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Background: To provide valid assessments of answers to prognostic
questions, systematic reviews must appraise the quality of the avail-
able evidence. However, no standard quality assessment method is
currently available.

Purpose: To appraise how authors assess the quality of individual
studies in systematic reviews about prognosis and to propose rec-
ommendations for these quality assessments.

Data Sources: English-language publications listed in MEDLINE
from 1966 to October 2005 and review of cited references.

Study Selection: 163 systematic reviews about prognosis that in-
cluded assessments of the quality of studies.

Data Extraction: A total of 882 distinct quality items were ex-
tracted from the assessments that were reported in the various
reviews. Using an iterative process, 2 independent reviewers
grouped the items into 25 domains. The authors then specifically
identified domains necessary to assess potential biases of studies
and evaluated how often those domains had been addressed in
each review.

Data Synthesis: Fourteen of the domains addressed 6 sources of
bias related to study participation, study attrition, measurement of
prognostic factors, measurement of and controlling for confounding
variables, measurement of outcomes, and analysis approaches. Re-
views assessed a median of 2 of the 6 potential biases; only 2 (1%)
included criteria aimed at appraising all potential sources of bias.
Few reviews adequately assessed the impact of confounding
(12%), although more than half (59%) appraised the methods
used to measure the prognostic factors of interest.

Limitations: Reviews may have been missed by the search or
misclassified because of incomplete reporting. Validity and reliability
testing of the authors’ recommendations are required.

Conclusions: Quality appraisal, a necessary step in systematic re-
views, is incomplete in most reviews of prognosis studies. Adequate
quality assessment should include judgments about 6 areas of po-
tential study biases. Authors should incorporate these quality as-
sessments into their synthesis of evidence about prognosis.
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Prognosis studies are investigations of future events or
the evaluation of associations between risk factors and

health outcomes in populations of patients (1). The results
of such studies improve our understanding of the clinical
course of a disease and assist clinicians in making informed
decisions about how best to manage patients. Prognostic
research also informs the design of intervention studies by
helping define subgroups of patients who may benefit from
a new treatment and by providing necessary information
about the natural history of a disorder (2). There has re-
cently been a rapid increase in the use of systematic review
methods to synthesize the evidence on research questions
related to prognosis.

It is essential that investigators conducting systematic
reviews thoroughly appraise the methodologic quality of
included studies to be confident that a study’s design, con-
duct, analysis, and interpretation have adequately reduced
the opportunity for bias (3, 4). Caution is warranted, how-
ever, because inclusion of methodologically weak studies
can threaten the internal validity of a systematic review (4).
This follows abundant empirical evidence that inadequate
attention to biases can cause invalid results and inferences
(5–9). However, there is limited consensus on how to ap-
praise the quality of prognosis studies (1). A useful frame-
work to assess bias in such studies follows the basic prin-
ciples of epidemiologic research (10, 11). We focus on 6
areas of potential bias: study participation, study attrition,
prognostic factor measurement, confounding measurement
and account, outcome measurement, and analysis.

The main objectives of our “review of reviews” are to
describe methods used to assess the quality of prognosis

studies and to describe how well current practices assess
potential biases. Our secondary objective is to develop rec-
ommendations to guide future quality appraisal, both
within single studies of prognostic factors and within sys-
tematic reviews of the evidence. We hope this work facili-
tates future discussion and research on biases in prognosis
studies and systematic reviews.

METHODS

Literature Search and Study Selection
We identified systematic reviews of prognosis studies

by searching MEDLINE (1966 to October 2005) using
the search strategy recommended by McKibbon and col-
leagues (12). This strategy combines broad search terms for
systematic reviews (systematic review.mp; meta-analysis.mp)
and a sensitive search strategy for prognosis studies (cohort,
incidence, mortality, follow-up studies, prognos*, predict*, or
course). We also searched the reference lists of included
reviews and methodologic papers to identify other relevant
publications. We restricted our search to English-language
publications. One reviewer conducted the search and se-
lected the studies. Systematic reviews, defined as reviews of
published studies with a comprehensive search and system-
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atic selection, were included if they assessed the method-
ologic quality of the included studies by using 1 or more
explicit criteria. We excluded studies if they were meta-
analyses of independent patient data only, if their primary
goal was to investigate the effectiveness of an intervention
or specific diagnostic or screening tests, or if they included
studies that were not done on humans.

