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A b s t r a c t  We conducted a prospective observational study to (1) determine usage and construct validity
of a method to gauge the cognitive impact of information derived from daily e-mail, and (2) describe self-reported
impacts of research-based synopses (InfoPOEMs) delivered as e-mail. Ratings of InfoPOEMs using an Impact
assessment scale provided (a) data on usage of the impact assessment method, (b) reports of impact by InfoPOEM
and by doctor and (c) data for analysis of construct validity of the scale. Participants were family physicians or
general practitioners who rated at least five InfoPOEMs delivered on e-mail. For each InfoPOEM rated, 0.1
continuing education credit was awarded by the College of Family Physicians of Canada.
Use of the impact assessment scale linked to a daily InfoPOEM was sustained during the 150-day study period.
1,007 participants submitted 61,493 reports of ‘cognitive impact’ by rating on average 61 InfoPOEMs (range 5–111).
‘I learned something new’ was most frequently reported. ‘I was frustrated as there was not enough information or nothing
useful’ was the most frequently reported negative type of impact. The proportion of reports of ‘No Impact’ varied
substantially across individual InfoPOEMs. Impact patterns suggested an 8 or 9-factor solution.
Our Impact assessment method facilitates knowledge transfer by promoting two-way exchange between providers
of health information and family doctors. Providers of health information can use this method to better
understand the impact of research-based synopses. Sustaining current practice and increasing knowledge about
new developments in medicine are important outcomes arising from research-based synopses delivered as e-mail,
in addition to practice change.
� J Am Med Inform Assoc. 2008;15:240 –245. DOI 10.1197/jamia.M2563.
Introduction
To keep up-to-date, many family doctors read synopses of
original research on e-mail.1 Synopses read on e-mail may
raise awareness of new developments, contribute to continu-
ing medical education and improve professional practice.2

While behavior change interventions in medicine have re-
ceived much attention, we know relatively little about the
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cognitive impact of research synopses, when delivered on
e-mail to the doctor.3 Indeed, e-mail alerts are one type of
computer-mediated communication, and research on the
impact of this type of communication in medicine is in its
infancy.4

In our previous work, we developed and tested a method to
gauge the impact of information that doctors retrieved from
medical databases, using a pop-up questionnaire containing
ten items of ‘cognitive impact’.5,6 In the context of informa-
tion retrieval, we defined ‘cognitive impact’ in accordance
with a generic ‘Acquisition-Cognition-Application’ model
where health professionals absorb, understand and integrate
information items.7 While the context of reading e-mail
differs from information retrieval, a systematic approach to
understand the ‘cognitive impact’ of research-based synop-
ses delivered as e-mail would contribute to research on
research utilization. A valid outcome measure of the impact
of research-based synopses delivered as e-mail could help
doctors to earn credit for this activity, while providing
feedback for authors.

We conducted the following study to explore the usage and
validity of a method for systematically assessing the self-
reported cognitive impact of e-mail alerts. In addition to
taking a systematic approach, we conceptualize the ‘cogni-
tive impact of information items’ to be a multidimensional
construct as opposed to a one-dimensional construct (e.g.,

Impact? ‘Yes’ or ‘No’).8
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Methods
Synopses of original research, called InfoPOEMs, were first
delivered on e-mail to 12,800 members of the Canadian
Medical Association (CMA) in 2005. Designed for practitio-
ners, an InfoPOEM (Patient Oriented Evidence that Matters)
is a one page synopsis of research relevant to primary care,
delivered daily, Monday to Friday.

In this study, all CMA members who received InfoPOEMs
via e-mail as of September 2006 were eligible to partici-
pate. On September 15th and October 3rd 2006, the CMA
e-mailed an invitation to participate to all addresses on
their list. After completing a demographic questionnaire
and providing informed consent online, CMA members
who read InfoPOEMs could begin rating them by clicking
a link in the top left corner of the e-mail page containing
each InfoPOEM. This link connected the reader to a ten-item
impact assessment scale developed in our previous work
(Figure 1). The reader could then report one or more than
one item of impact (‘check all that apply’), with one excep-
tion. When “No Impact” was selected, no other item of
impact could be chosen. Each rating of one InfoPOEM was a
self-report of cognitive impact comprised of a single item or
a combination of items of impact.

A participant was defined as a practicing family physician or
general practitioner who submitted at least five ratings of
InfoPOEMs from September 8 2006—February 4 2007. All
111 InfoPOEMs e-mailed during the study period were
eligible for rating. Reports of impact were collected by the
CMA, and forwarded weekly to the principal investigators.
For each rated InfoPOEM, participants certified by the Col-
lege of Family Physicians of Canada earned 0.1 Mainpro M1
credit.

We calculated descriptive statistics to assess usage of the
impact assessment method. The frequency of ‘method use’
was calculated as the number of ratings during the study
period. We counted the number of different impact patterns,
defined as one or more than one item of impact reported by
at least one participant for one InfoPOEM. To examine the
construct validity of the 10-item impact scale, we applied
principal component analysis (PCA) with varimax rota-
tion. We identified the best solution for reported impact
patterns and compared it to a proposed theoretical factor
structure.5 Our global construct is the cognitive impact of
health information (e.g., an InfoPOEM read by a medical
doctor), and is captured by ten items. We evaluated the
robustness of the PCA solution to the dependence in
ratings by using exploratory multilevel factor analysis
(MFA).9 We performed one MFA accounting for depen-
dence due to multiple ratings from each participant and
another MFA accounting for dependence due to multiple
ratings for each InfoPOEM.

