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Objectives: The aim of this study was to present a review of economic evaluations
conducted from a Canadian perspective and to characterize sources of evidence and
statistical methods to analyze effectiveness measures, resource utilization, and

uncertainty.

Methods: A search strategy was developed to identify Canadian economic evaluations
published between January 2001 and June 2006. A standardized abstraction form was
used to extract key data (e.g., study design, data sources, statistical methods).
Results: A total of 153 unique studies were included for review, of which 75 were
evaluations of drug therapies and less than half were funded by industry.
Cost-effectiveness analysis was the most common type of economic evaluation and 80
percent of the studies used modeling techniques. A single source of evidence for
effectiveness measures was used in half of the studies. Statistical methods were
commonly reported to compare effectiveness measures when the economic evaluation
was conducted alongside a clinical trial but less commonly when determining
effectiveness input parameters in model-based economic evaluations, or to analyze
resource utilization data. Authors relied mostly on univariate sensitivity analyses to

explore uncertainty.

Conclusions: This review identifies the need to improve the conduct and reporting of
statistical methods for economic evaluations to improve confidence in the results.
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Economic evaluations are playing an important role in deci-
sion making due to the increasing costs of healthcare com-
bined with uncertainty regarding the effectiveness and costs
associated with new health technologies. To improve the
quality of economic evaluations of healthcare interventions
and reporting transparency, several guidelines have been
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developed around the world. However, previous country-
specific assessments conducted during the last decade in
Canada (2;3), Spain (16), Australia (24), and more recently,
in Italy (11;15), Germany (25), Korea (20), and South Amer-
ica (21) have shown that many studies do not fully adhere
to the general principles proposed in these guidelines, al-
though improvement has been noted over time. One aspect
related to the conduct of economic evaluations that appears
to require further clarification is the consistency of statistical
methods to analyze cost and effectiveness data or to deal with
uncertainty.

While inconsistent reporting of statistical methods for
the analysis of cost data in economic evaluations conducted
alongside randomized controlled clinical trials (RCTs) has
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been reported (4;13;17), the proportion of studies using a
statistical test for comparing costs has increased from 53 per-
cent (1995) (4) to 80 percent (2003) (13). However, among
studies analyzing costs in 2003, 25 percent did not use appro-
priate methods to analyze cost data (e.g., using tests based
on normal theory for skewed and positive data). Recognizing
this problem, the 2005 ISPOR guidelines on economic evalu-
ations alongside clinical trials provided detailed background
and directions regarding cost data analysis (23). Another
methodological issue which has received little attention in the
health technology assessment literature is the choice of sta-
tistical distributions for count data (e.g., number of episodes
of asthma, number of physician visits). Similar to the analysis
of cost data, this issue is important, as in some cases (e.g., low
number of counts with a high frequency of zeros in the data,
skewed data), methods based on normal theory assumptions
may lead to inconsistent estimates (6;18;19), which could in
turn bias the results of the economic evaluation. Despite the
fact that count data are common in economic evaluations of
healthcare interventions, to the best of our knowledge, no
information is available on the reporting of methods to an-
alyze count data (effectiveness and resource utilization) in
published economic evaluations.

The past decade has also seen important methodologi-
cal developments in terms of statistical methods (5) to treat
and report uncertainty in economic evaluations, for example,
probabilistic sensitivity analysis (10), cost-effectiveness ac-
ceptability curves (14), but the recent literature (Italy (11;15),
Germany (25), Australia (12)) has generally not reported at a
national level how uncertainty was treated in economic eval-
uations. In addition, although Canada has introduced its third
edition of economic guidelines in 2006 (7), no recent assess-
ment of economic evaluation studies has been conducted in
Canada. Motivated by these factors, the main purpose of this
review was to describe recent published economic evalua-
tions conducted from a Canadian perspective with a focus
on data sources and statistical methods for the analysis of
effectiveness measures, resource utilization, and uncertainty.
We were also interested in knowing to what extent the ev-
idence used to derive effectiveness measures and resource
utilization data was Canadian. As requirements for drugs
and nondrug technologies differ in Canada (e.g., regulatory,
reimbursement), differences between economic evaluations
of drugs and nondrug technologies were investigated.