Data Extraction and Synthesis
Individual items included in the quality assessment of

the systematic reviews were recorded as they were reported
in the publication (that is, the information that would be
available to readers and future reviewers). We reviewed
journal Web sites and contacted the authors of the system-
atic reviews for additional information when authors made
such an offer in their original papers. When reviews as-
sessed different study designs by using different sets of
quality items, we extracted only those items used to assess
cohort studies.

We constructed a comprehensive list of distinct items
that the reviews used to assess the quality of their included
studies. The full text of each review was screened. All items
used by the review authors to assess the quality of studies
were extracted into a computerized spreadsheet by 1 re-
viewer.

Two experienced reviewers, a clinical epidemiologist
and an epidemiologist, independently synthesized the qual-
ity items extracted from the prognosis reviews to determine
how well the systematic reviews assessed potential biases.
We did this in 3 steps: 1) identified distinct concepts or
domains addressed by the quality items; 2) grouped each
extracted quality item into the appropriate domain or do-
mains; and 3) identified the domains necessary to assess
potential biases in prognosis studies. We then used this
information to assess how well the reviews’ quality assess-
ment included items from the domains necessary to assess
potential biases. After completing each of the first 3 steps,
the reviewers met to attempt to reach a consensus. The
consensus process involved each reviewer presenting his or
her observations and results, followed by discussion and
debate. A third reviewer was available in cases of persistent
disagreement or uncertainty.

In the first step, all domains addressed by the quality
items were identified. The first reviewer iteratively and pro-
gressively defined the domains as items were extracted from
the included reviews. The second reviewer defined domains
from a random list of all extracted quality items. Limited
guidance was provided to the reviewers so that their assess-
ments and definitions of domains would be independent.
The reviewers agreed on a final set of domains that ade-
quately and completely defined all of the extracted items.

In the second step, reviewers independently grouped
each extracted item into the appropriate domains. Review-
ers considered each extracted item by asking, “What is each
particular quality item addressing?” or “What are the re-
view’s authors ‘getting at’ with the particular quality assess-

ment item?”. Items were grouped into the domain or do-
mains that best represented the concepts being addressed.
For example, the extracted items “at least 80% of the group
originally identified was located for follow-up” and “fol-
low-up was sufficiently complete or doesn’t jeopardize va-
lidity” were each independently classified by both reviewers
as assessing the domain “completeness of follow-up ade-
quate,” whereas the extracted item “quantification and de-
scription of all subjects lost to follow-up” was classified as
assessing the domain “completeness of follow-up de-
scribed.”

In the third step, we identified the domains necessary
to assess potential biases. Each reviewer considered the
ability of the identified domains to adequately address, at least
in part, 1 of the following 6 potential biases: 1) study partic-
ipation, 2) study attrition, 3) prognostic factor measurement,
4) confounding measurement and account, 5) outcome mea-
surement, and 6) analysis. Domains were considered to ade-
quately address part of the framework if information garnered
from that domain would inform the assessment of potential
bias. For example, both reviewers judged that the identified
domain “study population represents source population or
population of interest” assessed potential bias in a prognosis
study, whereas the domain “research question definition” did
not, although the latter is an important consideration in as-
sessing the inclusion of studies in a systematic review.

Finally, on the basis of our previous ratings, we looked
at whether each review included items from the domains
necessary to assess the 6 potential biases. We calculated the
frequency of systematic reviews by assessing each potential
bias and the number of reviews that adequately assessed
bias overall. From this systematic synthesis, we developed
recommendations for improving quality appraisal in future
systematic reviews of prognosis studies.

We used Microsoft Access and Excel 2002 (Microsoft
Corp., Redmond, Washington) for data management and
SAS for Windows, version 9.1 (SAS Institute, Inc., Cary,
North Carolina) for descriptive statistics.

Role of the Funding Sources
The funding sources, the Canadian Institutes of

Health Research, the Canadian Chiropractic Research
Foundation, the Ontario Chiropractic Association, and the
Ontario Ministry of Health and Long Term Care, did not
have a role in the collection, analysis, or interpretation of
the data or in the decision to submit the manuscript for
publication.

