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In trials of substances alleged to cause rapid improvement, or to have a cortisone-
or ACTH-like action in rheumatoid arthritis, it is necessary to determine the
" error range " of the method of observation to be employed. If the degree
of " experimental error " be known, a base-line exists for further observations.
Without this knowledge, it is impossible to assess the significance of results of trials
of therapeutic substances.

This paper reports an experiment, involving no treatment whatever, on patients
suffering from rheumatoid arthritis, using the method of serial clinical assessments.
Its purpose is to demonstrate that this method carries too gross an " experimental
error " to be useful in therapeutic trials unless strict statistical control be imposed
at all stages.

Material
Eight women with typical advanced rheumatoid arthritis were selected for study.

Their ages ranged from 51 to 78 years and they had suffered from the disease for 5 to 34
years. They had been in hospital continuously for from 7 months to 41 years. Only
one was bedridden but none could walk unassisted. The criteria for selection were:

willingness and mental ability to co-operate in the trial;
symptoms and signs typical of chronic rheumatoid arthritis in relapse, with pain at

rest, aggravated by movement or pressure;
inability to demonstrate a specific aetiology;
erythrocyte sedimentation rate above 25 mm. in 1 hour (Westergren);
anaemia;.
malaise;
radiographic appearances characteristic of the disease.

Method
The nature of the experiment was explained to each patient individually. During

the trials they received no treatment whatever. They were closely questioned and
examined by the same observer, at different times and in different wards, at hourly intervals
for 8 hours and then at 12 and 24 hours. Serial hourly observations were repeated on three
different occasions on all eight patients, making a total of 24 experiments.

The questions and examination followed a set routine. At " zero hour " they were
asked how they felt " generally ", and to put their pain into one of the categories slight,
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ANNALS OF THE RHEUMATIC DISEASES
moderate, or severe. The range of movement in both elbows and both knee joints was
measured by goniometer, and the mean of all four joints recorded in degrees.

At each subsequent observation, the range of joint movement was recorded after
putting the questions:

(1) "s generally ", do you feel better, worse, or has there been no change since the
last time ? and (if applicable), much or little ?

(2) Is the pain better, worse or unchanged, and (if applicable), is it now nil, slight,
moderate, or severe ?

Results

The results are shown in the Table. All the patients showed semeiological
variation in at least one experiment. Change was usually apparent at the first
hour, reached a maximum between 2 and 6 hours, and had subsided by the 24th
hour (see Figure). The three modalities observed (i.e. pain, range of movement,
and " general feeling ") always changed in the same direction, though not to the
same degree.

SEVERE

MODERATE
z

SLIGHT

NIL
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
HOURS

FiGuRE.-Case 5, results of experiment 1.

General.-Maximal general improvement occurred in two instances (from
"I feel very poorly " to " I feel better now than I've done for months ");
considerable change was recorded in fifteen.

Pain.-In four instances the alteration in pain was maximal (i.e. between nil
and severe); in eleven, considerable variation occurred; in two, pain changes
were slight.

Movement.-The variation in range of painless movement was as much as 150
in six cases, and between 50 and 15° in eleven.

As the Table shows, notable changes occurred in seventeen (70 per cent.)
of the 24 serial assessments:

improvement in twelve (50 per cent.),
deterioration in three (12 5 per cent.),*
hour-by-hour vicissitudes in two (8 *5 per cent.).

In seven experiments (30 per cent.) no notable change was observed.
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EXPERIMENTAL ERROR IN THERAPEUTIC TRIALS

RESULTS OF
TABLE

EXPERIMENTS IN EIGHT CASES

Experiment 1 Experiment 2 Experiment 3
Case
No. General Pain Move- General Pain Move- General Pain Move-

ment ment ment

1 B+++ B++ B 12 B++ B+++ B 15 B++ B++ B l0

2 N N N N N N B++ B+ B 7

3 V++ V++ V 15 W++ W++ W Il B++ B++ B 10

4 B++ B+ B 5 N N N N N N

5 B++ B+++ B 15 W++ W++ W 5 B++ B++ B7

6 N N N V++ V++ V13 W++ W+++ W15

7 N N N N N N B+++ B+++ B 15

8 B++ B++ B 10 B++ B++ B 15 B++ B++ B Il

Key. B = progressive improvement.
V = vicissitudes.
W = progressively worse.
N = no change.