METHODS

Literature Search

A search strategy was developed to identify the published
literature evaluating healthcare technologies in Canada. The
search was limited to English and French language literature
published between January 2001 and June 2006. The pri-
mary computerized search was conducted by cross-searching
OVID MEDLINE®, EMBASE, CINAHL, Health Economic
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Evaluations Database (OHE HEED), the Canadian Research
Index, and CRD (Centre for Review and Dissemination),
which includes DARE (Database of Abstracts of Reviews
of Effects), NHS EED (National Health Services, Economic
Evaluations Database), and HTA (Health Technology As-
sessment) databases. A bibliographic search of the included
studies was also completed to ensure that all relevant stud-
ies were identified. Individualized search strategies for each
electronic database using relevant subject headings were cre-
ated accompanied by the use of the following keywords:
Canada, economic evaluation, healthcare programs, cost ben-
efit analysis, cost-minimization analysis, cost-effectiveness
analysis, cost-utility analysis and cost consequence. Al-
though we excluded cost consequence studies, it was impor-
tant to include these keywords in case of misclassification of
true economic evaluations.

Titles and abstracts of identified studies were screened
for possible inclusion or exclusion before retrieving full-
text versions of the publications. Included studies were the
studies that examined and compared both the costs and out-
comes associated with healthcare technologies from a Cana-
dian perspective. Excluded studies were effectiveness stud-
ies, cost studies, studies performed outside of Canada, cost-
consequence studies, methodological papers, letters, and
commentaries.

Data Abstraction

A standardized abstraction form was created and used to ex-
tract key characteristics of the studies under review, including
types of technology evaluated (i.e., drugs versus nondrugs),
type of economic evaluation (cost-effectiveness analysis,
cost-utility analysis, cost-benefit analysis, cost-minimization
analysis), study design (patient-level when the analysis was
conducted alongside the trial or decision-analytic model-
based economic evaluations), funding (e.g., government, in-
dustry), and study perspective (e.g., societal). Each study was
reviewed to identify information sources (e.g., trial, literature
review, meta-analysis) and to classify the effectiveness mea-
sures into discrete (count data), continuous, or other types
of variables (e.g., dichotomous, scale). For each study, we
documented if statistical methods to compare treatment ef-
fects in patient-level economic evaluations or input efficacy
parameters for decision-analytic models and resource uti-
lization were clearly stated or if one was referred to another
publication for further details.

A predefined list was used to classify the statistical meth-
ods (e.g., t-test, Chi-squared statistic, Poisson regression).
Methods to deal with uncertainty were documented for each
study (e.g., probabilistic sensitivity analysis for decision-
analytic models, bootstrap for patient-level-based economic
evaluations). Analyses were conducted for all included stud-
ies and for drug and nondrug evaluations. Statistical dif-
ferences between drug and nondrug economic evaluations
were investigated using the Chi-squared statistic. However,
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as the choice of statistical methods is primarily dependent
on study design (e.g., patient-level data in trial-based eval-
uations versus secondary sources in model-based economic
evaluations), statistical methods were stratified by study de-
sign rather than for drug and nondrug studies. All the infor-
mation was entered into a Microsoft® Access database that
was developed for the study purpose.

RESULTS

Literature Search

The literature search identified 1,743 unique citations fol-
lowing the removal of duplicates. After screening titles and
abstracts, 1,420 citations were excluded, mainly because they
were not economic evaluations or a full report (e.g., letter).
A full-text review of the remaining 323 articles resulted in
the exclusion of 170 citations, of which 31 were not from a
Canadian perspective and 77 were cost-consequence studies
(see Supplementary Figure 1, which can be viewed online at
www.journals.cambridge.org/thc). Data were abstracted for
the 153 Canadian economic evaluations published between
January 2001 and June 2006 that met our inclusion criteria.

