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Observational longitudinal research is particularly useful for assessing etiology and prognosis and for providing
evidence for clinical decision making. However, there are no structured reporting requirements for studies of this
design to assist authors, editors, and readers. The authors developed and tested a checklist of criteria related to
threats to the internal and external validity of observational longitudinal studies. The checklist criteria concerned
recruitment, data collection, biases, and data analysis and descriptive issues relevant to study rationale, study
population, and generalizability. Two raters independently assessed 49 randomly selected articles describing
stroke research published from 1999 to 2003 in six journals: American Journal of Epidemiology, Journal of
Epidemiology and Community Health, Stroke, Annals of Neurology, Archives of Physical Medicine and
Rehabilitation, and American Journal of Physical Medicine and Rehabilitation. On average, 17 of the 33 checklist
criteria were reported. Criteria describing the study design were better reported than those related to internal
validity. No relation was found between study type (etiologic or prognostic) or word count and quality of reporting.
A flow diagram for summarizing participant flow through a study was developed. Editors and authors should
consider using a checklist and flow diagram when reporting on observational longitudinal research.

epidemiologic factors; longitudinal studies

Abbreviations: CONSORT, Consolidated Standards of Reporting Trials; SD, standard deviation.

Reporting requirements for clinical trials have improved
substantially since the 1960s, when researchers first identi-
fied a lack of rigor (1–3). The movement toward standard-
ized reporting has arisen from the recognition that
inadequate reporting, for example, of concealed allocation,
can lead to biased interpretation (4). The tangible outcome of
this improvement is the revised Consolidated Standards of
Reporting Trials (CONSORT) statement, comprising a 22-
item checklist and flow diagram (5). CONSORT has been
adopted by over 150 journals worldwide (6), and its use has
been linked with improved quality of reporting of clinical
trials, although inadequacies persist (7–9). Since CONSORT,
other statements of reporting requirements for nonrandom-
ized interventions (10), meta-analyses (11, 12), and diag-
nostic tests (13) have appeared. As yet, however, no such
equivalent standards for reporting observational longitudinal
studies are known to exist. The strength of this design,

particularly for assessing etiology and prognosis, is increas-
ingly being recognized (14–17), as is the value of the
evidence for clinical decision making (18–21).

In the absence of standard reporting guidelines, authors
may refer to theoretical papers and texts describing observa-
tional longitudinal research designs (22–24). Although some
of these sources provide comprehensive coverage of aspects
of observational longitudinal research on which internal and
external validity of results depend, others are brief. A few
authors have developed checklists with which to assess the
quality of reporting of articles, including observational
longitudinal research (10, 25–28). These checklists differ in
their coverage of elements relevant to the design of observa-
tional longitudinal research. The majority are brief or
nonspecific and focus on quality judgments. The most
comprehensive of these is the Transparent Reporting of
Evaluations with Nonrandomized Designs (TREND) state-
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ment (10), which is very detailed and places a particular
emphasis on interventions. It provides a detailed assessment
of the quality of these designs and has suggestions for better
reporting. However, none of the checklists offers a simple or
straightforward set of guidelines for how observational
longitudinal studies should be reported. Adequate reporting
is the only means by which proper interpretation can occur
(20). The success of CONSORT illustrates the benefits to be
gained from improved communication between authors,
editors, and readers about research design fundamentals.

The aim of this study was to identify desirable elements in
the reporting of observational longitudinal research,
construct a CONSORT-style checklist and flow diagram,
and test the checklist against published observational longi-
tudinal research. Like other authors (3, 27), we focused on
the adequacy of reporting (i.e., whether or not an aspect was
reported) and did not attempt to assess quality per se. The
secondary focus was to explore the likely value to editors
and authors of developing a checklist and flow diagram,
covering desirable reporting elements, that would help
readers evaluate observational longitudinal research.