The study protocol was approved by the McGill University
Faculty of Medicine Institutional Review Board.

Results
The 1,007 participants rated an average of 61 InfoPOEMs
(range 5–111). This group submitted 61,493 reports of ‘cog-
nitive impact’ (Figure 2). Nine hundred and thirty eight
participants reported they were currently doing Family

Practice/General Practice (93.1%). Their average age was 46
years; 598 (59.4%) were men, 409 were women and 393 (39%)
were certified by the College of Family Physicians of Can-
ada. As compared to the population of Canadian family
physicians, participants were more likely to report utiliza-
tion of electronic reminder or warning systems in their
practice (Table 1).10 Reported usage of electronic health
records was congruent with the general population of Ca-
nadian family physicians.

Reports of ‘Cognitive Impact’: All InfoPOEMs
Use of the method was sustained throughout the study
(Figure 3). A single item of impact was reported in 47,496
ratings (77.2%). The ten most frequent impact patterns
accounted for 89.4% of all ‘cognitive impact’ reports (Table
2). Not surprisingly, ‘I learned something new’ was most
frequently observed (35.2% of all impact patterns). The most
frequently reported negative impact pattern was ‘I was
frustrated as there was not enough information or nothing useful’
(1.8% of all reports). The most frequently reported combi-
nation of two items of impact was ‘I learned something new’
AND ‘My practice will be improved’ (9.4% of all reports). In
total, 85 different impact patterns were observed.

Reports of ‘Cognitive Impact’ by InfoPOEM
One hundred and four (10.3%) participants reported at least
once ‘I disagree with this information’ while 81 (8.0%) reported
at least once ‘I think this information is potentially harmful’.
There was substantial variation in the occurrence of ‘No
Impact’ across individual InfoPOEMs. For example, consid-
ering all reports received for each InfoPOEM delivered in
September 2006, the proportion of ‘No Impact’ spanned a
range from a low of 4% (Orthotics not effective for plantar
fasciitis—delivered September 13, 2006) to a high of 58%
(Maternal shoe size not related to infant birth weight—delivered
September 19, 2006).

Impact Patterns and Types of ‘Cognitive Impact’
by Participant
Patterns of impact varied greatly by participant. For exam-
ple, one participant rated 102 POEMs and submitted reports
corresponding to 28 different impact patterns. Only two
people responded in such a way as to suggest they were not
truly reflecting on the impact of InfoPOEMs. For example,
one participant rated 101 POEMs and reported ‘I learned
something new’ by itself, 101 times. The propensity to report
the item ‘My practice will be improved’ varied the most
between doctors (intraclass correlation � 0.2).

Factor Analysis
The PCA showed that an 8-factor solution explained 89.8%
of total variance and was the best fit for the data. Two items
were grouped together: ‘This information confirmed I did (will
do) the right thing’ and ‘I was reassured’. ‘No impact’ and ‘I
learned something new’ were both correlated with the same
factor, but with opposite signs. This can be explained by the
fact that ‘No impact’ could not be selected simultaneously
with any other item, yielding a relatively strong negative
correlation with the most frequently reported item ‘I learned
something new’.

The remaining six items of impact measured different di-
mensions of the construct under consideration, namely
‘cognitive impact’ of information. A similar 8-factor solution
was a good fit for the data when using MFA accounting for

dependence in ratings due to multiple ratings from each



g
u

re
1.

St
ud

y
O

ve
rv

ie
w

.

242 GRAD et al., Impact of Research-based Synopses Delivered as Daily e-mail
F
i



-mail

Journal of the American Medical Informatics Association Volume 15 Number 2 Mar / Apr 2008 243
participant. However, in a separate MFA accounting for
dependence due to multiple ratings for each InfoPOEM, the
presence of several moderately large residual correlations
for the 8-factor solution suggested a 9th factor may be
needed. ‘This information confirmed I did (will do) the right
thing’ and ‘I was reassured’ would then measure different
dimensions.

Discussion
In this study of the cognitive impact of research-based
synopses delivered as daily e-mail to practicing doctors, our
method for systematically rating their impact was frequently
used. This is perhaps not surprising, as 14.9% of Canadian

F i g u r e 2. Number of weekly ratings of InfoPOEMs on e

Table 1 y Reported Use of Information Technology
Number (%) of ‘Yes’ Answers

“In Your Main Patient Care
Setting, I . . .”

