaction and experi-
ence with the intervention, as well as repeated measures
for anxiety and self-efficacy.

Both the anxiety and self-efficacy measures are vali-
dated instruments. The State-Trait Anxiety Inventory
(STAI) is a self-report anxiety measure. This study
focused only on the state measure of anxiety. Use of the
STALI allowed us to focus on state anxiety, which would
presumably be impacted if access to the PHR resulted in
increased situational related anxiety. The state-anxiety is
a measure of 20 individual questions, which are all
scored between 1 and 4. The anxiety score is the
weighted sum of the scores to the 20 individual ques-
tions and is calculated only if at least 18 questions are
answered. The maximum possible score is 80 and the
minimum possible score is 20. Internal consistency is
high (r > .90) [25]. The STAI is widely used and norms
are reported for normal adults, with a mean score of
35.20 for working adult females with a standard devia-
tion of 10.61 and an alpha coefficient of .93 [26].

The Stanford Self-Efficacy for Managing Chronic
Disease is a 6-Item Scale based on a larger self-efficacy
scale first developed for the Chronic Disease Self-Man-
agement study of multiple chronic illnesses [27]. The
scale covers several domains that are common across
many chronic diseases, including symptom control, role
functioning, emotional functioning and communication
with physicians. Each item is measured on a 10-point
Likert scale ranging from not at all confident (1) to
totally confident (10). When previously tested on 605
subjects with chronic disease the mean score was 5.17
SD 2.22 with an internal consistency reliability of .91.

The usability heuristic employed was a modified Per-
ceived Health Web Site Usability Questionnaire
(PHWSUQ). This 16-item instrument has been tested in
previous studies and explores the users’ experience with
online applications, including questions about how easy
it is to use, whether technical problems were encoun-
tered, whether the information was useful, etc. Out of
all the usability questionnaires available in the literature,
none were more suitable to assess older adult online
users’ perceived usability of health Web sites than the
PHWSUQ [28].

Data Analysis

All analyses were performed using SAS v9.1 (SAS
Institute Inc., Cary, NC, USA). Responses to the ques-
tionnaires were collected using the online survey
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software, QuestionPro.com [29]. All reported p-values
are 2-sided and the statistical significant level was set
at 0.05 for all tests. Patient summaries, frequencies and
proportions were tabulated using proc freq. Means,
skewness and other descriptives were calculated using
proc means.

The cases with missing values were not included in
the calculation of the p-values. The representativeness
of the respondents who completed both the pre- and
post-test to the full population of respondents was mea-
sured using a number of variables from the background
and demographic questionnaire. For binary variables (e.
g., sex, language) Fisher’s exact test was used; for
ordered categorical variables, the row mean scores test
was used. For education, the ‘other’ category was treated
as missing.

Self-efficacy and anxiety scores from patients who
were matched between pre- and post-assessments and
who had completed enough of the individual scale or
index items to allow for calculation of both the pre- and
post-scores were used to perform tests of association
between scores and timing of scores (pre- versus post-
assessment) and other variables. Proc univariate was
used to perform signed rank tests for changes in the
mean anxiety and self-efficacy scores between the pre-
and post-assessments.

Evidence was sought to determine if some of the
background variables were related to the amount of
change in anxiety from the pre to the post measures.
Univariate tests were conducted to determine if the post
anxiety scores were related to background variables
while controlling for pre-anxiety in a linear regression
model. This method was used as it is generally a more
powerful method for testing whether the change is
related to other variables [30]. All potential predictors
were dichotomized: English is first language (yes versus
no), age (<= 60 versus >= 61), education (completed
high school or less versus some college or more), hours
per week on the Internet (<= 10 versus >10), opinion of
the reliability of Internet health information (somewhat
reliable or less versus mostly or very reliable) and
importance of privacy in influencing the choice of
whether or not to access health information online
(important or very important versus somewhat or less
important).

Multivariate analysis was conducted to determine if
there was evidence suggesting that post-anxiety scores
were related to background variables when controlling
for pre-anxiety. The outcome was the post-anxiety score
and the model was run in a stepwise fashion, with the
pre-anxiety score remaining in the models, removing
one predictor variable at a time starting with the vari-
able with the highest p-value.
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Responses to open-ended questions included as part
of the questionnaires were collated and coded
thematically.

Results

In order to reach the target accrual of 250 participants
registered on InfoWell, 320 breast cancer patients were
recruited for this study. Three hundred and eleven of the
320 participants who provided initial consent (Figure 1),
completed demographic and pre-assessment question-
naires. One hundred twenty-five participants (125) com-
pleted all required elements of the study.