MATERIALS AND METHODS

Development of guidelines

We examined the literature on reporting of observational
longitudinal research by using the MEDLINE (National
Library of Medicine, Bethesda, Maryland), PSYCHLIT
(American Psychological Association, Washington, DC),
and CINALH (Cinahl Information Systems, Glendale,
California) online databases and by hand searching. Search
terms included observational, longitudinal, prospective,
follow-up, cohort, and outcomes. The literature retrieved
described threats to the internal and external validity of
longitudinal research and epidemiologic methods in
general (e.g., Grimes and Schulz (16), McKee et al. (18),
the Epidemiology Work Group of the Interagency Regula-
tory Liaison Group (22), Wolfe (23), Hartz and Marsh (24),
Kleinbaum et al. (29), Greenland (30), Zapf et al. (31),
Wolfe et al. (32), Zaccai (33), and Grimes et al. (34)).
Several authors had developed their own checklists to
assess reporting in epidemiologic studies, and these were
reviewed (10, 25–28). Published checklists for reporting
randomized (5) and nonrandomized trials (10), meta-
analyses (11, 12), and reports on diagnostic accuracy (13)
were also reviewed. Additionally, we also examined text-
books on epidemiology (e.g., Rothman and Greenland (35)
and Hennekins and Buring (36)).

A draft outline of essential elements related to threats to
the internal validity of observational longitudinal research
was created. A working group of nine epidemiologists,
biostatisticians, and social scientists, with a wide range of
qualifications, experience, and clinical interests, contributed
and revised checklist criteria. For each essential element
identified (e.g., selection bias), the most important criteria
(descriptors) to describe an observational longitudinal study
were identified (e.g., sampling frame, consent rates, loss to
follow-up, item nonresponse). Through this iterative revi-
sion process, other criteria fundamental to describing obser-

vational longitudinal research adequately (e.g., setting) and
to considering generalizability were added to the checklist.
Criteria were to be scored as reported (yes), not reported
(no), or not applicable to report. To score “yes,” each crite-
rion must be reported in enough detail to allow the reader to
judge that the definition had been met. If inadequate infor-
mation about a criterion was reported, it was scored “no.” If
authors referred readers to another publication for specific
details about the study methods (e.g., sampling or eligi-
bility), the criterion was scored “no.”

The draft checklist was piloted by the first two authors (L.
T. and R. W.), who independently rated 10 articles
describing observational longitudinal research (defined as
studies in which any designated group of persons was
followed or traced over a period of time) (37). Following the
pilot study, the criteria were reviewed and were modified by
the working group. Once the final checklist was agreed
upon, it was tested on a random selection of articles
describing observational longitudinal research. The clinical
area of stroke was chosen as an example because it is the
current field of interest of the first author. None of the other
authors or members of the working group had substantive
experience in stroke research. Six journals publishing epide-
miology, clinical, and rehabilitation stroke research, with a
range of impact factors (from 0.9 to 8.6), were chosen:
American Journal of Epidemiology, Journal of Epidemi-
ology and Community Health, Stroke, Annals of Neurology,
Archives of Physical Medicine and Rehabilitation, and
American Journal of Physical Medicine and Rehabilitation.

Ten articles reporting observational longitudinal research
were randomly sampled from each journal. The sampling
frame was every volume of the six journals published
between June 1999 and June 2003 inclusive. Ten randomly
generated volume/issue “pairs” (e.g., issue 3, 2002) were
produced for each journal. Potentially eligible articles were
identified from words such as “longitudinal,” “follow-up,”
“outcomes,” “prospective,” or “observational” appearing in
the title or abstract. Content eligibility was assessed by the
presence of any of the words “stroke,” or “cerebrovascular
accident,” or “CVA,” or “acquired brain injury,” or “infarct”
coupled with a structure or hemisphere of the brain; or words
illustrative of stroke symptoms, for example, “hemiplegia,”
“hemiparesis,” or “neglect.” Exclusion criteria were words
indicating that the study was randomized; an intervention; a
case series; a case-control, cross-sectional, or retrospective
study; or a systematic review. Studies of animals were also
excluded. When more than one eligible article was identified
in a particular volume/issue pair for a selected journal, all
were numbered and one selected randomly. When a volume/
issue pair had no eligible articles, a new volume/issue pair
was randomly generated for the same journal. The American
Journal of Epidemiology and the Journal of Epidemiology
and Community Health had only three and six eligible arti-
cles, respectively, within the sampling frame, so all were
included. None of the authors or the members of the working
group was an author of any of the sampled publications.

