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In this issue of the Scandinavian Journal of Pain, our associate edi-
tor for medical statistics, Professor Eva Skovlund focuses on some
of the important, and frequently misunderstood, basic issues of
statistical analyses of medical research data [1].

1. The over-rated p-value is often misunderstood

p-values are always there in scientific publications from medi-
cal researchers. They impress reviewers, editors, and readers alike,
more than they deserve. A low p-value is taken as a “proof” of
the truth of the research-question, but the p-value only indicates
the likelihood of finding the observed difference between treat-
ments by random/by chance, even if there is no difference. Still, the
observed difference can be of limited clinical relevance, in spite of
a low p-value [1].

2. Effect-size and clinical significance

As Eva Skovlund writes in her review [1]: “a p-value does nei-
ther assess the size of an effect as such nor whether a statistically
significant result is of any clinical relevance”.

For clinically meaningful information from the statistical analy-
ses, the size of the effect and its 95% confidence interval are needed.

The effect-size is the difference between the observed value(s)
and the expected value(s). If the null-hypothesis is true, i.e. that
there is no difference between the therapies, the effect-size will be
zero. Therefore, the effect-size should always be included in clinical
trial reports [1].

It is important that the observed effect size is valid (only) for
the population studied, with its baseline severity of illness, such as
pain intensity. Thus, the results and the effect size may not be the
same in a different study population or in a population with less or
more severe illness (pain).
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3. Pre-study estimate of sample size

The clinician knows the size of the effect that is interesting and
relevant for the new intervention compared with standard treat-
ment or placebo. With this knowledge, it is possible to estimate the
number of patients needed in a trial in order to find such a differ-
ence in effect with reasonable certainty. A power of about 80 will
ensure that if the researcher repeats the trial 10 times, a statistically
significant difference will be detected in 8 of the 10 trials.

It is not always easy to define one primary outcome-
measurement on which value the sample-size estimate should be
based. Sometimes the outcome of interest is repeated measure-
ments of a variable. Statistical methods based on regression or multi
level modelling, have become more common in clinical pain trials
[2,3]. Multi level modelling is powerful, but sample size calculations
are more complicated because one has to take into consideration
the correlation within the participating individuals.

4. Ethical aspects of planning clinical trials

Itis ethically unacceptable to expose patients to possible risks of
new interventions in a clinical trial of insufficient size. A trial unable
to detect a real difference between treatment groups due to poor
planning and group-size calculation is not only unethical but also
a waste of resources. An Ethical Research Board cannot approve a
clinical trial protocol that has no estimate of the sample size that is
needed to find a difference between treatments if in fact a clinically
important difference is expected. We agree with Eva Skovlund that
an Ethical Research Board also should evaluate the planned statisti-
cal methods [1]. Missing values are the rule in clinical research, and
she describes clearly important risks of biased analyses because of
missing values [1]. This loss of validity of outcome-estimates can, in
addition to the strategies outlined by Eva Skovlund, be reduced by
using multi level modelling since all participants will be included,
even if some values are missing [2].

Another ethical issue in clinical pain intervention trials is the
patients’ baseline pain intensity. It is a striking observation that
numerous pain studies attempt to measure pain relief when there
is no certainty about the level of pain that the treatment is expected
to reduce. A trial giving pain-relieving medication before surgery
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for postoperative pain is bound to include many patients who in
fact do not need any pain medication after surgery. Itis documented
that including only patients with relevant (high enough) baseline
pain-intensity will reduce the variance, and because the necessary
sample size is directly related to the variance [ 1] the necessary sam-
ple size will be much smaller [4]. A good example of the importance
of including only patients with sufficient baseline pain is the series
of trials of pain relief from intra-articular morphine administered
after knee arthroscopy only when the patients reported postopera-
tive pain [5]. All other such studies had administered the morphine
(or placebo) into the knee-joint at wound-closure to all patients
and therefore included a majority of patients with no pain or only
minor pain after arthroscopic procedures (see next paragraph) [3].