Of the participants who completed all required data
elements, 114 pre- and post-assessment responses were
matched. When the 114 were compared to the remain-
ing 197 patients who completed the background ques-
tionnaire, the matched patients access the Internet more
often than the remaining patients (p = 0.010), have been
using the Internet longer (p = 0.032) and tend to have
shorter waiting times for imaging results from PMH
(p = 0.020). In addition, matched patients were more
likely to have had surgery (p = 0.002) and to be using
biological treatments (p = 0.008). There is not strong
evidence that the two groups differ on any of the other
variables tested, including age, education and English as
a second language status.

Background Questionnaire

Almost all participants (99.7%, 303/304) in this study
were female, 75.9% (236/311) were less than 60 years of
age, and were well educated (Table 1). Many, 77.8%
(242/311), reported English as their first language and
93.8% (289/308) were ‘very comfortable’ receiving health
information in English. 84.6% (263/311) of participants
‘often’ or ‘always’ access the Internet; 76% (235/308)
have used the Internet for more than 5 years and 39.1%
(120/307) used the Internet for more than 10 hours per
week. Only 46.4% (140/302) perceived health informa-
tion on the Internet to be ‘mostly’ or ‘very’ reliable.

Pre-Intervention Assessment

64.4% of participants (188/292) reported that they were
currently on active treatment; these patients were cur-
rently receiving some form of treatment from the hospi-
tal for their cancer (e.g., surgery, radiation, chemotherapy
etc.) (Table 2). 59.6% of participants (168/282) reported
typically waiting less than 10 days to receive the results
of lab tests and 60.1% (166/276) for imaging results/
reports. 76.9% (240/312) reported that they receive test
results from their doctor at their next visit, 18.6% (58/
312) reported ‘over the phone through their doctor’s
secretary’ and 12.2% (38/312) reported ‘over the phone
through their nurse’.
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320 Consented

-

*withdrew from study

316 Participants

248 Registered* 68 Non-Registered**

**2 participants did not fall into 1 of 5 groupings

125% %%

¥*%2 participants completed post questionnaire bur are

non-registered; 1 participant cannot be identified

(1) Registered, completed background, pre assessment, post assess-
ment questionnaires

(2) Registered, completed background, pre-assessment question-
naires

(3) Non-registered, completed background, pre-assessment ques-
tionnaires

(4) Complated all study requirements

(5) Answered enough of STAI to calculate pre and post

+2 registered participants withdrew from study

Figure 1 Study Flow

Table 1 Participant Demographics Almost all respondents, 98.0% (300/306), reported that
N (%) having access to their personal electronic health record
Gender (0 = 304) Fermale 303 (99.7%) would help th?m manage theif care. 99.7% (310/311)
Male 1 (03%) stated that online access to their laboratory test results
Age (=31 20 voars 236 (5.9%) would be helpful and 95.2% (296/311) indicated online
gein= y o back-up support should be available. 99.4% (310/312)
>60 years 75 (24.1%) . L. .
Fducaton (=310 e ———— T 090 thought that online access to their imaging test reports
uea B _ y i would be helpful and 96.1% (298/310) indicated online
High School 35 (11.3%) back hould b ilabl
College/Universit: 177 (57.1%) ack-up support shou ¢ avatiab.
ofeg g y 'O The mean anxiety score was 39.2, the median was
PostGraduate 83 (268%) 38.0, (standard deviation = 11.5) and skewness of 0.55
Other 12 (3.9%)

(n = 298). The mean self-efficacy score was 7.2, the
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Table 2 Active Treatment

N (%)
Are you currently on active  Yes 188 (64.4%)
treatment? (n = 292)
No 104 (35.6%)

Type of Treatment Surgery (n = 278) 32 (11.5%)
Radiation Therapy (n = 278) 22 (7.9%)
Chemotherapy (n = 275) 53 (19.1%)
Biological (n = 278) 49 (17.6%)
34 (

Other (n = 278) 12.2%)

median was 7.5, (standard deviation = 1.9) and skewness
of -0.9 (n = 304).

Post-Intervention Assessment

64.8% (83/128) of participants indicated that they had
viewed their lab test results online and 66.7% (86/129)
had viewed their imaging test reports. 95.0% (114/120)
indicated that learning to use InfoWell was easy, 95.8%
(115/120) indicated that InfoWell would help them
improve their knowledge about their health and 95.8%
(114/119) indicated that they would recommend Info-
Well to other cancer survivors.

