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When should you use statistics?
James Young
Statistician, Statistical Advisor for the Swiss Medical Weekly, Basel, Switzerland

In this edition of the Swiss Medical Weekly,
Battisti and colleagues [1] report on the use of noninvasive ventilation in the recovery ward for patients who have had general surgery. During the
review process, the authors made a fair point: they
felt that a complicated statistical analysis is not really appropriate in a feasibility study. On the other
hand I felt that their simple statistical analysis of
observational data could be misleading. I suggested that the authors provide only descriptive
statistics and remove all statistical inference – that
is, all confidence intervals and p-values – and they
agreed.
This exchange of views raises an important
practical question: when should you use statistics?
I do not see there is any point in providing statistics for “cultural reasons” – that is, simply because
editors, reviewers and readers expect them. If they
do not add value, leave them out. I will try to provide some common sense rules of thumb on the use
of statistics, avoiding controversy as much as possible. Because unfortunately any discussion quickly
leads to difficult philosophical questions such as
whether randomisation is important and whether
probability is a long run frequency in repeated
sampling or a statement of personal opinion. And
there is no getting around it – statisticians do not
agree on the answers to these fundamental questions.
A statistic is a summary of numerical information. If you don’t have much information, then it
makes sense to report all your data. Then your
reader knows all you know and you can get on with
discussing what is essentially a case series.
Pilot studies, feasibility studies, exploratory
studies: typically statistical inference is not warranted in studies of this sort. What these studies
have in common is that they are all a prelude to a
larger and more detailed confirmatory study; one
in which inference would then be appropriate. You
might use a pilot study to collect data for a sample
size calculation or to see if your survey questions
collect useful data; a feasibility study to see if a
novel idea can be put into practice; an exploratory
study to generate hypotheses for further investigation. Typically such studies involve a convenience
sample; that is, a small amount of observational
data. The best strategy is usually to present your
data using graphics (boxplots, scatterplots) and to
summarise using descriptive statistics, especially
those that are robust to outliers (such as the median and interquartile range). However when dis-

cussing your data, it is still wise to weigh up what
these data might or might not imply in order to
guide the informal inference that is inevitable. Informal inference will be made by the reader because interest lies not so much in this (non-random) sample, but in the population it came from.
Randomisation provides justification for conventional statistical inference. In a random sample
survey, one of many possible samples is taken from
some population – and hence inference is a sampling-based inference. In a randomised controlled
trial, the allocation of treatment and control is one
of many possible randomisations – and hence inference is a randomisation-based inference [2].
Confidence intervals should be given wherever
possible – even if there has been a formal sample
size calculation [3, 4] – because confidence intervals show the power of your study to detect clinically relevant differences [5]. The founding editor
of Epidemiology went so far as to practically ban
all p-values [6].
Observational studies have no randomisation.
Conventional statistical inference then relies on
judgements of exchangeability within strata defined by covariates [7, 8]. This means that you feel
that having adjusted for certain covariates,
whether a patient receives treatment or not is essentially a random event. Obviously you can never
hope to measure all covariates that might influence
treatment uptake, but a sensible choice of a reasonable number of covariates should be sufficient because many covariates will be correlated. This is
model-based inference and it is only a good as your
model – all models are wrong but some are useful
[8]. Multivariate adjustment will be needed to convince others that under your model exchangeability is a reasonable assumption. Obviously what is
an appropriate model is a matter of opinion, and
for this reason statistical inference using Bayesian
or subjectivist methods would seem at least as valid
if not more so. With observational data, any of
these approaches would seem preferable to some
sort of simple statistical inference such as a chisquare or t test.
Therefore I offer the following four rules of
thumb on the use of statistics. (1) Give all the data
if there are few. (2) For a preliminary study based
on a convenience sample, summarise data with descriptive statistics. (3) For a random survey or randomised controlled trial, calculate confidence intervals. (4) For an observational study, calculate
confidence intervals using multivariate models.

When should you use statistics?