RESULTS

We identified 1384 potentially relevant articles. Figure
1 shows a flow chart of studies that were included and
excluded. Figure 2 shows the number of reviews identified
by year of publication. We excluded 131 systematic reviews
of prognosis studies that did not seem to include any qual-
ity assessment of the included studies; this represented
44% of prognosis reviews. We included 163 reviews of
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prognosis studies in our analysis (13–175). The most com-
mon topics were cancer (15%), musculoskeletal disorders
and rheumatology (13%), cardiovascular (10%), neurology
(10%), and obstetrics (10%). Other reviews included a
wide range of health and health care topics. Sixty-three
percent of the reviews investigated the association between
a specific prognostic factor and a particular outcome; the
remainder investigated multiple prognostic factors or mod-
els. The number of primary studies included in each sys-
tematic review ranged from 3 to 167 (median, 18 [inter-
quartile range, 12 to 31]). A complete description of the
included reviews is available from the authors on request.

Quality Items
One hundred fifty-three reviews provided adequate

detail to allow extraction of quality items. Eight hundred
eighty-two distinct quality items were extracted from the
reviews. Most reviews developed their own set of quality
items, with only a few applying criteria from previous re-
views. Most quality items extracted from the reviews were
not well defined. For example, “analyzed appropriately”
and “controlled for confounding” were commonly used
descriptors to assess the adequacy of the statistical analysis
and of accounting for confounding, respectively. The qual-

ity items included in the reviews also differed in the se-
lected level or dose used. For example, for adequate follow-
up, levels were often set and ranged between 65% (130,
139) and 95% (92, 105). Also, specific quality items as-
sessed in the different reviews sometimes contradicted each
other. For example, with respect to statistical analysis, the
use of stepwise regression in the primary study was consid-
ered positive in 1 review (32), yet it was an exclusion cri-
terion (that is, fatal flaw) in another review (31).

Assessment of Opportunities for Bias
The 2 reviewers independently identified 17 and 30

domains of quality items, respectively. The main difference
between the reviewers was the explicitness of the defini-
tions. For example, reviewer 1 identified “prognostic factor
measured” and reviewer 2 identified “prognostic factor de-
fined,” “prognostic factor adequate,” and “prognostic fac-
tor measured appropriately” to assess the same bias. After
discussion, we reached consensus on 25 domains of quality
items, which are shown in Table 1. The 2 reviewers ini-
tially agreed on grouping 652 of 882 quality items into the
25 domains (74% agreement). Most discrepancies were
due to different interpretations of quality items by the 2
reviewers, which were resolved after discussion.

Fourteen of the 25 domains at least partly assessed 1 of
the 6 potential biases. Adequate assessment of each bias
required the review to judge how well each study’s meth-
ods limited the risk for the bias as opposed to the study
simply reporting what methods were used (Table 2). Ade-
quate assessment of biases was between 13% (for con-
founding measurement and account) and 59% (for prog-
nostic factor measurement). Reviews adequately assessed a
median of 2 (interquartile range, 1 to 4) of the 6 potential
biases. Only 2 reviews adequately assessed all 6 biases (79,
80), and 21 reviews addressed 5 of the 6 (14, 23, 24, 26,
30–32, 34, 67, 72, 73, 93, 100–102, 116, 117, 141, 148,

Figure 2. Number of systematic reviews of prognosis studies
identified over time.

The electronic search included 1996 to October 2005.

Figure 1. Flow diagram of inclusion and exclusion criteria of
systematic reviews.

The primary reason for exclusion is noted. *Includes 4 articles not avail-
able for full-article screening.
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155, 171). Eleven domains from the reviews did not fit our
framework because they were not judged to address poten-
tial biases (Table 1, items 15 to 25). These included do-
mains relevant to the review research question, generaliz-
ability, evidence supporting the conclusions of the study,
and domains used as general markers of overall quality.
Fifty-four percent of reviews (n � 82) included domains in
their quality assessment that were related to defining the
research question. Seventy-one percent of reviews (n �
109) included at least 1 item that may be viewed as an
overall marker of quality.