Description of Studies Included in the
Review

Among the 153 articles included in this review, 75 articles
(49 percent) were economic evaluations of drugs and 78 (51
percent) evaluated nondrug technologies. Nondrug technolo-
gies included procedures (14 percent), devices (12 percent),
programs (12 percent), a combination of technologies (10
percent), and other (3 percent). Almost two-thirds of the
studies (63 percent) used a government or third-party payer
perspective and 23 percent a societal perspective.

Cost-effectiveness analysis (CEA) (N = 89) was pre-
ferred over cost-utility analysis (CUA) (N = 28), cost-benefit
analysis (CBA) (N = 5), and cost-minimization analysis
(CMA) (N = 6). Twenty-four studies used both CEA and
CUA in their assessment, and one study evaluated a program
using a CEA and a CBA (Table 1). Decision-analytic model-
based economic evaluations (N = 101) were more common
than patient-level-based economic evaluations (N = 28). Ten
studies combined trial data with a decision analytic model
and three of these ten studies extrapolated the results over a
time horizon larger than 1 year. The category “other” (9 per-
cent) included economic evaluations based on retrospective
studies (e.g., chart reviews, case-control studies) or studies
that were not based on trial data or modeling techniques
(Table 1).

Approximately 80 percent of the studies disclosed their
source of funding. Industry funded 67 percent of economic
evaluations of drugs and 21 percent of nondrug evaluations, a
difference that was statistically significant (Table 1). No sta-
tistical differences between economic evaluations of drugs

and nondrugs were found in terms of type of economic eval-
uations or study design (Table 1).

Effectiveness Measures and Source of
Evidence

Two hundred eleven (211) effectiveness measures were used
in these 153 studies. The majority of the effectiveness mea-
sures were disease specific (56 percent) such as a 10-point
improvement in a disease-specific scale or number of events
avoided. Life-years gained (LYG) and quality-adjusted life-
years (QALYs) represented 20 percent and 23 percent of the
outcomes, respectively. Approximately one-third of all ef-
fectiveness measures were discrete outcomes (e.g., events or
cases avoided) (see Supplementary Figure 2, which can be
viewed online at www.journals.cambridge.org/thc).

In terms of information sources, approximately half (51
percent) of the effectiveness measures were based on one sin-
gle source of evidence, and two-thirds of the single source of
evidence were based on randomized controlled trials. RCTs
were used significantly more often in drug than nondrug eco-
nomic evaluations (Table 2). Of the 273 data sources used to
derive these 211 outcomes, approximately half (51 percent)
of the information sources were trials (either patient-level
or published literature). The remaining sources originated
from literature reviews without a meta-analysis (11 percent),
meta-analyses (10 percent), expert opinion (8 percent), ad-
ministrative databases (5 percent), or other (e.g., chart review,
literature sources cited without a comprehensive search strat-
egy). Reporting of whether Canadian patients were included
in the assessment of the effectiveness measure was uncom-
mon (Table 2). Trials as information sources were used more
often in drug assessments, whereas literature reviews and ex-
pert opinion were used more often in nondrug assessments,
and these differences were statistically significant (Table 2).

Resource Utilization, Unit Costs, and
Source of Evidence

Most articles used published data (25 percent), trial informa-
tion (23 percent), and expert opinion (14 percent) to derive
resource utilization (Table 3). Administrative databases were
cited 12 percent of the time. Half of the studies (51 percent)
included in this review reported that the source of resource
utilization was only Canadian, whereas non-Canadian evi-
dence was reported in 14 percent of the studies. The only
statistical difference between economic evaluations of drugs
and nondrugs was related to the number of studies stating
that resource utilization used in the evaluation was not 100
percent Canadian, which was more frequently observed for
drug evaluations (Table 3). Almost one-quarter (24 percent)
of the studies presented resource utilization assumptions in
a table. With respect to unit costs, the majority of the studies
(78 percent) reported the sources of unit costs and half of
the studies (52 percent) presented unit costs in a table. Unit
costs were derived from provincial formularies (29 percent),
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Table 1. Classification of the 153 Studies by Type of Evaluation, Study Design, Source of Funding
and Type of Technology Evaluated