Of the 49 articles selected, six were published from June to
December 1999, 11 during 2000, 10 during 2001, and 11
each during 2002 and from January to June 2003. The article
list is available at the following website: http://
 Am J Epidemiol   2005;161:280–288
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www.sph.uq.edu.au/hisdu/bias_refs.html. Each article was
independently rated with the checklist by the first two
authors, who then compared ratings and resolved disagree-
ments by consensus. When disagreements could not be
resolved, a third independent rater made the final judgment.
Besides the rating of each article with the checklist, it was
noted whether the study was primarily etiologic (n = 20),
prognostic (n = 25), or both (n = 4). The text word count of
each article was also estimated. The working group also
drafted a summary flow diagram to represent the essential
elements of participant recruitment and follow-up in obser-
vational longitudinal studies.

Statistical analysis

Descriptive statistics were computed for each checklist
criterion by type of study (etiologic or prognostic), journal,
and word count. Agreement between the two raters on the 33
criteria was summarized by percentage agreement, presented
here by the median and quartiles. For each article, the number
of criteria reported was divided by the number of relevant
criteria to give a score reflecting the proportion of relevant or
applicable criteria reported. For example, if 12 criteria were
reported when 33 were applicable, the proportion was 0.36; if
12 criteria were reported when 31 were applicable, the propor-
tion was 0.39. The comparison between type of study (etio-
logic or prognostic) and proportion of criteria reported was
analyzed by using an independent-samples t test. The associa-
tion between estimated word count and the proportion of
criteria reported was analyzed by using Spearman’s correla-
tion coefficient. Analyses were performed with SPSS soft-
ware (version 11.5; SPSS Inc., Chicago, Illinois).

RESULTS

Development of the checklist

The final checklist comprised 33 criteria (table 1). The
definitions used for the criteria and their sources are also
included in table 1. The criteria reflect design and interpreta-
tion aspects covering the study rationale and population,
recruitment, measurement and biases, data analysis, and
generalizability of the results. The criteria represent two
principal categories: 1) aspects that could possibly influence
effect estimates and 2) more descriptive or contextual
elements. Not all criteria were deemed applicable to all
studies. For example, in some epidemiologic studies, the
investigators do not have access to data on the noncon-
senting members of the target population and cannot then
compare them with consenters.

Application of the checklist to the 49 articles

For the two independent raters, the median percentage
agreement was 75 percent (quartiles 62 percent–93 percent).
The criteria that the raters had to discuss most often were
number of participants at each stage, reliability of measure-
ment methods, validity of measurement methods, reasons for
loss to follow-up at each stage, missing data items at each
stage, and absolute effect sizes. The raters resolved most
coding discrepancies by consensus. A third independent

rater was required to make the final decision about reliability
of measurement methods in three articles and validity of
measurement methods in one article.

Across the 49 articles, the mean proportion of applicable
criteria reported was 0.51 (standard deviation (SD), 0.15;
range, 0.12–0.82). The association between type of study (etio-
logic or prognostic) and proportion of criteria reported was not
statistically significant (t(43 df) = 0.31, p = 0.76, two sided;
studies with both an etiologic and prognostic focus, n = 4, were
not included). When analyzed by journal type, the mean
proportions of applicable criteria reported by the journals were
0.66 (SD, 0.03) for the American Journal of Epidemiology
(impact factor = 4.2), 0.57 (SD, 0.11) for the Journal of Epide-
miology and Community Health (impact factor = 2.1), 0.54
(SD, 0.13) for Archives of Physical Medicine and Rehabilita-
tion (impact factor = 1.3), 0.49 (SD, 0.13) for Stroke (impact
factor = 5.1), 0.46 (SD, 0.13) for the American Journal of
Physical Medicine and Rehabilitation (impact factor = 0.9),
and 0.46 (SD, 0.19) for Annals of Neurology (impact factor =
8.6). We found no relation between word count and proportion
of checklist criteria reported (Spearman’s correlation coeffi-
cient = 0.12, p = 0.41, two sided).