Integration of Study Quality in Systematic Reviews
Three main approaches were used to integrate study

quality into the systematic reviews (some reviews used
more than 1 approach). Fifty-five reviews used quality
items as inclusion or exclusion criteria in the initial screen-
ing of eligible articles (18 reviews) or in a secondary screen-
ing phase as “fatal flaw” criteria (37 reviews). Forty reviews
assessed overall study quality by assigning a quality score
on the basis of a fixed number of items, followed by rank-
ing (28 reviews) or use of a cutoff point (for example,
� 50% of criteria satisfied) to exclude studies from the
synthesis (12 reviews). Forty-two reviews tested the associ-
ation of quality and outcome either by presenting results
for subgroups of studies on the basis of methodologic qual-
ity (36 reviews: 16 based on overall quality score and 20
based on results of individual quality items) or by using
meta-regression analysis (5 reviews: 3 based on overall
quality score and 2 based on individual quality items). Fi-
nally, 24 reviews described the quality assessment; how-

ever, they did not incorporate study quality into the review
synthesis.

Association between Methodologic Quality and
Outcome

The 42 reviews that tested the association of quality
and outcome potentially provide empirical evidence. The
presentation of these data, however, was limited and the
findings were inconsistent. Evans and Levene (53) found a
statistically significant trend toward increased survival of
infants born preterm in studies with higher risk for selec-
tion bias. Other reviews did not find an association be-
tween selection bias and outcome (37, 110, 111, 167, 170,
173, 174). Prognostic factor measurement bias was exam-
ined in 8 reviews with no reported clinically or statistically
significant associations with results. Poor control of con-
founding was associated with inflated effect estimates in 4
studies: 1 on Helicobacter pylori infection and gastric cancer
(40), 1 on laboratory variables and lung cancer (163), 1 on
prevalence of specific conditions in carpal tunnel syndrome
(157), and 1 on breastfeeding and childhood obesity (175).
However, other reviews did not corroborate these findings
(62, 64, 119, 127, 141, 167, 174). Four of 5 available
studies did not find an association between adequate out-
come measurements and the size of the prognostic effect
(62, 64, 149, 173); O’Leary and colleagues (122) reported
more stable results with longer-term outcome measure-
ment in their review on primary affective disorders and
suicide.

DISCUSSION

We conducted a review of systematic reviews of prog-
nosis studies and observed a considerable increase in the
number of such reviews published recently. We found,
however, that quality assessment in the primary studies is
often incomplete and that there is wide variation in current
practice. Our results are similar to the findings of Deeks
and colleagues (4), who looked at systematic reviews of
intervention effectiveness, including nonrandomized stud-
ies. We think that our review clearly shows the need for
guidelines on assessing the quality of prognosis studies. We
have identified 4 distinct elements that are necessary to
adequately assess the quality of such studies in systematic
reviews: 1) operationalization of items to address potential
opportunities for bias, 2) assessment of biases, 3) synthe-
sizing the evidence, and 4) reporting results.

Operationalization of Items
We define operationalization of items as how individ-

ual quality items are described to inform reviewers’ assess-
ment of potential bias. We found that few reviews fully
operationalized their quality items. We understand that the
vague criteria described in publications might have been
used more explicitly by the review authors, and therefore
we may have underestimated the completeness of their
quality assessment. However, inadequate documentation of

Table 1. Domains Abstracted from the Included Systematic
Reviews

1. Source population clearly defined
2. Study population described
3. Study population represents source population or population of interest
4. Completeness of follow-up described
5. Completeness of follow-up adequate
6. Prognostic factors defined
7. Prognostic factors measured appropriately
8. Outcome defined
9. Outcome measured appropriately

10. Confounders defined and measured
11. Confounding accounted for
12. Analysis described
13. Analysis appropriate
14. Analysis provides sufficient presentation of data
15. External validation of results
16. Follow-up length appropriate
17. Follow-up length described
18. General appropriateness of outcome
19. General internal validity
20. Geographic area
21. Research question definition
22. Sample size adequate
23. Study design adequate
24. Year of publication
25. Evidence supporting conclusions
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the operationalization limits the readers’ abilities to inter-
pret methods and findings. We recommend that authors of
systematic reviews make their operationalizations accessible
in the published article, through journal Web sites, or
through author contact.

To assist review authors in operationalizing their qual-
ity items, our recommendations include a comprehensive
list of items that were extracted from the reviews of prog-
nosis studies and supplemented by recent methodologic
studies (Table 3). This list may include items that are
irrelevant to some review questions; reviewers should spec-
ify a priori those items that are relevant to their question.
For example, a review research question that considers the
impact of multiple potential prognostic factors will need to
consider potential confounders for each factor, whereas a
review of 1 factor will need to consider only potential con-
founders for the 1 prognostic factor of interest. Our rec-
ommendations also require that review authors clarify
some items on the basis of the review’s research question.
For example, the item “all important confounders, includ-
ing treatments, are measured” requires the reviewer to
specify the important confounding variables. This decision
should be based on previous research and a conceptual
model.