Total Drug Nondrug Drug vs Nondrug
(N=153) (N=175) (N=178) (p Value)
Type of evaluation
CEA 58% 59% 58% 0.903
CUA 18% 19% 18% 0.909
CBA 3% 3% 4% 0.682
CMA 4% 4% 4% 0.961
CEA and CUA 16% 16% 15% 0.917
CEA and CBA 1% 0% 1% 0.325
Study design
Patient-level-based 18% 17% 19% 0.762
Model-based 66% 67% 65% 0.867
Both 7% 9% 4% 0.170
Other 9% 7% 12% 0.296
Funding
Academic/granting 13% 10% 16% 0.203
agency
Disease-related agency 10% 5% 14% 0.040
Government 10% 2% 16% 0.002
Industry 43% 67% 21% <0.001
No funding 1% 1% 0% 0.283
Other 3% 1% 5% 0.128
Funding undisclosed 21% 13% 27% 0.025

CEA, cost-effectiveness analysis; CUA, cost-utility analysis; CBA, cost-benefit analysis; CMA, cost-minimization analysis.

Table 2. Data Sources and Canadian Evidence for Effectiveness Measures by Type
of Technology Assessed

Drug vs Nondrug

Total Drug Nondrug (p Value)

Percentage of effectiveness measures (N = 211) derived from a single source of evidence
and RCT

Single source 51% 48% 53% 0.455
Among single source, 64% 75% 55% 0.001
% RCT
Data sources (N = 273 data sources)
Trials 51% 62% 42% 0.001
Administrative database 5% 7% 3% 0.118
Literature review 11% 4% 16% 0.001
Meta-analysis 10% 13% 9% 0.279
Expert opinion 8% 2% 12% 0.003
Other 15% 12% 18% 0.148
Percentage of outcomes (N = 211) including Canadian patients
Yes 43% 36% 50% 0.047
No 1% 2% 0% 0.134
Unknown 56% 62% 50% 0.092

RCT, randomized controlled trial.

other studies (18 percent), and administrative databases (16
percent). One-third of the studies (33 percent) mentioned
having updated costs to reflect current dollars.

Statistical Methods

Statistical methods used to analyze effectiveness measures
in patient-level economic evaluations or input efficacy pa-
rameters in models were clearly stated in 69 of the 153
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studies under review (45 percent). In five cases, the reader
was referred to other studies for a description of the sta-
tistical methods. The reporting of statistical methods oc-
curred more frequently when the analysis was conducted
alongside a trial (82 percent) rather than when modeling
techniques (29 percent) or when a combination of patient-
level data and modeling techniques (30 percent) was used
(Table 4).
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Table 3. Data Sources and Canadian Evidence for Resource
Utilization and by Type of Technology Assessed

Drug vs Nondrug

Total Drug Nondrug (p Value)

Data sources (N = 197)

Trials 23% 20% 26% 0.335

Administrative 12% 15% 8% 0.140

databases

Expert opinion 14% 16% 11% 0.342

Literature 25% 25% 25% 0.967

Other 13% 12% 13% 0.768

Unknown 14% 12% 16% 0.366
Resource utilization only Canadian? (N = 153 studies)

Yes 51% 47% 55% 0.295

No 14% 21% 8% 0.016

Unknown 35% 32% 37% 0.501

A total of 125 statistical methods were reported in these
sixty-nine studies (Table 4). Among these methods, #-test
(27 percent) and Chi-squared statistic (20 percent) were more
common in patient-level based economic evaluations to com-
pare treatment effects while fixed or random-effect meta-
analyses (42 percent) were the methods of choice for models
for the input efficacy parameter (Table 4), with an equal
proportion of fixed and random effects techniques. Although
analyses based on Kaplan-Meier (KM) estimates represented
6-7 percent of all studies reporting statistical methods, KM
was used more often when the study combined trial data with
a model (33 percent). Less than 20 percent of the methods

were based on regression models (e.g., ordinary least squares,
hazard models) (Table 4).

