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• Context.—Cancer Care Ontario implemented synoptic 
pathology reporting across Ontario, impacting the practice 
of pathologists, surgeons, and medical and radiation 
oncologists. The benefits of standardized synoptic pathol
ogy reporting include enhanced completeness and im
proved consistency in comparison with narrative reports, 
with reported challenges including increased workload 
and report turnaround time. 

Objective.—To determine the impact of synoptic pa
thology reporting on physician satisfaction specific to 
practice and process. 

Design.—A descriptive, cross-sectional design was 
utilized involving 970 clinicians across 27 hospitals. An 
11-item survey was developed to obtain information 
regarding timeliness, completeness, clarity, and usability. 
Open-ended questions were also employed to obtain 
qualitative comments. 

Results.—A 51% response rate was obtained, with 
descriptive statistics reporting that physicians perceive 

2004, Cancer Care Ontario initiated a pathologyIn 
reporting project aimed at improving the quality of 

cancer pathology by standardizing the content, format, and 
transmission of reports to the Ontario Cancer Registry. This 
large-scale change-management project involved more than 
400 Ontario pathologists and 100 hospitals producing more 
than 70 000 cancer pathology reports annually from a 
population of 12.9 million. Structured pathology reporting 
was implemented based on the nationally and provincially 
endorsed College of American Pathologists cancer pathol
ogy checklists, utilizing innovative electronic tools in 
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synoptic reports as significantly better than narrative 
reports. Correlation analysis revealed a moderately strong, 
positive relationship between respondents’ perceptions of 
overall satisfaction with the level of information provided 
and perceptions of completeness for clinical decision 
making (r ¼ 0.750, P , .001) and ease of finding 
information for clinical decision making (r ¼ 0.663, P , 
.001). Dependent t tests showed a statistically significant 
difference in the satisfaction scores of pathologists and 
oncologists (t169 ¼ 3.044, P ¼ .003). Qualitative comments 
revealed technology-related issues as the most frequently 
cited factor impacting timeless of report completion. 

Conclusion.—This study provides evidence of strong 
physician satisfaction with synoptic cancer pathology 
reporting as a clinical decision support tool in the 
diagnosis, prognosis, and treatment of cancer patients. 

(Arch Pathol Lab Med. doi: 10.5858/arpa.2012-0656
OA) 

hospital laboratory information systems linked by an 
electronic pathology network. 
Phase 1 of the project focused on the implementation of 

synoptic pathology reporting for resections pertaining to the 
5 main disease site groups: lung, colorectal, prostate, 
endometrium, and breast. This accounted for approximately 
70% of all surgical pathology reports and involved 33 
hospitals across Ontario. 
High-quality, complete cancer pathology reports describ

ing diagnostic, prognostic, and predictive elements are 
required for contemporary oncologic practice. Several 
studies have documented the benefits of structured synoptic 
cancer pathology reports, including the elimination of 
missing information,1–4 increased completeness and acces
sibility of information,5–9 improved information to support 
clinical decision making and for research purposes,3,10–13 and 
increased clinician satisfaction.14–17 

The purpose of this study was to determine the impact of 
standardized synoptic pathology reporting on physician 
satisfaction regarding process (eg, timeliness and complete
ness) and practice (eg, clinical decision making). This paper 
will report the results of a physician satisfaction survey 
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conducted after phase 1 implementation of synoptic 
pathology reporting. 

MATERIALS AND METHODS 

A quasi-experimental, cross-sectional, descriptive design was 
used. The focus of the program evaluation was to determine the 
impact of implementation of standardized synoptic pathology 
reporting on physician satisfaction in areas such as process (eg, 
timeliness of reports, completeness, need for follow-up) and 
practice (eg, information to support clinical decision making). 

Sample 

The inclusion criterion for this evaluation study was for a hospital 
to have implemented synoptic pathology reporting by March 31, 
2010, resulting in a total of 33 hospitals available for inclusion in 
the study. The primary targeted population for the study included 
pathologists, as those responsible for the generation of pathology 
reports, and treating physicians (ie, surgeons, medical oncologists, 
and radiation oncologists) as the end users of the pathology 
reports. Because the initial phase of synoptic reporting was focused 
on 5 of the College of American Pathologists checklists (eg, lung, 
breast, colorectal, prostate, and endometrium), physicians involved 
in treating these 5 cancers were the primary focus. Contact 
information (e-mail and or fax numbers) for the identified 
stakeholder groups was requested and obtained from 27 of the 
33 identified hospitals. This resulted in a final sample consisting of 
a total of 970 physicians, representing pathologists (n ¼ 252), 
surgeons (n ¼ 462), medical oncologists (n ¼ 128), and radiation 
oncologists (n ¼ 128). 