Assessment of Biases
Assessment of biases refers to the assessment of poten-

tial biases within the studies included in a review. It was
common for reviews to include quality items that assessed

the “reporting” of a study method rather than assessing
how well the study’s methods limited bias. For example,
some reviews included quality items assessing “outcome
defined” rather than “outcome measured appropriately.”
Good reporting in publications is important to assess study
quality; however, this alone is not sufficient to assess risk
for bias. In cases where individual biases were adequately
assessed, few reviews comprehensively assessed all impor-
tant biases. We recommend that quality appraisal of prog-
nosis studies consider each of 6 potential biases (Table 3)
in 2 steps. Step 1 is to assess the fully operationalized,
relevant quality items (Table 3, column 2). These item
responses are then used to inform step 2, where each of
the 6 potential biases (Table 3, column 1) are judged.
This approach to quality appraisal follows a method that has
been described by Wortman (176) as “mixed-criteria” quality
assessment. We recommend against “quality score” ap-
proaches that assign points on the basis of the number of
“positive” quality items because this reduces scientific judg-
ment. Review authors are also discouraged from setting
explicit values to assess risk for bias. For example, an item
“loss to follow-up less than 20%” is not adequate to assess
risk for bias associated with study attrition. Instead, we
suggest reviewers thoughtfully consider overlapping meth-
odologic issues and the direction of the potential bias for
each case. For example, low risk for attrition bias would
require adequate follow-up as well as demonstration that
the response is not likely to be associated with the prog-

Table 2. Domains Included in the Framework of Potential Biases and the Proportion of Reviews Assessing the Biases*

Potential Bias Studies
Adequately
Assessing
Bias, %†

Domains Addressed Studies
Assessing
Domain, %

1. The study sample represents the population of interest on 55 1. Source population clearly defined 50
key characteristics, sufficient to limit potential bias to the 2. Study population described 21
results (study participation). 3. Study population represents source

population or population of interest
50

2. Loss to follow-up (from sample to study population) is 42 4. Completeness of follow-up described 19
not associated with key characteristics, sufficient to limit
potential bias (i.e., the study data adequately represent
the sample) (study attrition).

5. Completeness of follow-up adequate 42

3. The prognostic factor of interest is adequately measured 59 6. Prognostic factors defined 31
in study participants to sufficiently limit potential bias
(prognostic factor measurement).

7. Prognostic factors measured appropriately 59

4. The outcomes of interest are adequately measured in 51 8. Outcome defined 42
study participants to sufficiently limit potential bias
(outcome measurement).

9. Outcome measured appropriately 51

5. Important potential confounders are appropriately 13 10. Confounders defined and measured 21
accounted for, limiting potential bias with respect to the
prognostic factor of interest (confounding measurement
and account).

11. Confounding accounted for 53

6. The statistical analysis is appropriate for the design of 33 12. Analysis described 8
the study, limiting potential for presentation of invalid 13. Analysis appropriate 33
results (analysis). 14. Analysis provides sufficient presentation of

data
32

* Data are from 153 prognostic systematic reviews with quality items that could be extracted.
†Adequate assessment included 1) study participation: “source population clearly defined” and “study population described” or “study population represents source
population or population of interest”; 2) study attrition: “completeness of follow-up adequate”; 3) prognostic factor measurement: “prognostic factors measured appropri-
ately”; 4) outcome measurement: “outcome measured appropriately”; 5) confounding measurement and account: “confounders defined and measured” and “confounding
accounted for”; and 6) analysis: “analysis appropriate.”
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nostic factor and outcome of interest (that is, random loss
to follow-up). This thoughtful approach to assessing risk
for bias will require trained data extractors or readers. Fur-
thermore, the assessment of risk for bias should be

completed by at least 2 independent reviewers. Reviewers’
consensus process should include discussion and debate of
the independent ratings of each item and the overall risk
for each potential bias.