For count data, statistical methods were documented for
13 percent of the sixty-seven effectiveness measures clas-
sified as count outcome, yielding a total of nine statistical
methods: Mann-Whitney U (N = 1), Chi-squared statistics
(N = 2), meta-analysis (N = 1), Poisson (N = 1), Student-¢
(N = 2), analysis of variance (ANOVA) (N = 1) and survival
analysis (N = 1). Only four studies reported statistical meth-
ods for resource utilization, for a total of five methods: Pois-
son regression (N = 1), Wilcoxon test (N = 1), KM analysis
(N =1), Chi-squared statistics (N = 1), and ANOVA (N =1).

Treatment of Uncertainty

To deal with uncertainty, authors relied predominantly on
univariate (67 percent) or multi-way (17 percent) sensitivity
analysis in which one or two parameters are varied while
the other parameters are held constant (see Supplementary
Table 1, which can be viewed online at http://www.
journals.cambridge.org/thc). To deal with parameter uncer-
tainty, probabilistic sensitivity analyses (e.g., Monte-Carlo
simulations) were conducted in 24 percent of model-based
studies. In comparison, bootstrap techniques to deal with
sampling uncertainty were used in 36 percent of patient-level-
based economic evaluations. Representation of uncertainty
(e.g., any deterministic sensitivity analysis, probabilistic sen-
sitivity analysis [PSA]) was illustrated graphically 28 percent
of the time. Subgroup analyses were conducted 9 percent of
the time (see Supplementary Table 1). The only statistical

Table 4. Reporting of Statistical Methods for the Analysis of Effectiveness Measures by Study Design

Total Trial-Based ~ Model-Based Both Other

No. of studies (N) 153 28 101 10 14
No. of studies clearly stating 69 (45%) 23 (82%) 29 (29%) 3(30%) 14 (100%)
statistical methods (N and %)

No. of studies referring to another 5 1 4 0 0
paper for statistical analysis (V)

No. of statistical methods reported 125 44 48 3 30
@)
Student ¢ 15% 27% 2% 33% 17%
Chi-squared 14% 20% 2% 0% 27%
ANOVA 4% 7% 0% 33% 3%
Mann-Whitney U 4% 9% 2% 0% 0%
Wilcoxon test 3% 5% 2% 0% 3%
Kaplan Meier 10% 7% 6% 33% 20%
Cox regression 3% 0% 0% 0% 13%
Hazard Model — Weibull model 2% 0% 4% 0% 0%
Hazard model — exponential 1% 0% 2% 0% 0%
Meta-analysis fixed effects model 7% 0% 19% 0% 0%
Meta-analysis random effects model 10% 0% 23% 0% 3%
Logistic model 6% 9% 8% 0% 0%
Poisson model 1% 0% 1% 0% 0%
OLS regressions 4% 2% 6% 0% 3%
Other 15% 13% 23% 0% 10%

Note. Some percentages may not sum to 100% due to rounding.

ANOVA, analysis of variance; OLS, ordinary least squares.
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difference between evaluations of drug and nondrug tech-
nologies was related to the use of Monte Carlo simulations
for decision-analytic models, which was more frequent for
drug evaluations (33 percent versus 15 percent for nondrug
technologies).

DISCUSSION

Our review included 153 economic studies published be-
tween 2001 and June 2006 from a Canadian perspective, of
which half of the studies were evaluations of pharmacother-
apies and half were funded by the industry. As observed
elsewhere, our results indicated that CEA was the preferred
method of analysis. Of concern, and as previously reported
(1;26), disease-specific end points were commonly used in
CEAs, limiting our ability to compare different interventions.
Although the 1994 (8) and 1997 (9) Canadian guidelines rec-
ommended a societal perspective as the reference case, less
than one of four studies under review used a societal per-
spective.