Almost all, 97.6%, of the respondents (124/127) per-
ceived that having access to their personal electronic
health record would help them manage their care better.
98.4% of respondents (127/129) reported that online
access to their laboratory test results would be helpful;
94.5% (121/128) indicated online back-up support
should be available. 98.4% (125/127) stated that online
access to their imaging test reports would be helpful
and 96% (120/125) indicated online back-up support
should be available.

The mean anxiety score was 37.6, the median was
38.0, (standard deviation = 10.1) and skewness of 0.60
(n = 123). The mean self-efficacy score was 7.2 with
median of 7.4, (standard deviation = 1.6) and skewness
of -1.0 (n = 124).

Through open-ended feedback opportunities in the
post-assessment questionnaire, participants reported
having difficulty using some of the InfoWell applications
such as entering information about their medications,
accessing information about their care team, searching
through the library applications and entering informa-
tion about their treatment. Some users had difficulty
logging into the site and found that navigating through

Table 3 Changes in Anxiety and Self-Efficacy
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InfoWell was not always intuitive. Some participants
reported being disappointed that many of their lab
results were not available through the portal and would
like retroactive results to be posted, as well as having an
online dictionary to define unfamiliar medical terms. At
the same time, several respondents stated that receiving
information about their test and imaging reports was
helpful in the understanding of their disease and also
prepared them for the visit with their physicians.

Testing for Changes from Pre-Assessment to Post-
Assessment

114 participants completed all of the study requirements
and could have their responses to the background, pre
and post questionnaires matched. 106 of those 114 par-
ticipants answered enough of the anxiety questions that
both their pre- and post-anxiety scores could be
calculated.

For participants with matched pre- and post-assess-
ments, the mean pre-assessment anxiety score was 40.1
and post-assessment score was 37.9, with a mean change
of -2.2. Participants were less anxious when filling out
their post-assessment questionnaires (n = 106, signed
rank statistic = -633.5, p = .03) (Table 3). For che-
motherapy patients with matched pre-/post-anxiety
scores, the mean pre-assessment anxiety score was 36.2
and post- was 38.0, with a mean change of 1.8. This
result was not statistically significant (n = 19, signed
rank statistic = 34, p = .14) (Table 3). Amongst partici-
pants whose pre- and post-assessments for self-efficacy
were matched, the mean of both the pre- and post-
assessments was 7.1; there was no mean change in self-
efficacy scores. According to the signed rank test, there
was not enough evidence to suggest a difference in the
mean levels of self-efficacy between the pre- and post-
assessments (n = 110, signed rank statistic = -109,
p = .73) (Table 3).

When controlling for the pre-anxiety score in a linear
regression model, there was some evidence to suggest
that considering privacy to be important or very impor-
tant is associated with post-anxiety scores that were
lower on average by 5.3, although the result was not
quite significant at 0.05. There was not sufficient evi-
dence to suggest that any other background variable was
related to post-anxiety scores when controlling for pre-
anxiety (Table 4). Results of a multivariate linear regres-
sion suggests that there was no evidence that any of the

Patients Variable Mean Pre Score Mean Post Score Mean Change Signed Rank Stat. p n
All matched pts Anxiety 40.1 379 -2.2 -633.5 0.03 106
Matched chemo pts Anxiety 36.2 380 1.8 340 0.14 19
All matched pts Self-Efficacy 7.1 7.1 0.0 -109 0.73 110




Wiljer et al. BMC Medical Informatics and Decision Making 2010, 10:46
http://www.biomedcentral.com/1472-6947/10/46

Page 7 of 10

Table 4 Univariate Linear Regression Model Predicting for Correlation between select Demographics and Change in

Anxiety

Variable Adjusted Parameter Estimate Standard Error t Value Pr> |t
English is first language 0.179%4 2.26765 0.08 0.9369
Age -236136 220290 -1.07 0.2863
Education 1.51698 3.24230 047 0.6409
Internet Hours 0.20967 1.84882 0.1 0.9099
Reliability of Info -0.72866 1.80734 -040 06877
Importance of Privacy -5.28321 2.80586 -1.88 0.0625

background variables were related to the post-test anxi-
ety scores when controlling for pre-test anxiety scores
(Table 5).