Table 3. Guidelines for Assessing Quality in Prognostic Studies on the Basis of Framework of Potential Biases*

Potential Bias Items To Be Considered for Assessment of Potential Opportunity for Bias

Study participation
The study sample represents the population The source population or population of interest is adequately described for key characteristics.

of interest on key characteristics, The sampling frame and recruitment are adequately described, possibly including methods to identify the
sufficient to limit potential bias sample (number and type used, e.g., referral patterns in health care), period of recruitment,
to the results. and place of recruitment (setting and geographic location)

Yes Inclusion and exclusion criteria are adequately described (e.g., including explicit diagnostic criteria or
Partly “zero time” description).
No There is adequate participation in the study by eligible individuals.
Unsure The baseline study sample (i.e., individuals entering the study) is adequately described for key characteristics.

Study attrition
Loss to follow-up (from sample to study Response rate (i.e., proportion of study sample completing the study and providing outcome data)

population) is not associated with key is adequate.
characteristics (i.e., the study data Attempts to collect information on participants who dropped out of the study are described.
adequately represent the sample), Reasons for loss to follow-up are provided.
sufficient to limit potential bias. Participants lost to follow-up are adequately described for key characteristics.

Yes There are no important differences between key characteristics and outcomes in participants who completed
Partly the study and those who did not.
No
Unsure

Prognostic factor measurement
The prognostic factor of interest is A clear definition or description of the prognostic factor measured is provided (e.g., including dose,

adequately measured in study level, duration of exposure, and clear specification of the method of measurement).
participants to sufficiently limit Continuous variables are reported or appropriate (i.e., not data-dependent) cut-points are used.
potential bias. The prognostic factor measure and method are adequately valid and reliable to limit misclassification bias

Yes (e.g., may include relevant outside sources of information on measurement properties, also
Partly characteristics, such as blind measurement and limited reliance on recall).
No Adequate proportion of the study sample has complete data for prognostic factors.
Unsure The method and setting of measurement are the same for all study participants.

Appropriate methods are used if imputation is used for missing prognostic factor data.
Outcome measurement

The outcome of interest is adequately A clear definition of the outcome of interest is provided, including duration of follow-up and
measured in study participants to level and extent of the outcome construct.
sufficiently limit potential bias. The outcome measure and method used are adequately valid and reliable to limit misclassification

Yes bias (e.g., may include relevant outside sources of information on measurement properties, also
Partly characteristics, such as blind measurement and confirmation of outcome with valid and reliable test).
No The method and setting of measurement are the same for all study participants.
Unsure

Confounding measurement and account
Important potential confounders are All important confounders, including treatments (key variables in conceptual model), are measured.

appropriately accounted for, limiting Clear definitions of the important confounders measured are provided (e.g., including dose, level, and duration
potential bias with respect to the of exposures).
prognostic factor of interest. Measurement of all important confounders is adequately valid and reliable (e.g., may include relevant

Yes outside sources of information on measurement properties, also characteristics, such as blind
Partly measurement and limited reliance on recall).
No The method and setting of confounding measurement are the same for all study participants.
Unsure Appropriate methods are used if imputation is used for missing confounder data.

Important potential confounders are accounted for in the study design (e.g., matching for key variables,
stratification, or initial assembly of comparable groups).

Important potential confounders are accounted for in the analysis (i.e., appropriate adjustment).
Analysis

The statistical analysis is appropriate There is sufficient presentation of data to assess the adequacy of the analysis.
for the design of the study, The strategy for model building (i.e., inclusion of variables) is appropriate and is based on a conceptual
limiting potential for presentation framework or model.
of invalid results. The selected model is adequate for the design of the study.

Yes There is no selective reporting of results.
Partly
No
Unsure

* Guidelines should be applied on the basis of relevance to the review research question.
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Synthesizing the Evidence

Synthesizing the evidence describes how the results of
quality assessment are incorporated into a review’s synthe-
sis of the evidence. Although some reviews assessed quality,
not all used the results of their assessments when interpret-
ing the evidence. We recommend including information
on each of the 6 biases separately in the review synthesis
(that is, component-based analysis). For example, the evi-
dence of effect should be presented on the basis of studies
with low risk for bias associated with study participation,
study attrition, prognostic factor measurement, outcome
measurement, confounding measurement and account,
and analysis.