Survey Design 

The survey items were developed with a desire to obtain 
information related to physician perceptions of timeliness, com
pleteness, usability, and accuracy of the reports as well as overall 
user satisfaction. Two surveys were developed, with one targeted 
for pathologists and the other for treating physicians (ie, surgeons, 
medical oncologists, and radiation oncologists). The items on each 
survey were consistent on both versions, with the exception of one 
item on each version that was specific to each stakeholder group 
(ie, pathologists and treating physicians). The initial items were 
created by members of the evaluation team and were then 
reviewed for face and content validity by 8 content experts, 
including members of the pathology reporting team, radiation 
oncologists, medical oncologists, and surgeons. The resulting 11
item survey asked participants to answer the items by comparing 
standardized synoptic reporting with narrative reporting methods 
using a 5-point Likert scale (1 ¼ significantly less than narrative 
reports, 3 ¼ the same as narrative reports, 5 ¼ significantly better 
than narrative reports). The survey was available in a Web-based or 
hard-copy format. To enhance response rates, all participants who 
completed the survey were provided the option to enter their name 
for 1 of 4 cash drawings of CaD $1000. A systematic review 
regarding methods for improving physician response rates18 

identified that survey length, mode (Web-based, mail, or phone), 
and the frequency of reminders were key factors to consider when 
developing a survey process involving physicians. The use of 
financial incentives was also shown to increase response rates.19 As 
this evaluation was undertaken for the purposes of program review 
quality assurance, ethics review was not required, as stipulated 
under Article 2.5 of the Canadian Tri-Council Policy Statement on 
the Ethical Conduct for Research Involving Humans.20 Confiden
tiality of individual responses was assured. Participants had the 
option of providing their name only if they wished to be included in 
the cash drawing and/or if they did not wish to receive future 
reminders or communications regarding the survey. 

Data Collection 

Data collection followed the Tailored Design Method as 
described by Dillman.21 For physicians with e-mail contact 
information, all communication regarding the survey was sent via 

e-mail, which included the hyperlink to the Web-based survey. For 
those without e-mail, all communications, including the survey, 
were sent by fax to the clinicians’ office. A secure fax number was 
provided for the return of completed paper surveys. Reminder 
notices were sent out every 2 weeks and targeted only at those who 
had not yet returned the survey (based on the names provided on 
returned surveys as described above). Survey results were entered 
in SPSS version 16.0 (SPSS Inc., Chicago, Illinois) for data analysis. 

RESULTS 

Respondent Demographics 

A total of 498 surveys were completed, representing a 
51% response rate. The response rate by specialty ranged 
from 39% (surgeons) to 68% (pathologists), with 45% and 
55% response rates from medical oncologists and radiation 
oncologists, respectively. The respondents were from a 
variety of practice settings, with the majority (41%) 
indicating their primary practice setting as a teaching 
hospital affiliated with a regional cancer center. Forty-three 
percent indicated they had 10 to 20 years of experience in 
practice, followed by those with 21 to 30 years (27%) and 
those with less than 10 years (25%). When asked to describe 
the average number of cancer resection pathology reports 
completed each month, the majority of pathologist respon
dents (43%) indicated they completed between 10 and 25 
reports, on average, a month. This was similar to the 
amount of pathology reports reviewed by the majority of 
clinicians (43%). Prior to the implementation of standard
ized synoptic reporting, the most common method of 
pathology reporting used was narrative reporting (74%), 
with 19% indicating the use of some form of electronic or 
synoptic-like pathology reporting in place. See Table 1 for 
respondent demographics. 
Results of descriptive statistics revealed that based on a 5

point Likert scale, with 5 indicating synoptic reports are 
significantly better than narrative reports, the vast majority 
of physicians who responded reported that the standardized 
synoptic pathology reports were significantly better than 
narrative reports for all items, with mean scores ranging 
from 3.84 to 4.77. Table 2 provides the mean and standard 
deviation scores for survey items based on the responses for 
pathologists and treating physicians (eg, surgeons, medical 
oncologist, and radiation oncologists), with ‘‘na’’ indicating 
questions that were not included on the survey and 
therefore did not have responses for the particular 
stakeholder group. 
Regarding the amount of time to produce and receive 