5. Publication bias is a major problem, and false medical
“truths” based on publication bias are difficult to erase

Small trials that by chance, find spurious positive (p<0.05!)
outcome-differences are more often accepted by reviewers and
editors of scientific journals than “negative” outcome studies. This
publication bias has a tendency to grow and cause false medical
“truths”. An illustrative example is the result of many small studies
falsely concluding that a dose of morphine injected into the knee
joint at the end of the procedure caused prolonged postoperative
analgesia. Editors, who believed that this was a fact, accepted more
such false positive trial reports for publication. Researchers, who
did not find positive outcome, thought maybe that they had done
something wrong in their trial, and they did not bother to submit
a trial report. Alternatively, if they did submit a manuscript, their
trial reports were likely to be rejected by reviewers and editors.

In a systematic review where scientific quality and group size
were emphasized, we found no evidence of analgesic effect of
saline with 0.5-5 mg morphine into the knee joint, compared with
saline alone [3]. Interestingly, a new meta-analysis (August 2013)
concludes that there might be a positive effect [6]. However, the
number of well designed trials with sufficient sample size is almost
the same as 10 years ago and only one trial included patients with
sufficient baseline pain [7]. This illustrates how difficult it is to
remove a “false” medical truth, created by small-sample trials with
large type I errors and publication bias - see also Hopewell et al.
[15].

6. Obligations of journal editors to publish “negative”
study-reports

This is one reason that the editors of the Scandinavian Journal
of Pain accept for publication well planned, well conducted, and
correctly analyzed trials with “negative” findings, i.e. they have to
accept the truth of the null-hypothesis [8,9]. They can be even more
important than trials that reject their null-hypothesis and report a
positive trial outcome.

7. Blinding is necessary for documenting specific treatment
effect

The context-sensitive therapeutic effect (often called a
“placebo”-effect), is a powerful positive effect when patients with a
long-lasting pain-condition are treated well in a team of dedicated
nurses, physiotherapists, and pain doctors (“multidisciplinary pain
management”). This context-sensitive effect goes on and on, as long
as patients and treatment providers are convinced that what is
being done is helpful (see also Breivik et al. [14]).

Comparing baseline-data with outcome-data can thus give low
p-values, even if the treatment effect is mostly due to unspe-
cific (but good) context-sensitive effects. This is the conclusion

of Stephen Morley when estimating outcomes of cognitive-
behavioural-therapy (CBT) for chronic pain [10].

Therefore, to be able to show any specific pain-relieving effect
of anintervention or a new drug, it is mandatory to have watertight
blinding of patients as well as the team involved in outcome assess-
ment. If possible, all treatment providers should also be blinded.

8. Randomization, when done correctly, reduces selection
bias

Conscious or unconscious selection bias can be reduced by ran-
domization of patients to standard treatment (or placebo) and new
treatment. However, there are “true” randomizations and there are
“pseudo”-randomizations. An example of pseudo-randomization,
that still occurs, is to give standard treatment on even-numbered
dates, new treatment on odd-numbered dates [11]. This means that
the researchers selecting candidates for inclusion (consciously or
unconsciously) may include “good-responders” on days when the
new treatment is given.

Descriptive statistics are needed for demographics and basic
variables such as age, gender, weight etc. However, when p-values
are printed for differences between groups, one may suspect that
the authors do not trust their randomization-procedure [1].

9. Why placebo-treatment is ethically acceptable in pain
trials

If two active treatments are compared and the tests find no dif-
ference between the treatment, this is not a proof of equivalence.
First, we do not know if the study was able to find any difference
at all. Including a placebo group allows the demonstration of study
sensitivity when the analysis shows that active treatment differs
from placebo. Secondly, the difference between a gold standard
and placebo can serve as a yardstick in the evaluation of the new
treatment [12,13].

Patients, who do not respond, will soon enough receive a res-
cue analgesic. Therefore, it is good ethical trial practice to include
placebo-treatment in pain studies.

10. More statistical pearls made easy

In her important review Eva Skovlund explains several more
important statistical issues such as non-inferiority trials, multiple
testing, what to do with missing values, intention to treat-analyses,
and more [1]. This review should be an obligatory piece for all
novice clinical researchers. We are sure the many-seasoned clinical
researcher also will benefit from reading this paper.
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