Table 2 shows the total number of articles that reported
each of the 33 criteria overall and by type of study. The table
also shows the total number (and percentage) of articles
where it was applicable to report each of the criteria. Eleven
articles had one or more criteria that were not applicable to
report. Table 2 shows that “reasons for loss to follow-up at
each stage,” accounting for “loss to follow-up in the anal-
ysis,” and “missing data in the analysis” were the criteria to
which “not applicable” most often applied.

In total, 16 articles (nine etiologic, seven prognostic)
referred the reader to another publication for methodological
details. In 13 articles, this referral was accomplished directly
by using wording such as “full details are reported else-
where”; three articles were less direct, citing a reference to a
previous publication that used the same data.

The best reporting was for criteria describing the study
rationale and population as well as how data were collected
and analyzed (each criterion reported in 45 or more articles).
Qualitative and quantitative assessments of bias (30–35 arti-
cles) and confounders (38 articles) were also generally well
reported. The most poorly reported criteria (reported in
fewer than 10 articles each) were justification for the
numbers in the study (e.g., in terms of power to detect
effects), reasons for not meeting eligibility criteria, numbers
consenting/not consenting, reasons for nonconsent, compar-
ison of consenters with nonconsenters, and accounting for
missing data items or loss to follow-up in analyses. Also
notable was the general lack of reporting of measures of
absolute effects, even though it is regularly described in
epidemiology textbooks as a particular strength of observa-
tional longitudinal studies.

Development of the flow diagram

As a result of developing the checklist and rating the arti-
cles, we produced a flow diagram, modeled on CONSORT
(5), to help clarify the numerical history of an observational
longitudinal study (figure 1). It records the numbers, and
 Am J Epidemiol   2005;161:280–288
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reasons for, eligibility, consent, participation in each wave,
and attrition. These main elements were chosen because they

provide information at a glance on probable selection-driven
threats to internal and external validity.

TABLE 1.   The checklist criteria, and their definitions, used to rate the articles included in the study*

* Sources for definitions: Rothman and Greenland (35), Last (37), Twisk (41).
† Represents selection bias at the beginning of a study. Other selection biases (i.e., loss to follow-up, missing data items) are dealt with by other checklist criteria.

Criterion Definition

1. Are the objectives or hypotheses of the study stated? Self-explanatory.

2. Is the target population defined? The group of persons toward whom inferences are directed. Sometimes the population 
from which a study group is drawn.

3. Is the sampling frame defined? The list of units from which the study population will be drawn. Ideally, the sampling frame 
would be identical to the target population, but it is not always possible.

4. Is the study population defined? The group selected for investigation.

5. Are the study setting (venues) and/or geographic location 
stated?

Comment required about location of research. Could include name of center, town, or 
district.

6. Are the dates between which the study was conducted stated or 
implicit?

Self-explanatory.

7. Are eligibility criteria stated? The words “eligibility criteria” or equivalent are needed, unless the entire population is the 
study population.

8. Are issues of “selection in” to the study mentioned?† Any aspect of recruitment or setting that results in the selective choice of participants (e.g., 
gender or health status influenced recruitment).

9. Is the number of participants justified? Justification of number of subjects needed to detect anticipated effects. Evidence that 
power calculations were considered and/or conducted.

10. Are numbers meeting and not meeting the eligibility criteria 
stated?

Quantitative statement of numbers.

11. For those not eligible, are the reasons why stated? Broad mention of the major reasons.

12. Are the numbers of people who did/did not consent to 
participate stated?

Quantitative statement of numbers.

13. Are the reasons that people refused to consent stated? Broad mention of the major reasons.

14. Were consenters compared with nonconsenters? Quantitative comparison of the different groups.

15. Was the number of participants at the beginning of the study 
stated?

Total number of participants (after screening for eligibility and consent) included in the first 
stage of data collection.

16. Were methods of data collection stated? Descriptions of tools (e.g., surveys, physical examinations) and processes (e.g., face-to-
face, telephone).

17. Was the reliability (repeatability) of measurement methods 
mentioned?

Evidence of reproducibility of the tools used.

18. Was the validity (against a “gold standard”) of measurement 
methods mentioned?

Evidence that the validity was examined against, or discussed in relation to, a gold 
standard.