Discussion

This study suggests that providing patients with access
to their personal health information through a PHR may
have a positive impact on their experience. Other stu-
dies have demonstrated that providing patients with
access to personal health information online is feasible
[10,14,15,31]. Studies have also suggested that providing
patients with access to this information online has the
potential to reduce the time that patients wait for
results, to empower patients to better manage their care,
to improve decision making and to improve communi-
cation between health care providers and patients
[2,32-34]. At the same time, concerns have been raised
about the potential harm that this access could have on
patients and their families. The concerns range from
patients accessing information without understanding
the clinical significance of the results, to misunderstand-
ing the information, and receiving bad news without the
appropriate clinical or educational support, causing
anxiety and undue distress for patients and providers
alike [17,21,23].

The results from this study suggest that providing
access to personal health information may not impact
negatively on patient anxiety. Although not all partici-
pants completed both the pre- and post-questionnaires,
data gathered from the pre-questionnaires are useful in
providing insight into the first objective of determining
the feasibility of using this type of online portal. The

participants who completed both sets of study instru-
ments tended to use the Internet more and have been
using it longer. Our findings support the idea that com-
puter literacy is a common enabler for use of PHR. It is
therefore possible that a lack of familiarity with the
Internet resulted in some participants not using Info-
Well. It is not, however, possible, with the data collected
to correlate InfoWell usage with the completion of
study measures. Those who completed all study mea-
sures also had surgery and were using biologic therapies
which may have provided them with additional reason
to access InfoWell and complete the post-intervention
measures.

Our participants want access to reliable health infor-
mation provided by their hospital. With respect to their
PHI, the majority of study participants strongly pre-
ferred the option of accessing health information from a
hospital-based system, in comparison to community,
industry or government options. In addition, privacy,
security, convenience and timeliness were all perceived
to be important factors influencing a participant’s likeli-
hood of using InfoWell; this finding is not surprising
given that other studies have cited the importance of
privacy, security and convenience [15,32].

Participants found InfoWell easy to use and helpful;
65% of participants reported viewing lab results and 68%
reported viewing diagnostic imaging reports. At first
glance, this number may appear lower than expected,
especially since 98% of participants (pre- and post-inter-
vention) reported that having access to their results
would help them better manage their care. However, the
relatively lower usage rate is most likely attributable to

Table 5 Multivariate Linear Regression Model Predicting for Correlations between Background Demographics and

Change in Anxiety

Step Variable Removed Partial R-Square Model R-Square C(p) F Value Pr>F
1 Education 0.0002 0.2586 6.0299 0.03 0.8632
2 Internet Hours 0.0002 0.2584 4.0595 0.03 0.8629
3 Reliability of Info 0.0005 0.2579 21210 0.06 0.8029
4 English is first language 0.0012 0.2567 0.2715 0.16 0.6945
5 Age 0.0123 0.2444 -0.1522 1.64 0.2036
6 Importance of Privacy 0.0254 0.2191 1.0980 336 0.0699
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the fact that 35% of participants were not on active
treatment and only 19% of those on treatment were
receiving chemotherapy during the time when they were
first recruited onto InfoWell. Therefore, many partici-
pants may have had limited lab results and imaging
reports to view during the study period, since these are
more prevalently used during periods of active
treatment.

Providing patients access to their results requires
information and support [23]. Participants did not
change their opinion through the course of the interven-
tion about the importance of educational resources; 65%
of both pre- and post-surveys reported a perceived value
in having resources for test results and 62% for diagnos-
tic imaging reports. For both lab test results and ima-
ging reports, the majority of participants in the pre- and
post-assessments reported that online back-up support
should be available for those accessing the results and/
or reports [23].

As expected in a cancer population, anxiety levels for
both the pre- and post-tests were above the average
range for a normal population [35]. For the general
population of women, we would expect a value of 35.20
[25]. Of those whose pre- and post-assessments were
matched, the mean pre-score was 39.1 and the post-
was 37.9, a statistically significant mean decrease of 2.2.
Although there was a 1.8 increase in anxiety levels for
chemotherapy patients, it was statistically insignificant.
There was a great deal of concern among some clinical
staff that there would be an increase in anxiety because
of the release of results. This may be related to the fear
of patients receiving bad news when viewing imaging or
testing results, or a preference for providing these
results in person, during a consultation with a physician.
This outcome was not detected in this study. We cannot
directly correlate changes in anxiety scores to this inter-
vention, since it has been demonstrated that a wide
range of factors impact on anxiety scores for cancer
patients [36] and distress decreases for breast cancer
patients over time [37]. Previous studies investigating
anxiety related to the wait for PSA results in prostate
cancer patients concluded that rapid results did not alle-
viate the anxiety related to receiving results, but patients
did prefer it [38]. However, the findings from this study
do suggest further investigation is required to better
understand the impact of the intervention on breast
cancer patients.