Consistent with the review of the UK National Health
Service (NHS) Economic Evaluation Database (EED) be-
tween 1994 and 1999 (22), the majority of the studies in-
cluded in our review used decision-analytic models. Effec-
tiveness measures were commonly derived from a single
source of evidence (51 percent in our study versus 66 percent
in the NHS study) or from trials (50 percent of data sources
in Italy (15) and in our review). Our results also indicated
that two-thirds of the single sources of evidence were based
on randomized trials and meta-analytic techniques were used
in 10 percent of the studies. Although not directly compara-
ble, these proportions are similar in magnitude with a recent
Australian review of 245 interventions published from 1966
to April 2005 (12) indicating that 54 percent of the evidence
for effectiveness measures was either derived from a RCT or
a meta-analysis (i.e., strong evidence) versus 43 percent in
our review. We also determined to which extent the evidence
was Canadian. Results showed that less than 50 percent of the
studies indicated whether Canadian patients were included
in the determination of the effectiveness measures or if re-
source utilization were only Canadian. This may also be of
concern due to potential differences in patient characteristics
and healthcare systems between Canada and other countries.
Our review also highlighted the need to increase the use of
administrative databases to perform economic evaluations.
Despite the wealth of Canadian administrative data, less than
15 percent of the studies used administrative databases for
the determination of the resource utilization.

Statistical methods used to assess effectiveness measures
were commonly reported in patient-level economic evalua-
tion (82 percent of the time) but rarely in decision-analytic
models (29 percent). Despite the fact that almost one-third of
the reported effectiveness measures were discrete variables,
count data models (e.g., Poisson, Negative Binomial distri-
bution) were rarely reported. Within the limited number of
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statistical methods reported to analyze count data (N = 14),
techniques based on normal theory (e.g., Student , ANOVA)
were used in almost one of three methods, despite the fact
that the count data are bound to be nonnegative and discrete.
Other results also showed that a large number of studies
did not fully make use of statistical methods to deal with
sampling uncertainty in patient-level analysis or parameter
uncertainty in decision-analytic models but rather relied on
univariate sensitivity analysis.