19. Were any confounders mentioned? Confounders were defined as a variable that can cause or prevent the outcome of interest, 
is not an intermediate variable, and is associated with the factors under investigation.

20. Was the number of participants at each stage/wave specified? Quantitative statement of numbers at each follow-up point.

21. Were reasons for loss to follow-up quantified? Broad mention and quantification of the major reasons.

22. Was the missingness of data items at each wave mentioned? Differences in numbers of data points (indicating missing data items) explained.

23. Was the type of analyses conducted stated? Specific statistical methods mentioned by name.

24. Were “longitudinal” analysis methods stated? Longitudinal analyses were defined as those assessing change in outcome over two or 
more time points and that take into account the fact that the observations are likely to be 
correlated.

25. Were absolute effect sizes reported? Absolute effect was defined as the outcome of an exposure expressed, for example, as the 
difference between rates, proportions, or means, as opposed to the ratios of these 
measures.

26. Were relative effect sizes reported? Relative effects were defined as a ratio of rates, proportions, or other measures of an 
effect.

27. Was loss to follow-up taken into account in the analysis? Specific mention of adjusting for, or stratifying by, loss to follow-up.

28. Were confounders accounted for in analyses? Specific mention of adjusting for, or stratifying by, confounders.

29. Were missing data accounted for in the analyses? Specific mention of adjusting for, or stratifying by, or imputation of missing data items.

30. Was the impact of biases assessed qualitatively? Specific mention of bias affecting results, but magnitude not quantified.

31. Was the impact of biases estimated quantitatively? Specific mention of numerical magnitude of bias.

32. Did authors relate results back to a target population? A study is generalizable if it can produce unbiased inferences regarding a target population 
(beyond the subjects in the study). Discussion could include that generalizability is not 
possible.

33. Was there any other discussion of generalizability? Discussion of generalizability beyond the target population.
 Am J Epidemiol   2005;161:280–288
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DISCUSSION

More than 20 years ago, DerSimonian et al. wrote in rela-
tion to clinical trials that “although all may not agree on our
specific list of items, editors could greatly improve the
reporting … by providing authors with a list of items that
they expect to be strictly reported” (3, p. 1336). They pointed
out that while weakness in design may occur for good

reason, weakness in reporting should not occur. Their state-
ments apply just as cogently to observational longitudinal
research, and use of a checklist such as ours may be useful to
help prevent weak reporting.

We have shown variable reporting of some of the major
threats to the internal and external validity of observational
longitudinal studies. In the articles sampled, on average

TABLE 2.   Numbers of articles in each journal reporting “yes” for each criterion/total number of articles where it was applicable to 
report that criterion, for all articles and by type of study

* Studies with both types (n = 4) were not included.
† Not applicable to report for two articles because every patient consented.
‡ Not applicable to report for seven articles because no loss to follow-up occurred.
§ Not applicable to report for one article because only descriptive summary measures were presented, and no analysis was conducted.
¶ Not applicable to report for six articles because no data were missing.

Criterion
All articles (n = 49)

Type of study*

Etiology (n = 20) Outcomes (n = 25)