338

Correspondence:
Jim Young
Basel Institute for Clinical Epidemiology
University Hospital Basel
Hebelstrasse 10
CH-4031 Basel
Switzerland
jyoung@uhbs.ch

References
1 Battisti A, Michotte J-B, Tassaux D, van Gessel E, Jolliet P. Noninvasive ventilation in the recovery room for postoperative respiratory failure: a feasibility study. Swiss Med Wkly 2005;135:
339–43.
2 Senn S. Statistical Issues in Drug Development. Chichester:
Wiley; 1997;p.34–36,40–41.
3 Altman DG, Moher D, Schulz KF. Peer review of statistics in
medical research. Reporting power calculations is important.
BMJ 2002;325:491.
4 Bacchetti P. Peer review of statistics in medical research. Author’s
thoughts on power calculations. BMJ 2002;325:491.
5 Braitman LE. Confidence intervals assess both clinical significance and statistical significance. Ann Intern Med 1991;114:
515–7.

6 Fidler F, Thomason N, Cumming G, Finch S, Leeman J. Editors
can lead researchers to confidence intervals, but can’t make them
think: statistical reform lessons from medicine. Psychol Sci
2004;15:119–26.
7 Greenland S, Robins JM. Identifiability, exchangeability, and epidemiological confounding. Int J Epidemiol 1986;15:413–9.
8 Greenland S. Randomization, statistics, and causal inference.
Epidemiology 1990;1:421–9.
9 Box GEP. Robustness in scientific model building. IN: Launer
RL, Wilkinson GN. Robustness in Statistics. New York: Academic Press; 1979. p. 202.

Swiss
Medical Weekly

Swiss Medical Weekly: Call for papers

Official journal of
the Swiss Society of Infectious disease
the Swiss Society of Internal Medicine
the Swiss Respiratory Society

The many reasons why you should
choose SMW to publish your research
What Swiss Medical Weekly has to offer:
•
•
•
•

•
•
•
•
•
•
•
•

SMW’s impact factor has been steadily
rising, to the current 1.537
Open access to the publication via
the Internet, therefore wide audience
and impact
Rapid listing in Medline
LinkOut-button from PubMed
with link to the full text
website http://www.smw.ch (direct link
from each SMW record in PubMed)
No-nonsense submission – you submit
a single copy of your manuscript by
e-mail attachment
Peer review based on a broad spectrum
of international academic referees
Assistance of our professional statistician
for every article with statistical analyses
Fast peer review, by e-mail exchange with
the referees
Prompt decisions based on weekly conferences of the Editorial Board
Prompt notification on the status of your
manuscript by e-mail
Professional English copy editing
No page charges and attractive colour
offprints at no extra cost

Editorial Board
Prof. Jean-Michel Dayer, Geneva
Prof. Peter Gehr, Berne
Prof. André P. Perruchoud, Basel
Prof. Andreas Schaffner, Zurich
(Editor in chief)
Prof. Werner Straub, Berne
Prof. Ludwig von Segesser, Lausanne
International Advisory Committee
Prof. K. E. Juhani Airaksinen, Turku, Finland
Prof. Anthony Bayes de Luna, Barcelona, Spain
Prof. Hubert E. Blum, Freiburg, Germany
Prof. Walter E. Haefeli, Heidelberg, Germany
Prof. Nino Kuenzli, Los Angeles, USA
Prof. René Lutter, Amsterdam,
The Netherlands
Prof. Claude Martin, Marseille, France
Prof. Josef Patsch, Innsbruck, Austria
Prof. Luigi Tavazzi, Pavia, Italy
We evaluate manuscripts of broad clinical
interest from all specialities, including experimental medicine and clinical investigation.
We look forward to receiving your paper!
Guidelines for authors:
http://www.smw.ch/set_authors.html

Impact factor Swiss Medical Weekly
2
1.8

1.537

1.6

E ditores M edicorum H elveticorum

1.4
1.162

1.2

All manuscripts should be sent in electronic form, to:

1
0.770

0.8

EMH Swiss Medical Publishers Ltd.
SMW Editorial Secretariat
Farnsburgerstrasse 8
CH-4132 Muttenz

0.6
0.4

Schweiz Med Wochenschr (1871–2000)
Swiss Med Wkly (continues Schweiz Med Wochenschr from 2001)

2004

2003

2002

2000

1999

1998

1997

1996

0

1995

0.2

Manuscripts:
Letters to the editor:
Editorial Board:
Internet:

submission@smw.ch
letters@smw.ch
red@smw.ch
http://www.smw.ch