We sought to determine if access to InfoWell could
increase patient self-efficacy and patient participation in
their care. No change in self-efficacy was detected. This
lack of results could pertain to the instrument used. In
addition, it could suggest that the information on Info-
Well was not sufficient to give participants a sense of
confidence in managing their care. Although some
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information was tailored based on the results, it may
not have been sufficient; the tailored content was lim-
ited to the test results and was not provided for the
diagnostic imaging reports.

Participants who did not perceive information on the
Internet to be reliable were less likely to have improved
self-efficacy scores after using InfoWell, whereas those
participants who perceive online information to be reli-
able where more likely to have improved self-efficacy
scores after using the portal. In the background ques-
tionnaire, 86% of participants ‘agreed’ or ‘strongly
agreed’ that having reliable information approved from
the hospital would make them feel more able to make
decisions about their treatment and disease. This sug-
gests that the source of the information may not neces-
sarily be the primary or only factor impacting on the
sense of confidence that an individual has in the content
they receive or in their ability to act on that informa-
tion. There are many factors that impact on the percep-
tion of health information. Studies have shown that
many patients still prefer to obtain information from
physicians [39-41] but that they may go to the Internet
first [39]. Education, socio-economic status, and cultural
background may all impact on the way information on
the Internet is accessed perceived and used [42-44].
Information on the Internet is of varying quality [45]
and readability [46]. All of these factors may impact on
the relationship between the perception of information
and self-efficacy. Additional research is required to
understand more completely the relationship between
the reliability of information and a patient’s sense of
self-efficacy.

Limitations

The study had several limitations associated with the
implementation of a new technology. There were sev-
eral technical difficulties in the beginning of the study
related to passwords, activation keys and temporary
Internet pages. In terms of overall usage, only 78% of
the participants who provided initial consent actually
registered into the portal; this may be in part due to
technical issues, despite the fact that technical support
was provided [23]. This may also suggest that patients
previously received the information from their health
care providers, and as such, did not have a need to go
online to retrieve the results and associated informa-
tion for themselves. There were limitations on what
results were available and how far back results were
reported. The educational content available was not
comprehensive, as this was a pilot test rather than a
full implementation and certain features such as
appointment schedules became available part way
through the study period, which may have skewed the
results.
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Furthermore, almost half of the registered participants
did not complete all of their instruments and therefore
became ineligible for the matched comparisons. For this
reason, it was not possible to draw adequate conclusions
about sub-groups in the study such as those on active
chemotherapy. In addition, participants of the study
were at different points in the continuum of care. While
64% were on active treatment, many participants were
several years post-treatment. Skewed samples may have
been due to the fact that participants in this study were
highly educated, and also appear, from their experience
with the Internet, to be technology adopters and there-
fore not representative of our patient population as a
whole. Another limitation was that there was a differ-
ence in assessment collection, the post-assessment sur-
veys were only sent online. Thus there was a lack of
follow-through among those who did not use the site
after registration. Finally, the results of the study are
limited to patients who used InfoWell with no compari-
son to a control group. As such, it is difficult to deter-
mine whether impacts on patient satisfaction or self-
efficacy are due to the global effect of the information
system, or the PHR. Given that the study design was
hypothesis generating, no firm conclusions about anxiety
and self-efficacy can be made without randomized con-
trol trials being conducted.

Conclusions

Participants responded well to the PHR and they gener-
ally found it easy to use. The implementation was feasi-
ble and the majority of participants adopted the
technology.

Participants did access their test results and imaging
reports online and the perceived value of this informa-
tion was high. However, despite the perceived value of
improved understanding and decision making through
access to PHI, access itself did not result in improved
self-efficacy scores. Having access to personal health
information did not increase anxiety levels. Previous stu-
dies have not directly measured the impact of access to
PHI on participant anxiety levels. Further research is
required to investigate how to optimize the delivery of
personal health information to patients with different
types of cancer, as well as assessing the impact on the
patients’ experiences, their participation in their care,
their relationships with their health care team, and,
potentially, their health outcomes.