Although there are no studies to directly compare our
findings, a recent review of methods to analyze cost data in
economic evaluations conducted alongside randomized clin-
ical trials (N = 115 economic evaluations published in 2003
of which 42 calculated a cost-effectiveness ratio) provides an
insightful comparison with our patient-level analysis. In this
review, Doshi et al. (13) found that 20 percent of the studies
did not perform a statistical test for the comparison of costs
(compared to 20 percent in our study for effectiveness) and
one-third did not perform the appropriate test, which is also
similar to our findings for count data. The use of regression
techniques to analyze cost data in the review of Doshi et al.
(13) or effectiveness data in our study was also similar
(9 percent versus 11 percent, respectively). Our results
regarding the proportion of economic evaluations conducted
alongside a trial that dealt with sampling uncertainty were
also consistent with the findings of Doshi et al. (57 percent
in the review by Doshi et al. among studies calculated an
incremental cost-effectiveness ratio versus 36 percent in our
review). Our results also indicated that 80 percent of the
decision-analytic model-based economic evaluations did not
report any statistical methods for efficacy input parameters.
This result may be explained by the fact that models are built
from secondary sources of data, and it may not be possible
to make statistical comparisons in some cases. However, the
majority (75 percent) of the decision-analytic models did
not fully explore the uncertainty associated with the model
parameters by conducting a PSA, although univariate sensi-
tivity analyses were commonly used. Compared to univariate
sensitivity analyses, PSA in which all input parameters are
sampled from predefined distributions presents a more re-
alistic representation of the impact of parameter uncertainty
on the results (5,10). When we compare our results to a
recent review of 48 economic evaluations conducted by five
Canadian HTA agencies (26), Canadian HTA agencies more
frequently used probabilistic sensitivity analyses (67 percent
versus 24 percent in our study) to deal with parameter uncer-
tainty. Finally, our results indicated few differences between
economic evaluations of drug and nondrug technologies in
terms of types of economic evaluation, study design, and data
sources for resource utilization. However, statistical differ-
ences were noted in terms of funding (i.e., industry funding
mostly drug evaluations), data sources for the effectiveness
measures (e.g., more trials and less expert opinion in drug
evaluations), and use of probabilistic sensitivity analysis
(e.g., more frequently conducted for drug assessments).
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Several limitations associated with this study should be
taken in consideration when interpreting the results. Due to
the broad research question and the challenges associated
with developing an inclusive literature search strategy, there
is arisk that some studies may have been missed in the initial
screening process. However, to minimize this risk, all refer-
ences listed in the included studies were manually searched
to identify potential “missed” studies. There is also a risk
that some study characteristics may have been misclassified
despite our attempts to develop a data abstraction form re-
quiring minimal data interpretation. Although our results are
similar to previous assessments in many respects, the results
of this study may not be generalizable to other countries as
only published studies conducted from a Canadian perspec-
tive were included in our assessment. Although we provide
the first description of the statistical methods reported in the
economic literature to analyze effectiveness measures (count
and non count data) and resource utilization, we did not eval-
uate if the statistical methods were appropriate. This would
have suggested to analyze all the data sources cited in these
studies, which was beyond the scope of this review. This
is an important avenue of research left for future research.
However, although limited by the low number of reported
methods, our findings seem to suggest some inappropriate
use of methods for count data (e.g., t-test). Similarly, we did
not evaluate the quality of these studies or compliance with
the Canadian economic guidelines but rather provided a de-
scription of recent economic evaluations conducted from a
Canadian perspective with a focus on data sources, statistical
methods for effectiveness measures, resource utilization, and
to deal with uncertainty.

Despite these limitations, our sample was composed of
153 economic evaluations conducted from a Canadian per-
spective and published between 2001 and mid-2006. As such,
the trends observed in this assessment should provide a good
overview of the characteristics of economic papers recently
published in Canada. Our results are also comparable with
previous assessments conducted elsewhere in terms of types
of economic evaluations, study design, study perspective,
sources of information, and treatment of uncertainty. These
results have several implications. First, it will be important to
appraise future economic evaluations conducted in Canada
in light of the 2006 Canadian guidelines for economic eval-
uations of healthcare technologies and recent methodolog-
ical advancements. More importantly, future textbooks and
guidelines should provide guidance regarding the conduct
and reporting of the statistical methods used to analyze ef-
fectiveness measures and count data resource utilization. For
example, the more recent ISPOR guidelines for conducting
economic evaluations of clinical trials provided guidance re-
garding the analysis of cost data (23). Although costs and
count data (e.g., one-third of all effectiveness measures in
our sample of 153 economic studies, resource utilization) are
equally important in economic evaluations and share simi-
larities (positive data, skewed data), the analyst is provided

with little guidance regarding the analysis of count data in
economic evaluations. The authors of future studies should
also be encouraged to fully explore parameter or sampling
uncertainty in economic evaluations of healthcare technolo-
gies to increase confidence in the results. Education should
remain a priority to train students, health professionals, and
decision makers to conduct, report, and interpret economic
evaluations of healthcare technologies.

In summary, our quest of evidence in published Cana-
dian economic studies indicated the following: (i) half of the
economic evaluations used strong level of evidence; (ii) half
of the health outcomes were disease-specific; (iii) statisti-
cal methods used to determine input efficacy parameters in
decision-analytic models were poorly reported; (iv) it was
unknown if Canadian patients were included in the source
of evidence in 50 percent of the cases; (v) it was unknown
if Canadian resource utilization only were used 35 percent
of the time; (vi) a minority of studies dealt with the un-
certainty associated with the data in a comprehensive way.
These results are aligned with recent reviews calling for an
improvement in quality and reporting transparency in eco-
nomic evaluations.
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