No. % No. % No. %

1. Objectives/hypotheses 46/49 94 18/20 90 24/25 96

2. Target population 33/49 67 14/20 70 16/25 64

3. Sampling frame 41/49 84 16/20 80 21/25 84

4. Study population 45/49 92 19/20 95 22/25 88

5. Study setting/geographic location 39/49 79 16/20 80 19/25 76

6. Dates 35/49 71 14/20 70 19/25 76

7. Eligibility criteria 32/49 65 11/20 55 18/25 72

8. Selection-in biases 14/49 28 5/20 25 7/25 28

9. Number at beginning justified 0/49 0 0/20 0 0/25 0

10. Numbers meeting eligibility criteria 13/49 26 6/20 30 7/25 28

11. Reasons for not meeting eligibility criteria 6/49 12 4/20 20 2/25 8

12. Numbers consenting 9/49 18 2/20 10 6/25 24

13. Reasons for not consenting† 1/47 2 0/20 0 1/23 4

14. Comparison of consenters with nonconsenters† 1/47 2 1/20 5 0/23 0

15. Number of participants at the beginning 49/49 100 20/20 100 25/25 100

16. Method of data collection 47/49 96 18/20 90 25/25 100

17. Reliability of measurement methods 20/49 41 6/20 30 12/25 48

18. Validity of measurement methods 19/49 39 8/20 40 10/25 40

19. Confounders 38/49 77 17/20 85 17/25 68

20. Number of participants at each stage 25/49 51 8/20 40 14/25 56

21. Reasons for loss to follow-up at each stage‡ 22/42 52 9/18 50 9/21 43

22. Missing data items at each stage 19/49 39 6/20 30 11/25 44

23. Type of analyses§ 47/48 98 20/20 100 25/25 100

24. Longitudinal methods§ 36/48 75 16/20 80 19/25 76

25. Absolute effect sizes§ 3/48 6 3/20 15 0/25 0

26. Relative effect sizes§ 18/48 37 13/20 65 5/25 20

27. Loss to follow-up in the analysis‡,§ 2/41 5 1/18 5 1/21 5

28. Confounders in analysis§ 29/48 60 17/20 85 11/25 44

29. Missing data in the analysis§,¶ 2/42 5 0/19 0 2/22 9

30. Biases assessed qualitatively 35/49 71 13/20 65 19/25 76

31. Biases estimated quantitatively 30/49 61 17/20 85 11/25 44

32. Relate results to target population 37/49 75 15/20 75 19/25 76

33. Other discussion of generalizability 26/49 53 9/20 45 16/25 64
 Am J Epidemiol   2005;161:280–288
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about half of the 33 checklist criteria were reported, with no
differences found between study type or by word count. The
criteria in the checklist representing selection bias were the
least frequently reported overall, although issues of measure-
ment quality were also neglected, with fewer than half of the
articles discussing either reliability or validity. These find-
ings are concerning because if observational longitudinal
studies are to be accepted as valuable sources of evidence,
complete reporting is required.

Aspects of recruitment, particularly the proportion of
sampled subjects meeting the eligibility criteria and then
consenting to participate, were poorly reported. In addition,
the reasons that people did not consent, and comparisons of
consenters with nonconsenters in terms of baseline demo-
graphic or clinical features, were also typically not reported.
These aspects of selection bias are potentially important; if

consenters differ from nonconsenters, the study findings
may be affected. Dunn et al. (38) recently showed noncon-
sent in five large epidemiologic studies to be about 30
percent and illustrated how nonconsenters and nonre-
sponders can account for 30–60 percent of the original
sample. They recommend that researchers plan a priori their
sample sizes to account for potential losses and consider the
biases likely to be associated with nonconsent and dropout.

Although the numbers of participants at each stage of a
study were recorded in half the articles, accounting for loss
to follow-up and missing data items in the analyses were
rarely reported. Data missing not at random can be a source
of bias affecting internal validity and can also influence esti-
mates of absolute prevalence or incidence (39, 40). In this
study, we assessed how missing data were handled by
whether the articles described imputation, weighting, or

FIGURE 1. Flow diagram created to clarify participation in observational longitudinal research.
 Am J Epidemiol   2005;161:280–288
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sensitivity analyses. It is acknowledged that while authors
may not statistically account for missing data in this way,
they may postulate on the likely impact of missing data on
results. When authors did so, it was captured under criterion
31 of the checklist: “Was the impact of biases estimated
quantitatively?” Approximately 60 percent of articles
acknowledged the possible quantitative impact of various
biases, illustrating a general awareness by authors, or deter-
mination by editors, of the necessity for doing so. Methods
for dealing with missing data in observational longitudinal
research range from simple analysis of between-group
differences to complex imputation techniques (41).
Although debate exists about the benefits of using such
imputation methods, it is at least desirable to determine the
pattern of missingness, how ignorable or informative the
missing data are, and the potential impact that imputation or
other approaches may have on the final estimates (40).

None of the 49 articles included any justification for the
sample size. An issue for many longitudinal observational
studies is lack of statistical power or precision to determine
real differences until sufficient follow-up time has passed to
accumulate enough outcomes (42). Although the appropri-
ateness of calculating statistical power for these research
designs has been questioned (41), a priori consideration of
the precision of a longitudinal study to accurately quantify
the difference between effects of exposures on an outcome is
desirable (35, 38).