Abbreviations

CIHR: Canadian Initiatives for Health Research; EHR: Electronic Health Record;
MRN: Medical Record Number; PHI: Personal Health Information; PHR:
Personal Health Record; PHWSUQ: Perceived Health Web Site Usability
Questionnaire; RTC: Research Triage Centre; SIMS: Shared Information
Management Systems; STAI: State Trait Anxiety Inventory; UHN: University
Health Network.

Page 9 of 10

Acknowledgements

This research study was funded in part through the Canadian Institutes for
Health Research (CIHR) Health Informatics PhD Strategic Training Program
(CHPSTP 53884) and through the Weekend to End Breast Cancer Breast
Cancer Survivorship Program at Princess Margaret Hospital. We would also
like to acknowledge the commitment and dedication of the project teams
from the UHN and the SIMS Partnership that contributed to the
development of InfoWell, including the IDEAS and the Corporate Intranet
teams from the SIMS Partnership and the Patient Education and Informatics
Programs and the Breast Cancer Survivorship Program. In addition, we
would like to thank all the patients who contributed their time and energy
to helping us develop and evaluate this platform.

Author details

'Department of Radiation Oncology, University of Toronto, Toronto, ON,
Canada. “Princess Margaret Hospital/University Health Network, Toronto, ON,
Canada. *Department of Health Policy, Management and Evaluation,
University of Toronto, Toronto, ON, Canada. “Centre for Global eHealth
Innovation, University Health Network, Toronto, ON, Canada. *Department of
Psychiatry, University of Toronto, Toronto, ON, Canada. %Rollins School of
Public Health, Emory University, Atlanta, GA, USA.

Authors’ contributions

DW participated in all aspects of the study and is the lead author on the
final manuscript. KL participated in the design of the study and the analysis
of the results and contributed to the final manuscript. SU participated in all
aspects of the study and contributed to the final manuscript. EA was
responsible for data management and contributed to the final manuscript.
CM contributed to the data analysis of the final manuscript. NQ was
responsible for data management and contributed to the final manuscript.
PC participated in the design of the study and contributed to the final
manuscript. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 13 August 2009 Accepted: 1 September 2010
Published: 1 September 2010

References

1. Leonard KJ, Wiljer D: Patients Are Destined to Manage Their Care.
Healthcare Quarterly 2007, 10:76-78.

2. Tang PC, Ash JS, Bates DW, Overhage JM, Sands DZ: Personal health
records: definitions, benefits, and strategies for overcoming barriers to
adoption. J Am Med Inform Assoc 2006, 13:121-126.

3. Leonard KJ, Casselman M, Wiljer D: Who will demand access to their
personal health record? A focus on the users of health services and
what they want. Healthc Q 2008, 11:92-96.

4. Addressing Critical Public Needs in the Information Age. [http//www.
markle.org/downloadable_assets/marklereport2004.pdf], Accessed March 19,
2009. (Archived by WebCite® at http://www.webcitation.org/5fOPCq50t).

5. Ross SE, Moore LA, Earnest MA, Wittevrongel L, Lin CT: Providing a web-
based online medical record with electronic communication capabilities
to patients with congestive heart failure: randomized trial. J Med Internet
Res 2004, 6:212.

6. Sittig DF: Personal health records on the internet: a snapshot of the
pioneers at the end of the 20th Century. Int J Med Inform 2002, 65:1-6.

7. Cimino JJ, Patel VL, Kushniruk AW: What do patients do with access to
their medical records? Medinfo 2001, 10:1440-1444.

8. Cimino JJ, Patel VL, Kushniruk AW: The patient clinical information system
(PatCIS): technical solutions for and experience with giving patients
access to their electronic medical records. International Journal of Medical
Informatics 2002, 68:113-127.

9. Honeyman A, Cox B, Fisher B: Potential impacts of patient access to their
electronic care records. Informatics in Primary Care 2005, 13:55-60.

10.  Pyper C, Amery J, Watson M, Crook C: Patients’ experiences when
accessing their on-line electronic patient records in primary care. British
Journal of General Practice 2004, 54:38-43.

