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SUMMARY

A ‘control’ provides a point of clinical comparison
for a new intervention, allowing researchers and
clinicians to draw more confident conclusions
about the effectiveness or potential harm of a
given, often novel, therapy. Although this aspect
of a trial’s design provides the basis from which
interventional impact is measured, it is often less
closely examined. This commentary appraises a
Cochrane Review that compares various controls
in common use in modern psychiatric research
and aims to characterise their effects on the out-
comes of that research.
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Background

The historical and clinical context of control
conditions
New interventions have been compared experimen-
tally with a ‘control’ as far back as Lind’s scurvy
trial in 1747, although their commonplace inclusion
in research design emerged in the first half of the
20th century (Bothwell 2016). Controls form one
aspect of the standardised methodology intended
to allow a causative relationship to be drawn
between intervention and effect, alongside other cor-
nerstones of clinical research: randomisation,
double blinding and intention-to-treat analysis
(Schulz 1995; Sibbald 1998).
The control group is intended to reduce, to the

greatest degree possible, the effect of a series of con-
founding factors that might affect the outcome of a
study (Box 1) (Mohr 2009, 2014; Patterson 2016).
By reducing the variability between intervention
and control groups, trial designers aim to causa-
tively link any differences between groups to the
intervention under investigation. This in turn
allows for more confident conclusions about the spe-
cific effects of the intervention being studied.

Importantly, the control group provides compari-
son for both positive and negative effects of the inter-
vention, offering insight into the clinical benefit and
the risk involved in offering a particular therapy.
The selection of an appropriate clinical control
therefore both affects decision-making regarding
effective clinical interventions and ensures patient
safety in the avoidance of potential harm (Sibbald
1998).

Particular challenges of psychiatric research
The importance of control design within clinical
research methodology has been studied more
broadly, including by one of the authors of this
month’s Cochrane Corner review in a previous
meta-analysis (Hróbjartsson 2010). That study
included 234 trials, covering 60 clinical conditions,
including psychiatric conditions such as schizophre-
nia. It showed that the administration of a placebo
had small and uncertain positive effects on clinical
outcome.
Within psychiatric literature more specifically, the

design of control conditions has historically received
less attention (Mohr 2014). The specific challenges
encountered in psychiatric research are therefore
less well-known. Psychiatric research must manage
the variability seen between different modalities of
commonly used control: pharmacological, psycho-
logical and physical controls (Box 2). Each of these
introduces its own challenges: psychological controls
have demonstrated greater effects than waiting-list
controls in anxiety disorders (Patterson 2016), and
significant differences were seen between waiting-list
controls and usual care (also referred to as treatment
as usual or TAU) controls when compared with pill
placebo or no-treatment controls in the management
of depressive disorders (Mohr 2014). Even within
individual and well-established control conditions
such as usual care, there is variability introduced in
the way this is provided (Bellg 2004).
The design of controls in psychiatric research has

therefore been shown to have an impact on outcome
effects but broader meta-analysis of these effects has
not been undertaken.
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Lack of consensus on a standard approach
The variance in the effect of the controls outlined
above raises a clear concern when trying to discern
clinical applicability within psychiatric research: to
what degree is the choice of control responsible for
the difference seen between the intervention and
comparator groups?
The lack of consensus in control design, particu-

larly within psychiatric research, and consequent
lack of consistency in the application of control

conditions makes it difficult to discern the specific
impact of the intervention separate from the study
design (Gold 2017). Added to this, the variability
in the control states used makes comparison
between studies using different controls more
complex. The need for more guidance and consist-
ency in psychiatric research control conditions is
an ongoing concern raised by several authors
(Schulz 1995; Mohr 2009; Gold 2017).

The Cochrane Review

Summary
This month’s Cochrane Corner review (Faltinsen
2022) aimed to assess whether commonly used
control states in psychiatric research resulted in dif-
fering estimates of intervention effect or different
incidences of adverse events when compared with
both no-treatment and waiting-list controls. It also
compared usual care with both waiting-list and no-
treatment both in intervention effect and number
of adverse events. Finally, the review authors dir-
ectly compared waiting-list with no-treatment to
see whether any difference in observed effect could
be seen.
The population addressed was deliberately broad:

namely, any participant with a mental disorder in a
randomised trial that included a control arm and a
waiting-list or no-treatment arm. The population
was not limited by the type of psychiatric diagnosis,
although a formal psychiatric diagnosis was an
inclusion criterion, and included participants from
both in-patient and out-patient settings.