Absolute effect sizes, defined in this study as the differ-
ence in rates of disease between groups defined by an expo-
sure, for example, attributable risk, were also infrequently
reported. Inclusion of this criterion was strongly debated by
the working group because it is not relevant for all observa-
tional longitudinal studies. However, absolute effect esti-
mates are a useful measure of association in epidemiologic
research (39) and are an underutilized strength of observa-
tional longitudinal studies. In the checklist, absolute effects
can be seen primarily as a descriptive criterion rather than as
an element representing threats to internal validity.

About 40 percent of the articles reported the reliability and
validity of instruments used. In a study of reporting of
psychometric qualities of measures in 171 articles describing
rehabilitation studies, Dijkers et al. (43) also found poor
reporting, with reliability and validity mentioned in only 20
percent and 7 percent of articles, respectively. Having reli-
able and valid instruments is one of the best ways of
reducing measurement bias in epidemiologic research.
Requiring authors to report these psychometric properties
may improve the quality of the instruments used, and the
confidence with which conclusions can be drawn from the
results. Obviously, this requirement is unrealistic for every
measure in a long list of variables, but it is desirable to have
some assessment of measurement quality for the core vari-
ables, including confounders, in a particular analysis.

Only four criteria were universally reported in the articles:
the study objectives, the study population, the number of
participants at the beginning, and the method of data collec-
tion. Criteria about confounding, and actions to account for
confounding in the analysis, were also generally well

reported (in more than 60 percent of the articles). This issue
is important because confounding is one of the major limita-
tions of nonrandomized designs such as observational longi-
tudinal studies, and adjustment in the analysis is essential for
identifying true effects.

Despite the variable reporting of actions taken to reduce
bias, chance, and confounding, three quarters of the articles
discussed generalizability of the results to the target popula-
tion. In some cases, authors acknowledged caveats to gener-
alizability because of limitations such as selection bias.
However, it is important to recognize that generalizability
should be considered only once assumptions of internal
validity are satisfied.

We have shown a need for improved reporting of observa-
tional longitudinal research, through application of a reason-
able set of criteria and a flow diagram. Even though the
clinical example used in this study was stroke, the checklist
and flow diagram are independent of topic and so are directly
applicable to other fields. If authors are required to report
criteria such as those listed in the present study, they may
think more carefully about design and analysis issues from
the beginning of the study, thus raising the overall quality of
research (23, 34). Epidemiologists and biostatisticians may
be more prone to report these features because of their
training (44), which may partially explain why the articles in
epidemiology journals in this study reported the most check-
list criteria. Journal policy toward reporting observational
longitudinal research can clearly contribute. A review of
authors’ guidelines for the six journals used in this study
showed a rather low level of required detail specific to
nonrandomized designs. The reporting of methodological
detail about aspects that threaten internal validity are the
domains of editors (and journal policy) and authors. Higher
journal quality indicators, such as impact factors, have been
linked to better overall reporting in randomized and nonran-
domized studies (45); however, we failed to show a clear
trend in this study.

We developed a flow diagram that summarizes sample
selection, participant recruitment, eligibility criteria, consent
and reasons for nonconsent, timing of follow-ups, and attri-
tion at each stage. The choice of criteria to include was based
on the desire to capture the key aspects that allow editors and
readers to rapidly judge threats to the internal and external
validity of the study, balanced with the need to keep the
diagram relatively simple. Detail about the analysis was not
included to avoid complicating the diagram. As expressed by
Rennie, commenting on the benefits of CONSORT, “[when
using a] … checklist and flow diagram, it takes a fraction of
the time to get the essential information necessary to assess
the quality of a trial” (46, p. 2006).

We recommend that editors move to require authors to use
a structured approach to presenting the architecture of obser-
vational longitudinal research to communicate essential
details about the study design. Doing so may force
researchers to organize their thinking during an early stage
of their research. The combination of a checklist such as
ours, a flow diagram, and, ideally, a structured abstract (47)
offers a starting point for consideration.
 Am J Epidemiol   2005;161:280–288
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