11. The Value of Personal Health Records. [http://www.citl.org/_pdf/
CITL_PHR_Report.pdf], accessed March-18-2009. (Archived by WebCite® at
http://www.webcitation.org/5fNFRLAPp).


http://www.ncbi.nlm.nih.gov/pubmed/17626550?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16357345?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16357345?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16357345?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18326386?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18326386?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18326386?dopt=Abstract
http://www.markle.org/downloadable_assets/marklereport2004.pdf
http://www.markle.org/downloadable_assets/marklereport2004.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15249261?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15249261?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15249261?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11904243?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11904243?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12467796?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12467796?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12467796?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15949176?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15949176?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14965405?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14965405?dopt=Abstract
http://www.citl.org/_pdf/CITL_PHR_Report.pdf
http://www.citl.org/_pdf/CITL_PHR_Report.pdf

Wiljer et al. BMC Medical Informatics and Decision Making 2010, 10:46
http://www.biomedcentral.com/1472-6947/10/46

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Leonard K, Wiljer D, Casselman M: An Innovative Information Paradigm
for Consumers with Chronic Conditions: The value proposition. The
Journal on Information Technology in Healthcare 2008, 6:274-282.

Tang Z, Mazabob J, Weavind L, Thomas E, Johnson T: A time-motion study
of registered nurses’ workflow in intensive care unit remote monitoring.
AMIA Annu Symp Proc 2006, 759-763.

Pyper C, Amery J, Watson M, Crook C: Access to electronic health records
in primary care-a survey of patients’ views. Medical Science Monitor 2004,
10.

Ralston JD, Revere D, Robins LS, Goldberg HI: Patients” experience with a
diabetes support programme based on an interactive electronic medical
record: qualitative study. Bmj 2004, 328:15.

Jones RP Jeanne, McGregor Sandra, Cawsey Alison J, Barrett Ann, Craig Neil,
Atkinson Jacqueline M, Gilmour W Harper, McEwen Jim: Randomised trial
of personalised computer based information for cancer patients. BMJ
1999, 319:1241-1247.

Urowitz S, Wiljer D, Apatu E, Eysenbach G, Delenardo C, Harth T, Pai H,
Leonard KJ: Is Canada ready for patient accessible electronic health
records? A national scan. BMC Med Inform Decis Mak 2008, 8:33.

Kim MI, Johnson KB: Personal health records: evaluation of functionality
and utility. Journal of the American Medical Informatics Association 2002,
9:171-180.

Stark DP, House A: Anxiety in cancer patients. Br J Cancer 2000,
83:1261-1267.

Schag CA, Heinrich RL: Anxiety in medical situations: adult cancer
patients. J Clin Psychol 1989, 45:20-27.

Wiljer D, Bogomilsky S, Catton P, Murray C, Stewart J, Minden M: Getting
results for hematology patients through access to the electronic health
record. Can Oncol Nurs J 2006, 16:154-164.

Leonard KJ, Wiljer D, Urowitz S: Yes, Virginia, there are system benefits to
be gained from providing patients access to their own health
information. Healthc Q 2008, 11:64-68, 62.

Wiljer D, Urowitz S, Apatu E, Leonard K, Quartey NK, Catton P:
Understanding the support needs of patients accessing test results
online. PHRs offer great promise, but support issues must be addressed
to ensure appropriate access. J Healthc Inf Manag 2009, 24:57-63.

Hewitt M, Ganz P, (Eds.): From Cancer Patient to Cancer Survivor: Lost in
Transition. Washington, DC: The National Academies Press 2006.
Spielberger CD: State-Trait Anxiety Inventory (Form Y) Redwood City,
California: Mind Garden, Inc 1983.

McQuellon RP, Wells M, Hoffman S, Craven B, Russell G, Cruz J, Hurt G,
DeChatelet P, Andrykowski MA, Savage P: Reducing distress in cancer
patients with an orientation program. Psychooncology 1998, 7:207-217.
Lorig KR, Sobel DS, Ritter PL, Laurent D, Hobbs M: Effect of a self-
management program on patients with chronic disease. £ff Clin Pract
2001, 4:256-262.

Nahm ES, Resnick B, Mills ME: Development and pilot-testing of the
perceived health Web Site usability questionnaire (PHWSUQ) for older
adults. Stud Health Technol Inform 2006, 122:38-43.

QuestionPro: [http://www.QuestionPro.com].

Vickers AJ, Altman DG: Statistics Notes: Analyzing controlled trials with
baseline and follow up measurments. 8MJ 2001, 323:1123-1124.

Cimino JJ, Li J, Mendonca EA, Sengupta S, Patel VL, Kushniruk AW: An
evaluation of patient access to their electronic medical records via the
World Wide Web. Proceedings/AMIA Annual Symposium 2000.

Ross S, Lin CT: A randomized controlled trial of a patient-accessible
electronic medical record. AMIA Annual Symposium Proceedings/AMIA
Symposium 2003, 990.