It may also be desirable for a review synthesis to in-
clude an assessment of evidence of effect based on studies
with an overall low risk for any important bias. Therefore,
we suggest that studies of acceptable quality for inclusion
in the synthesis would at least partly satisfy each of the 6
biases (that is, studies from the analysis that are at high risk
for any important bias would be omitted). Sensitivity analy-
ses should be used in review syntheses to explore the im-
pact of choices regarding study quality.

Reporting Results
Finally, we highlight the need to adequately report the

results of quality assessment for each individual study and
also for the group of included studies. This ensures the
transparency of the systematic review and allows readers to
interpret the results. Furthermore, this will provide empir-
ical evidence of association of potential biases with out-
come. Reporting such results will help users of research—
clinicians, policymakers, and funders—better understand
the impact of bias on prognosis studies and may yield bet-
ter-quality research over the long term.

Limitations and Next Steps
We think our review of systematic reviews of prognosis

studies has accomplished our objectives of describing cur-
rent quality assessment practice and making recommenda-
tions for future systematic reviews. However, our work has
several limitations and we encourage future discussion and
research on assessing bias in prognosis studies.

In our study, we used systematic review methods
and collected data from published reviews. Our methods
to identify publications may have missed some eligible
publications. Our search strategy yielded reviews published
in English-language, peer-reviewed, MEDLINE-indexed
journals and those with adequate assignment of keywords
and Medical Subject Heading (MeSH) terms. The in-
cluded reviews may be of higher quality than unidentified
reviews published in non–English-language journals and in
journals without peer review. However, this probably did
not have an impact on our recommendations: The 2 re-
viewers reached saturation on domain generation (that is,
no new domains were being generated from systematic re-
view quality criteria). Therefore, we believe our sample was
adequate and allowed us to make conclusions.

Second, we collected data on whether and how the
reviewers assessed the quality of prognosis studies mainly
from information available in the publications. We were
therefore limited by incomplete reporting of the systematic
review methods. Poor reporting of quality assessment that
was actually done by the reviews may have led us to un-
derestimate the extent and comprehensiveness of quality
assessment in prognosis reviews.

Third, we had only 2 reviewers reach consensus on the
identification of domains and the classification of quality
items. It would have been ideal to conduct a formal con-
sensus process with many international researchers. How-
ever, the results of the reviewers’ independent classifica-
tions were similar at each step of our investigation. We do
not think that a more comprehensive approach would sub-
stantially change our observation that quality assessment in
systematic reviews of prognosis is often incomplete.

Finally, our recommendations for quality assessment
require formal testing. The approach we used to develop
our recommendations—starting with basic epidemiologic
principles of bias and critically synthesizing the methods of
many systematic reviews—provides minimal face and con-
tent validity. However, additional research is needed to
apply our recommendations to systematic reviews in vari-
ous topics and to test all aspects of validity and reliability.
Testing of our recommendations is ongoing in 3 large
prognosis reviews.

Conclusions
Systematic reviews of the evidence are useful tools for

those who wish to identify, evaluate, and summarize infor-
mation on health care topics. Quality appraisal of relevant
studies is an important part of systematic reviews. How-
ever, we found that in reviews of prognosis, quality was
often incompletely assessed. For prognosis reviews, we rec-
ommend complete and clear operationalization of quality
items focused on the assessment of potential biases. Results
of quality assessment should be included in the summary
of the evidence and should be reported to allow interpre-
tation by readers. We hope our work provides some
groundwork and facilitates future discussion and research
on the impact of biases in prognosis studies and systematic
reviews.
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158. Viganò A, Dorgan M, Buckingham J, Bruera E, Suarez-Almazor ME.
Survival prediction in terminal cancer patients: a systematic review of the medical
literature. Palliat Med. 2000;14:363-74. [PMID: 11064783]
159. Wang WH, Huang JQ, Zheng GF, Lam SK, Karlberg J, Wong BC.
Non-steroidal anti-inflammatory drug use and the risk of gastric cancer: a system-
atic review and meta-analysis. J Natl Cancer Inst. 2003;95:1784-91. [PMID:
14652240]
160. Wasswa-Kintu S, Gan WQ, Man SF, Pare PD, Sin DD. Relationship
between reduced forced expiratory volume in one second and the risk of lung
cancer: a systematic review and meta-analysis. Thorax. 2005;60:570-5. [PMID:
15994265]
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