Method
The review took as its interventions those methods
that were typically control states in the original
trials, for example inactive pharmacological, phys-
ical or psychological interventions, or usual care,
and compared them with no-treatment or waiting-
list conditions. Included trials compared a placebo,
waiting-list or usual care group with a waiting-list
or no-treatment group.
The search strategy for this meta-analysis was

wide, using a clear protocol developed from the
Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2019). Trials were drawn
from 17 databases and trial registers and were not
limited by language, year or publication type.
Initially this returned 64 529 records, which follow-

ing screening resulted in thefinal inclusion of 96 rando-
mised trials. Of the included 96 trials, 83 were able to
contribute usable data on a total of 3614 participants.
Quality of evidence was rated against the Grading of
Recommendations Assessment, Development and
Evaluation (GRADE) criteria (Atkins 2004).

BOX 1 Common confounding factors in clinical trials

Natural history

Improvement in the condition that would have
occurred without any intervention at all.

Regression to the mean

The tendency for extreme results generated
by limited samples to move closer to the
mean result when the sample is expanded or
the study repeated.

Placebo/nocebo effect

The positive (placebo) or negative (nocebo)
effect of an inactive treatment. The exact
mechanism of placebo/nocebo is still unclear

but is thought to be due to a combination of
patient expectancy, classical conditioning,
etc.

Comparator bias

A design in which the experimental inter-
vention is compared with a control known to
be less effective than another. For example,
comparing a novel pharmacological therapy
with a placebo as opposed to the current
standard of care would compare the novel
therapy with a weaker comparator and
therefore be likely to misrepresent its effect.

BOX 2 Modalities of control in controlled studies

Pharmacological control

Pharmacological controls are a comparator
group in which sham medications are given
that match the experimental drug as closely
as possible (in form, shape, colour,
flavour, smell, etc.) but lack the active
ingredient thought responsible for the
therapeutic effect. The control sample
therefore has the same experience as par-
ticipants taking the treatment under inves-
tigation but not the specific intervention
under investigation.

Physical control

Physical controls include sham procedures
(such as sham surgery, electroconvulsive
therapy (ECT), deep brain stimulation (DBS),
acupuncture/acupressure, etc.) in which the
patient has the same experience as if they
went through the true procedure but in
which the intervention is not in fact per-
formed (e.g. in the case of sham ECT or
DBS no current is passed through the
electrodes).

Psychological control

Psychological controls refer to undirected
interaction between clinician and patient
which does not feature the directed, struc-
tured approach of the psychological inter-
vention being studied. Patients might, for
example, engage in a neutral discussion with
the clinician but not engage in the more
directed conversation involved in, say, cogni-
tive–behavioural therapy.

Usual care

The patient receives standard care for their
condition as typical for their diagnosis, region
and time.

Waiting-list

The patient receives no treatment during the
trial period but receives the active interven-
tion following the trial period.

No-treatment

The patient receives no treatment and, in
contrast to a waiting-list control, is not told
they will receive an active intervention fol-
lowing the trial period.

Williams
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The 83 trials included patients with a total of 15
different mental health diagnoses. Any included
patient in the trials reviewed must have received a
formal diagnosis drawn from either the American
Psychiatric Association’s DSM (DSM-I to DSM-5,
plus DSM-III-R and DSM-IV-TR) or the World
Health Organization’s ICD (revisions 6 to 11).

Results
Primary outcomes measured the efficacy of placebo,
waiting-list and usual care interventions compared
with waiting-list and no-treatment interventions for
all diagnoses; and the compared incidence of serious
adverse events in these interventions.
Secondary outcomes grouped trials investigating

specific mental health diagnoses and again com-
pared efficacy and incidence of adverse events for
the various interventions.
Trials that collected continuous data were ana-

lysed via standardised mean differences (s.m.d.)
and those that collected dichotomous data were
reported as risk ratios (RR) (Box 3).
The review authors found a significant difference in

favour of all control methodologies when compared
with waiting-list or no-treatment (s.m.d. =−0.37,
95% CI −0.49 to −0.25) in trials that generated
continuous data. There were also marked differences
in favour of the effects of specific modalities of
control: psychological placebo versus waiting-list/
no-treatment (s.m.d. =−0.49, 95% CI −0.64 to
−0.30); physical placebo versus waiting-list/
no-treatment (s.m.d. =−0.21, 95% CI −0.35 to
−0.08); and pharmacological placebo versus waiting-list/
no-treatment (s.m.d. =−0.14, 95% CI −0.39 to 0.11).
No difference was seen in all other meta-analyses

of trials that generated continuous data nor in any
trials that generated dichotomous data.

