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Statistical assessment of papers submitted to the British Medical Journal has
increased to some 300 papers annually. The assessment produces a recom-
mendation to the editor on each paper from a statistical viewpoint together with a
completed checklist that indicates the quality of certain important features. This
exploratory study was aimed at monitoring the process. It reports a comparison
of checklist answers on 45 papers as originally submitted with those on the
papers as subsequently published. Of the 45 papers, only 5 (11%) were consid-
ered statistically acceptable at submission, but this increased to 38 (84%) after
publication. Revisions had not been made adequately in 4 of the 7 unsatisfactory
published papers, and the 3 others were thought to be of dubious validity. A major
omission from at least 28 papers was information on sample size calculations. It
is concluded that statistical assessment is beneficial but that further efforts by
authors and assessors could make it even more effective.

(JAMA. 1990;263:1355-1357)

THE FIRST important analysis of the
quality of statistics to appear in medical
journals was published in the Journal of
the American Medical Association. ' This
article, based on a survey of publications
in 10 different journals, suggests that,
from a statistical viewpoint, 41 (28%) of
149 analytic studies were acceptable, 7
(5%) should have been rejected, and 101
(68%) should have been revised before
publication. In the same article, Schor
and Karten report the outcome of an ex¬

perimental program of statistical review
of manuscripts submitted to 1 journal. Of
514 such manuscripts, 161 were pub¬
lished during the period of the study, with
119 (74%) being deemed after publication
to be statistically acceptable. The authors
also report a further study of random
samples of papers published before and
after the inception of this program that
showed an increase from 35% to 70% in
statistical acceptability. Overall, this is
an indication that much improvement
was needed and that much of it was possi¬
ble. Since this report, a large number of
studies on the quality ofstatistics in medi¬
cal journals have been carried out.2'10 Alt-
man11 provides a useful overview of the
findings from some of these surveys.

The British Medical Journal has for a

long time, and progressively through
the tenure of its current editor,12 recog¬
nized the importance of statistical as¬

pects of medical research for a valid ba¬
sis to scientific development.13"10 The
increased statistical involvement is
shown in the Figure, indicating that
now some six submitted manuscripts
are assessed statistically per week. This
process includes submitted papers for
which subject-matter reviewers or the
editorial board believe that statistical
assessment is required. In addition,
over the last 2 years a statistician has
been attending British Medical Jour¬
nal "hanging committee" meetings 2
weeks per month.

The statistical review covers all as¬

pects of the study and typically takes
about 2 hours. It contains a written re¬

port that gives a conclusion about the
paper's acceptability for publication and
a completed "checklist" on major statis¬
tical aspects (Tables 1 and 2). Two sepa¬
rate checklists are being used: one for
the general type of submitted papers
and the other specifically for papers that
report clinical trials.16

The limited objective of this study
was to gather preliminary information
on whether submitted papers that sub¬
sequently are published in the British
Medical Journal are improved by the
current approach to statistical assessment.

METHODS
Because the study was intended to be

exploratory and to serve as a baseline

for future, more detailed investigation,
only a restricted period was covered. In
total, 25 general papers published from
January to March 1988, and 20 papers
that reported clinical trials published
from January to June 1988 are included.
These 45 papers are all those that were

published during the periods that had
been assessed statistically on submis¬
sion—averaging about 3 published pa¬
pers per week.

The originally submitted manuscripts
together with the statistical reviewers'
comments and checklists were obtained
from the archives. Review of the pub¬
lished articles was carried out by one of
us (J.B.), who had not been involved in
the statistical assessment procedure
previously. The study findings given
herein are a comparison of the before
and after checklist responses.

RESULTS
Submitted Papers

Table 1 shows the findings on the
checklist for the 25 general papers. It
can be seen that aspects of design and
conduct were well covered, the major
exception being the lack of reporting of
a prestudy calculation of sample size re¬

quirements. Other unsatisfactory as¬

pects included the lack of confidence in¬
tervals for the main results, although
these had been requested from authors
previously.1'

Table 2 shows the findings on the
checklist for the 20 papers on clinical
trials. Among features of design and
conduct, those that were least satisfac¬
tory were the lack of mention of the
method of randomization and the lack of
a prestudy sample size calculation. As¬
pects of analysis and presentation were
thought to be of a lower standard over¬

all, including the omission of confidence
intervals.