Participants
(n � 1,007)

2004 National
Physician Survey

(n � 11,041)

use electronic patient health
records

172 (17.1) 1,811 (16.4)

use electronic reminder
systems for recommended
patient care

201 (20.0) 1,049 (9.5)

use electronic warning systems
for adverse prescribing and/

197 (19.6) 1,568 (14.2)
or drug interactions
family physicians reported using online continuing medical
education courses in 2004.10

Our results may be interpreted in accordance with three types
of research-based information use: Instrumental, Conceptual
and Legitimating.11–16 Instrumental use involves changing
action in specific ways based on research results. Conceptual
use involves using research results for general enlightenment,
while legitimating use involves using research results to rein-
force a predetermined position. Based on this framework, we
found that conceptual use was frequently reported (I learned
something new). However, research-based synopses deliv-
ered as daily e-mail may also have instrumental effects on
practice (My practice will be improved) or they may legitimate
practice (This information confirmed I did (will do) the right
thing). While legitimating current practice does not change
decision-making, it can be associated with an important
effect or influence on the doctor, such as validating a
decision already made. Thus, (1) sustaining current practice,
and (2) increasing knowledge about new developments in
medicine, are important outcomes that information provid-
ers should expect from this type of computer-mediated
communication, in addition to practice change.17 The main
limitation of self-reported impact is the degree to which
these reports reflect actual change in knowledge, attitude
and behaviour. For example, when doctors report ‘My
practice will be improved’ linked to an e-mail alert, we may or

submitted by Canadian family physicians.
may not be able to document an observable change in
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behaviour or patient outcome.18 In addition, we did not
measure the amount of time participants took between the
reading and the rating of their InfoPOEMs. In the absence of
CME credit, use of the method may be less impressive.

As a result of using our method to systematically assess the
cognitive impact of InfoPOEMs, we see potential to improve
the targeting of synopses to the practice needs of family

Table 2 y Frequency Distribution of Top Ten
Reported Patterns of Impact

Pattern of Impact Number % of Total

I learned something new 21,657 35.2%
No Impact 10,508 17.1%
This information confirmed I did (will do)

the right thing
5,886 9.6%

I learned something new AND My
practice will be improved

5,793 9.4%

I was reassured 3,435 5.6%
My practice will be improved 2,356 3.8%
I recalled something because of this POEM 1,948 3.2%
This information confirmed I did (will do)

the right thing AND I was reassured
1,634 2.7%

I was frustrated as there was not enough
information or nothing useful

1,120 1.8%

I learned something new AND I was
reassured

639 1.0%

F i g u r e 3. Percentage of participants who submitted at le
54,976 89.4%
doctors. For example, our participants were in a position to
use information derived from InfoPOEMs, yet they reported
‘No impact’ 17% of the time. Abstracting services strive to
provide synopses of research that are easy to read and
filtered for relevance. At present, this push of research
findings to a heterogeneous group of doctors is not targeted
to individual needs. If InfoPOEMs were further targeted to
the needs of individuals, the impact of this type of ‘push’
communication could be further enhanced. In practical
terms, this means that authors and information providers
should strive to deliver more relevant information to mini-
mize the risk of information overload. Psychologically, as
the proportion of material that is regarded as personally
relevant is increased, greater attention to the message
should result.19

In this study, doctors reported a high degree of concep-
tual use of InfoPOEMs on e-mail. Moving into the context
of patient care, awareness of synopses of primary research
may facilitate their direct instrumental use. For example,
one trial recently demonstrated that e-mail alerts stimu-
lated information retrieval by clinicians.20 In the interven-
tion arm of this trial, doctors receiving e-mail alerts
conducted more searches in the McMaster PLUS database,
as compared to those who received only passive guides to
evidence-based literature. Exactly how the effect of e-mail
alerts stimulated searches at some later time was not re-

e rating of an InfoPOEM per study week.
ported. The small effect of alerts on information retrieval
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(0.77 more logins/month/user) is compatible with the no-
tion that clinicians retrieved items of information they had
previously encountered as alerts. Only one other random-
ized trial has examined the effect of e-mail alerts in medi-
cine. In this trial, weekly synopses of clinical research did
not influence the attitudes of academic internists with re-
spect to Evidence-Based Medicine or self-reported use of
evidence in practice.21 The authors recommended “further
work to develop and validate more outcome measures” and
suggested “future interventions should include interactive
components with auditing and feedback”. Proponents of
linking push communication of new knowledge (e.g., e-mail
alerts) with information retrieval of accumulated knowledge
in medicine have successfully stimulated debate.4,22,23 How-
ever, we know little empirically about the use of synopses in
medicine, due to a lack of research in real-world settings. If
sustained changes in awareness, knowledge or attitude arise
from reflecting on synopses of primary research, we believe
it will be possible to link conceptual use arising from e-mail
delivery with subsequent instrumental use in clinical prac-
tice. Indeed, InfoPOEMs may be retrieved using commercial
search engines at the moment-of-need.

Conclusion
Our findings support usage of our method linked to re-
search-based synopses such as InfoPOEMs delivered as
daily e-mail. Our study reveals that ‘cognitive impact’ is a
multi-dimensional construct that can be systematically as-
sessed by practicing doctors. Future use of our assessment
method could help us understand how to maximize the
impact of information delivery for continuing medical edu-
cation. Providers of health information can use this method
to obtain reader feedback to understand the impact of
research-based synopses in the context of ‘push’ communi-
cation or information retrieval.24
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