pathology reports, participants were again provided with a 
5-point Likert scale (1 ¼ significantly less than narrative 
reports, 3 ¼ about the same, and 5 ¼ significantly more than 
narrative reports). Pathologists reported that the time to 
produce the reports was more than that of narrative reports 
(mean, 3.51; SD ¼ 1.43), and similarly, treating physicians 
also reported a slight increase in time to receive the reports 
(mean, 3.41; SD ¼ 1.16). The survey provided the option of 
then indicating the approximate percentage of time (eg, 
more or less) required. To further understand the impact of 
synoptic reporting on perceptions of work flow, a dichot
omous variable was created and responses recoded based 
on more or less response options. Results indicated that 
those pathologists who indicated synoptic pathology re
porting required more time reported that synoptic pathology 
reporting required 25% to 50% more time to complete. 
Qualitative comments that accompanied these responses 

indicated that the major contributor to the increase in time 
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Table 1. Respondent Demographics 

Characteristic No. (%) 

Response rate by specialty 
Pathologist 177 (68) 
Surgeon 182 (39) 
Medical oncologist 58 (45) 
Radiation oncologist 71 (55) 

Practice setting 
Teaching hospital 31 (6) 
Teaching hospital affiliated with a regional 
cancer center 

202 (41) 

Community hospital 114 (23) 
Community hospital affiliated with a 
regional cancer center 

126 (26) 

Experience, y 
,10 116 (25) 
10–20 197 (43) 
21–30 122 (27) 
.30 24 (5) 

Average pathology reports completed/moa 

,10 11 (8.5) 
10–25 56 (43.1) 
26–50 37 (7.4) 
51–100 12 (9.2) 
.100 14 (2.8) 

Average pathology reports reviewed/mob 

,10 58 (11.6) 
10–25 122 (42.8) 
26–50 88 (30.9) 
51–100 11 (3.9) 
.100 6 (2.1) 

Method of pathology reporting prior to 
implementation of standardized synoptic 
reporting 

Narrative 346 (74) 
Electronic entry (free text; synoptic-like) 91 (19) 
Other 33 (7) 

a Pathologists only.
b Surgeons, medical oncologists, and radiation oncologists only.

was associated with technology-related factors such as 
software glitches, upgrades, and information system–related 
issues. For the treating physician group, the vast majority 
(60%) reported that the amount of time required to obtain 
the final pathology report was ‘‘about the same as’’ narrative 
reports. So, although the pathologists reported that synoptic 
reports took longer than narrative reports, the end users of 
the reports did not perceive a difference in the time required 
to obtain the report. 
In terms of overall satisfaction, both groups reported 

synoptic pathology reports as being better than narrative 
reports, with treating physicians reporting higher levels of 
satisfaction with the overall process (mean, 4.52; SD ¼ 
0.991) and the level of information provided (mean, 4.85; SD 
¼ 0.901) as compared with pathologists’ satisfaction with the 
process (mean, 4.08; SD ¼ 1.34) and level of information 
provided (mean, 4.08; SD ¼ 1.44). 
In order to determine the factors that may have 

contributed to satisfaction, a correlation analysis was 
conducted. Results showed a moderately strong positive 
relationship between respondents’ perceptions of overall 
satisfaction with the level of information provided in 
synoptic reports and respondents’ perceptions of the 
completeness of the reports for clinical decision making (r 
¼ 0.750, n ¼ 313, P , .001), comparison with accepted 
content standards (r ¼ 0.692, n ¼ 313, P , .001), ease of 
finding information for clinical decision making (clinicians: r 
¼ 0.663, n ¼ 314, P¼ .001; pathologists: r¼ 0.510, n ¼ 171, P 

Table 2. Mean (SD) Scores for Survey Items 

Survey Item 
Treating 
Physicians Pathologists 

Reports are complete for the 
purpose of clinical decision 
making 

4.59 (0.930) na 

Reports are complete as 
compared to accepted 
content standards (eg, CAP 
checklist). If you are not 
familiar with this standard 
please choose not applicable 

2.04 (2.37) 4.24 (1.22) 

The need for follow-up calls/ 
consultation for clarification 
of information and/or 
concerns re: missing 
information 

3.74 (1.47) 3.85 (1.25) 

Reports received are accurate 4.10 (0.964) na 
The amount of time to produce 

the final pathology reporta 
na 3.51 (1.43) 

The amount of time to receive 
the final pathology reporta 

2.41 (1.16) na 

Ease of finding information 
required for clinical decision 
making 

4.53 (0.994) 3.79 (1.84) 

When asked to provide a 
secondary review of 
pathology reports: the ease of 
finding information required/ 
requested 

na 3.94 (1.75) 

Facilitates consistent approach 
to the interpretation of 
diagnostic and prognostic 
factors 

4.58 (0.994) 4.40 (1.15) 

Your overall satisfaction with 
synoptic pathology reporting 
process 

4.52 (0.991) 4.08 (1.34) 

Your overall satisfaction level 
with the information 
provided by synoptic reports 

4.85 (0.901) 4.08 (1.44) 

Abbreviations: CAP, College of American Pathologists; na, not 
applicable. 
a	 Wording for these items referred to ‘‘less or more than synoptic 
reports.’’ 