Only 5 of 45 submitted papers were
considered suitable for publication from
a statistical viewpoint, though for most
others it was thought possible to make
them suitable with appropriate re¬
vision.
Published Papers

In comparing submitted and pub¬
lished papers, attention has been given

From the MRC Environmental Epidemiology Unit (Dr
Gardner) and the Department of Statistics (Ms Bond),
University of Southampton, and Southampton General
Hospital (Dr Gardner), Southampton, England.

Presented at The First International Congress on Peer
Review in Biomedical Publication, Chicago, Ill, May 10\x=req-\
12, 1989.

Reprint requests to MRC Environmental Epidemiolo-
gy Unit, Southampton General Hospital, Southampton
SO9 4XY, England (Dr Gardner).

Downloaded From: http://jama.jamanetwork.com/ by a Florida International University Medical Library User  on 06/12/2015



300 -1

CO
m
 o

200

Q.I 100-

—I—
1980

—I-
1982

 +- -1—
1986

-1—
19881984

Calendar Year
111223 45666

No. of Statisticians
3533 3645 4029 4417 4619 5330*

3401 3819 4431 4463 5589

No. of Submitted Papers

Number of papers assessed statistically, number of statisticians involved, and number of papers summitted to
the British Medical Journal, by year. Asterisk indicates that the numbers were estimated, November 20,1989.

Table 1. —Responses to Checklists on Submitted Manuscripts and Published Articles for 25 'General'
Papers

Response
Submitted Manuscripts Published Articlesf

Unclear No* Yes Unclear No
Design features

1. Was the objective of the study
sufficiently described? 25

2. Was an appropriate study design used
to achieve the objective? 17 0

1

14

3. Was there a satisfactory statement
given of source of subjects? 19

4. Was a prestudy calculation of required
sample size reported? 15 (10)

Conduct of study
5. Was a satisfactory response rate

achieved? 1 (1)
Analysis and presentation

6. Was there a statement adequately
describing or referencing all statistical
procedures used? 10 4

1

5

10

1

7. Were the statistical analyses used
appropriate'?_ 10 13

8. Was the presentation of statistical
material satisfactory? 18 13

9. Were confidence intervals given for the
main results? 21 (1)

10. Was the conclusion drawn from the
statistical analysis justified? 13 10

Recommendation on paper
11. Is the paper of acceptable statistical

standard for publication? 18
12. If "No" to question 11, could it become

acceptable with suitable revision? 20
Total 145 39

1 (3)
101 (15) 88

1
41

*Numbers in parentheses are the number of manuscripts for which no response was Included.
tOnly for responses of "unclear" or "no" on submitted manuscripts.

particularly to questions for which ei¬
ther "unclear" or "no" answers were
given on the checklists for the submit¬
ted manuscripts.

Table 1 shows the answers given by
our reviewer (J.B.) for these questions
on the general papers. Some improve¬
ments are seen throughout and, overall,
88 (63%) of 140 originally "unclear" or
"no" answers became "yes" after revi¬
sion and publication. Two aspects, sam¬

ple size determination and confidence
interval reporting, nevertheless, still
were poor.

Table 2 shows the answers given by
our reviewer (J.B.) for the published
articles on clinical trials. Again, im¬
provements are seen in general, and,
overall, 98 (60%) of 164 originally "un¬
clear" or "no" answers became "yes"
after revision and publication. There
were, however, two exceptions: the
lack of description of sample size deter¬
mination and method of randomization.

In total, 7 of 45 published articles
were considered not to be of an accept¬
able statistical standard.
COMMENT

The impression gained from this ex¬

ploratory study of the current process of
statistical assessment for the British
Medical Journal is mainly, although
not totally, encouraging. A fuller analy¬
sis, including an evaluation of the statis¬
ticians' written reports, is available.18
The study itself has been limited in size
and scope, and ideally requires exten¬
sion and repetition.