General Change expressed as: N = nil or slight.
+ + = considerable.

+ + + = remarkable.
Pain Change expressed as difference between: severe (+++ +)

moderate (+ +)
slight (+)
nil (0)

e.g. severe to slight = + ++++ + minus +).
Movement Change expressed in degrees: N = less than 50 change.

Discussion

Such may be called the experimental error of the method of serial clinical assess-
ments. It is compounded of:

(1) the crudeness of methods of measuring range of movement, etc.;
(2) individual variation in the patient's suggestibility to

(a) the personality of the examiner,
(b) the act of being observed,
(c) the manoeuvres entailed;

(3) variation from hour to hour in the patient's standard of pain, etc.;
(4) unconscious bias in the examiner;
(5) wish of the kindly patient to please, or of the " difficult " patient to impress;
(6) genuine fluctuations, by the hour, in the mood and symptoms of a patient

with chronic rheumatoid arthritis in exacerbation.
This " experimental error " is so great that conclusions other than those

based on large numbers of experiments, statistically controlled and analysed,
are invalid.
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ANNALS OF THE RHEUMATIC DISEASES

This method was chosen for study as it is the one most commonly used in
clinical practice; yet its fallacies are not generally realized.

The deoxycortone-ascorbic acid polemic initiated by Lewin and Wassen (1949)
included contributions by able clinicians; but no observer, however skilful, can
measure accurately without knowing the length of his measure. With few excep-
tions (Bywaters and others, 1950; Spies and others, 1949; Quin and others, 1950)
neither protagonists* nor antagonistst planned their trials so as to take into account
the wide range of error in uncontrolled serial clinical assessments of rheumatoid
arthritis.

The methods of Copeman and others (1950b) or of Quin and others (1950)
are far more appropriate for therapeutic trials, and future studies should be modelled
upon them.

Summary

A study of eight elderly women with chronic rheumatoid arthritis in relapse
is reported.

Although no treatment was given, the incidence of hour-by-hour variation in
symptoms and signs was high, and the extent of change considerable.

The reasons for these variations are analysed.
Because of the large " experimental error ", the method of serial clinical assess-

ment without statistical control and analysis, is unsuitable for therapeutic trials.
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- EXPERIMENTAL ERROR IN THERAPEUTIC TRIALS 115
" Erreur Experimentale "

dans les Essais Therapeutiques de l'Arthrite Rhumatismale

RtSUMm
Huit femmes Agees atteintes d'arthrite rhumatismale chronique furent soumises A cette etude.
Bien qu'elles n'aient recu aucun traitement, la frequence des variations des symptomes et

des signes d'heure en heure etait grande et l'amplitude des alterations considerable..
L'auteur analyse les raisons de ces variations.
A cause de la forte " erreur experimentale ", la methode qui consiste a grouper les resultats

cliniques sans les soumettre au contr6le statistique et analytique ne convient pas A l'evaluation des
donnees des essais therapeutiques.

" Error Experimental"
en las Pruebas Terap6uticas de la Artritis Reumatoide

RESUMEN
Ocho mujeres de edad avanzada, con artritis reumatoide cr6nica, fueron sometidas a este

estudio.
Aunque no recibieron tratamiento alguno, la frecuencia de las variaciones por horas de los

sintomas y de los signos fue grande y la latituid de las alteraciones considerable.
Se analiza las razones de estas variaciones.
En vista del gran " error experimental ", el metodo de agrupar los resultados clinicos sin

someterlos al control estadistico y analitico no conviene a las pruebas terapeuticas.
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