, .001), and the report’s ability to facilitate a consistent 
approach to diagnostic and prognostic factors (clinicians: r¼ 
0.717, n ¼ 312, P, .001; pathologists: r¼ 0.638, n ¼ 168, P, 
.001) (see Table 3). 
Dependent t tests were conducted to compare the 

differences in the mean scores of pathologists’ and treating 
physicians’ perceptions of overall satisfaction, indicating a 
statistically significant difference in scores for overall 
satisfaction with the synoptic reporting process (t169 ¼ 
3.044, P¼ .003). This result is consistent with the frequency 
distribution of pathologists’ responses, with greater varia
tion in responses than their physician counterparts. As the 
implementation of synoptic pathology reporting had a direct 
impact on pathologist practice and work flow, it is not 
surprising that pathologists’ overall level of satisfaction 
would be different from that of their colleagues. 
Analysis of variance was conducted to compare mean 

satisfaction scores for pathologists, surgeons, and medical 
oncologists, based on demographic variables such as 
practice setting, years of experience, number of pathology 
reports, and/or previous method of pathology reporting 
prior to implementation of synoptic pathology reporting, 
with no statistically significant differences found in the 
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Table 3. Correlation Analysis of Overall Satisfaction With the Information Provided 
in Standardized Synoptic Pathology Reportsa 

Survey Item 
Clinician Overall 

Satisfaction 
Pathologist Overall 

Satisfaction 

Reports are complete for the purpose of clinical decision making 0.750 Not included on survey 
Reports are complete as compared to accepted content standards 
(eg, CAP checklist) 

Not included on survey 0.692 

Ease of finding information required for clinical decision making 0.663 0.510 
Facilitate consistent approach to diagnostic and prognostic factors 0.717 0.638 

Abbreviation: CAP, College of American Pathologists. 
a All correlations are significant at the .01 level (2-tailed). 

overall satisfaction scores based on any of the demographic 
variables. 

Qualitative Analysis 

The qualitative data were thematically summarized using 
conventional content analysis methodology.22 Upon review 
of the qualitative comments provided, 2 main themes 
emerged: practice-related and process-related. 
Practice-related comments referred to the improvement of 

the information available (eg, ‘‘allows me to find the 
information I need quickly and efficiently;’’ ‘‘by having a 
common language, this improves the efficiency of patient 
management’’) and error reduction (eg, ‘‘synoptic format 
reduces the chance for error or forgetting to include a 
specific parameter that is significant for a cancer case’’). 
Practice-related issues also identified concern about the 
assumption that completeness equates to accuracy (eg, ‘‘the 
main issue with synoptic reporting is that completeness can 
mask accuracy’’; ‘‘synoptic reports are a form of presentation 
but do not necessarily mean that the data is more 
accurate’’). 
Process-related comments were centered on technology 

and usability of the reports because of software require
ments/restrictions (eg, ‘‘less convenient mostly due to 
software formatting limitations’’; ‘‘the rigidity of the choices 
do not necessarily reflect the complexity of the case we 
examine’’). 

CONCLUSION 

The adoption of a common electronic reporting standard 
by pathologists and hospitals in Ontario is unprecedented 
for a jurisdiction of this size and complexity. The achieve
ment of 92% of hospitals reporting at level 6 and a 94% 
completeness rate against the College of American Pathol
ogists cancer checklist standard is quite significant when 
compared with a recent study using College of American 
Pathologists Q-Probes data that indicated that the com
pleteness rate, in the 86 American institutions included in 
the study, was 68%.1 As is evident in the results of this 
study, physician satisfaction with standardized pathology 
reports is high when the information required to support 
diagnostic and prognostic decision making is readily 
available, relevant, and timely. Technologic considerations 
in the design and usability of standardized reports are vital 
to enabling access to information of importance to clinicians 
and minimizing the impacts on work flow and workload. 

The authors would like to acknowledge Jody Whitfield, research 
assistant, for her invaluable assistance with the data collection 
phase of this evaluation study. 
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