The worst feature shown in Tables 1
and 2 is the continued lack of reporting
of sample size calculations. This was

particularly surprising for clinical tri¬
als, although it agrees with previous
findings.9 Other poor features were lack
of description of the method of random¬
ization and lack of confidence intervals
for the main results. The former is seek¬
ing information such as whether ran¬
dom numbers were generated by tables
or a computer algorithm, whether
sealed envelopes were used and who
opened them, or whether the random¬
ization was simple or balanced. The
omission of confidence intervals was
corrected fully in papers on clinical tri¬
als but not in general papers.

Three published studies were regard¬
ed to be ofdubious validity from a statis¬
tical viewpoint, each containing prob¬
lems pointed out in the original
assessments. In one it was unclear
whether the control subjects (school
friends of the case subjects) in a case-
control study were appropriate, in an¬
other the response rate was very low
(57%), and in the third only a partial¬
ly randomized design was used. These
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Table 2.-Responses to Checklists on Submitted Manuscripts and Published Articles for 20 'Clinical Trials'
Papers

Response
Submitted Manuscripts Published Articlesf

Yes Unclear No* Yes Unclear No

Design features
1. Was the objective of the trial sufficiently

described?
2. Was there a satisfactory statement

given of diagnostic criteria for entry to
trial?

3. Was there a satisfactory statement
given of source of subjects? 16

4. Were concurrent controls used (as
opposed to historical controls)? 20

5. Were the treatments well defined? 19
6. Was random allocation to treatment

used?
7. Was the method of randomization

described? 10 (3)
8. Was there an acceptably short delay

from allocation to commencement of
treatment? 0 (5) 0

0

1

0

I4

0

9. Was the potential degree of blindness
used? 0 (1)

10. Was there a satisfactory statement of
criteria for outcome measures? 16 1 (2)

11. Were the outcome measures

appropriate?
12. Was a prestudy calculation of required

sample size reported? 14
13. Was the duration of posttreatment

follow-up stated? 19
Conduct of trial

14. Were the treatment and control groups
comparable In relevant measures? 0 (2)

15. Were a high proportion of the subjects
followed up? 16

16. Did a high proportion ot subjects
complete treatment? 18

17. Were the dropouts described by
treatment/control groups? 4 (4)

18. Were side effects of treatment
reported? 17 2 (1)

Analysis and presentation
19. Was there a statement adequately

describing or referencing all statistical
procedures used? 13 13

20. Were the statistical analyses used
appropriate? 12

21. Were prognostic factors adequately
considered? 10 4 (3)

22. Was the presentation of statistical
material satisfactory? 15 12

23. Were confidence intervals given for the
main results? 15 (1)

24. Was the conclusion drawn from the
statistical analysis justified?

Recommendation on paper
25. Is the paper of acceptable statistical

standard for publication? 18 15
26. If "no" to question 25, could it become

acceptable with suitable revision?
332 43

1 (2)
121 (24) 98 20 46

"Numbers in parentheses are the number of manuscripts for which no response was included.
tOnly for earlier responses of "unclear" or "no" on submitted manuscripts.

are instances where statistical review
clashed with editorial decision to pub¬
lish, presumably on other aspects of the
papers and topics; the area needs fur¬
ther discussion.

In four published articles the sug¬
gested revisions had not been carried
out adequately. The main concerns re-

lated to the methods of analysis, includ¬
ing the use of a nonparametric rather
than parametric test, not analyzing a
clinical trial on an "intention-to-treat"
basis, and inappropriate analysis of re¬

peated measurements.
The following points emerge from

this study. Possibly more papers should

be rereviewed by a statistician after re¬
vision. Constraints are time and re¬

sources: how to allocate best the avail¬
able statistical manpower. In some

instances, authors are referred specifi¬
cally to local statistical help, and if this is
obtained, rereview possibly should be
less relevant. Action on unsatisfactory
checklist items should be clarified and
made mandatory. Finally, not all au¬
thors adhere to sound statistical princi¬
ples during preparation of their studies
and manuscripts. More emphasis should
be placed on the use of published
guidelines.I"'2"
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