Ueckert F, Ataian M, Gorz M, Prokosch HU: Functions of an electronic
health record. International Journal of Computerized Dentistry 2002,
5:125-132.

Ueckert F, Goerz M, Ataian M, Tessmann S, Prokosch HU: Empowerment of
patients and communication with health care professionals through an
electronic health record. International Journal of Medical Informatics 2003,
70:99-108.

Barez M, Blasco T, Fernandez-Castro J, Viladrich C: Perceived control and
psychological distress in women with breast cancer: a longitudinal
study. J Behav Med 2008, 32:187-196.

Deshields T, Tibbs T, Fan MY, Taylor M: Differences in patterns of
depression after treatment for breast cancer. Psycho-oncology 2006,
15:398-406.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Page 10 of 10

Hinnen C, Ranchor AV, Sanderman R, Snijders TAB, Hagedoorn M, Coyne JC.
Course of distress in breast cancer patients, their partners, and matched
control couples. Annals of behavioral medicine 2008, 36:141-148.

Wilkinson S, Warren K, Ramsden A, Matthews A, Chodak G: Do “rapid” PSA
assays reduce anxiety and stress of prostate cancer patients undergoing
regular review? A prospective evaluation. Urology 2008, 71:567-572.

Hesse BW, Nelson DE, Kreps GL, Croyle RT, Arora NK, Rimer BK, Viswanath K:
Trust and sources of health information: the impact of the Internet and
its implications for health care providers: findings from the first Health
Information National Trends Survey. Arch Intern Med 2005, 165:2618-2624.
Valimaki M, Nenonen H, Koivunen M, Suhonen R: Patients’ perceptions of
Internet usage and their opportunity to obtain health information. Med
Inform Internet Med 2007, 32:305-314.

Wainstein BK, Sterling-Levis K, Baker SA, Taitz J, Brydon M: Use of the
Internet by parents of paediatric patients. J Paediatr Child Health 2006,
42:528-532.

Diaz JA, Griffith RA, Ng JJ, Reinert SE, Friedmann PD, Moulton AW: Patients’
use of the Internet for medical information. J Gen Intern Med 2002,
17:180-185.

Neuhauser L, Kreps GL: Online cancer communication: meeting the
literacy, cultural and linguistic needs of diverse audiences. Patient Educ
Couns 2008, 71:365-377.

Newnham GM, Burns WI, Snyder RD, Dowling AJ, Ranieri NF, Gray EL,
McLachlan SA: Information from the Internet: attitudes of Australian
oncology patients. Intern Med J 2006, 36:718-723.

Huang GJ, Penson DF: Internet health resources and the cancer patient.
Cancer Invest 2008, 26:202-207.

Walsh TM, Volsko TA: Readability assessment of internet-based consumer
health information. Respir Care 2008, 53:1310-1315.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1472-6947/10/46/prepub

doi:10.1186/1472-6947-10-46

Cite this article as: Wiljer et al. The anxious wait: assessing the impact
of patient accessible EHRs for breast cancer patients. BMC Medical
Informatics and Decision Making 2010 10:46.

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

* Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BioMed Central



http://www.ncbi.nlm.nih.gov/pubmed/17238443?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17238443?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15507869?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15507869?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14703538?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14703538?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14703538?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10550090?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10550090?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18652695?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18652695?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11861632?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11861632?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11044347?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2925881?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2925881?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17523576?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17523576?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17523576?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18818532?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18818532?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18818532?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9638782?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9638782?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11769298?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11769298?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17102214?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17102214?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17102214?dopt=Abstract
http://www.QuestionPro.com
http://www.ncbi.nlm.nih.gov/pubmed/11701584?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11701584?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12680044?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12680044?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12909161?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12909161?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12909161?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18815877?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18815877?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18815877?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16100708?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16100708?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18797979?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18797979?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18387384?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18387384?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18387384?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16344419?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16344419?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16344419?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18072007?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18072007?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16925539?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16925539?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11929503?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11929503?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18424046?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18424046?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17040358?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17040358?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18259953?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18811992?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18811992?dopt=Abstract
http://www.biomedcentral.com/1472-6947/10/46/prepub

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Design
	Procedure
	Online Intervention
	Study Instruments
	Data Analysis

	Results
	Background Questionnaire
	Pre-Intervention Assessment
	Post-Intervention Assessment
	Testing for Changes from Pre-Assessment to Post-Assessment

	Discussion
	Limitations

	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history