Usual care was not found to be significantly bene-
ficial when compared with waiting-list or no-treat-
ment in the seven trials that reported usable data.
The single trial that compared waiting-list and no-

treatment directly (Howlin 2007) was not able to
yield usable data.
No difference was found in the incidence of adverse

events in any of the comparisons undertaken.

Conclusions
Although the review authors found significant differ-
ences in outcome between the control methodologies
and waiting-list or no-treatment, these results were
tempered by the quality of evidence included,
which was rated ‘low quality’ to ‘very low quality’
on the GRADE Working Group grades of evidence
(Atkins 2004).

Appraisal of the study

The limitations of aggregating different diagnoses
This review aggregated studies that examined 15
different diagnoses, including anxiety and depres-
sion, sleep–wake disorders, autism spectrum disor-
ders and schizophrenia. Attempts by the review
authors to analyse the effects of the potential hetero-
geneity introduced by these varying patient popula-
tions were hampered by limited data, allowing them
to run analyses of heterogeneity for only 7 of the 15
disorders included. The effect of including such a
broad range of pathologies therefore goes partially
unexamined. Where analysis was possible for spe-
cific disorders, it showed significant and consistent
benefit in control groups compared with waiting-
list or no-treatment groups but these effects varied
depending on the specific disorder studied.
Compare this to an example drawn from

Hróbjartsson & Gøtzsche’s (2010) meta-analysis of

BOX 3 Continuous versus dichotomous data

Trials measure either a continuous set of data, for example
using a numerical rating to report symptom improvement, or a
dichotomy of outcomes, such as recording ‘yes’ or ‘no’ when
rating whether symptoms have improved. Within the context
of meta-analyses, these differing types of result require dif-
ferent outcome measures, outlined below.

Standardised mean difference (s.m.d.)

In trials that measure continuous data, results are reported as
a numerical change in the mean result. Where the method of
rating varies between trials, the units of rating and the range
of rating responses may also vary between trials. The mean
difference can therefore be divided by the standard deviation
to generate the standardised mean difference, allowing

aggregation of these results despite their different
methodologies.

Risk ratio/relative risk (RR)

In trials that measure dichotomous data, results are reported
as a risk ratio (also referred to as relative risk). Relative risk
compares the risk of an outcome (e.g. a disease state) between
different groups (e.g. a group that has been exposed to an
intervention and a group that has not). It is calculated simply by
dividing the incidence of outcome in the intervention group
with the incidence of outcome in the control group. Relative
risk includes this aspect of comparison between groups,
whereas ‘absolute risk’, which is also sometimes reported,
simply measures the incidence of an outcome occurring in a
given sample.

Impact of different control states in psychiatric research

BJPsych Advances (2023), vol. 29, 225–229 doi: 10.1192/bja.2023.24 227

https://doi.org/10.1192/bja.2023.24 Published online by Cambridge University Press

https://doi.org/10.1192/bja.2023.24


placebos in all clinical conditions. Hróbjartsson &
Gøtzsche highlighted five trials that specifically
looked at the effect of acupuncture on various
types of pain (Linde 2005; Melchart 2005; Witt
2005; Brinkhaus 2006; Scharf 2006). In these
trials, the effect was far more significant than in
the broader data-set and the quality of the evidence
was consistently higher, with medium to large
sample sizes, consistent methodologies focused on
a single intervention type (acupuncture), and low
drop-out rates. These trials illustrate the firmer con-
clusions that might be drawn from smaller-scale
reviews of trials with more common features and
populations. The broad applicability of a review of
trials involving all psychiatric diagnoses is counter-
balanced by the weaker conclusions that can be
drawn from such a heterogeneous sample of trial
methodologies, populations and analysis.

Risk of bias
The poor quality of much of the included trials’ data
is acknowledged. In particular, participant masking
(‘blinding’) was not possible in any of the included
trials as participants were certain to know whether
they received waiting-list or no-treatment as
opposed to an active intervention. The trials also
suffered broadly from small sample sizes and vari-
ability in randomisation, methodology and popula-
tions studied.

Inconsistency in the application of control states
Inconsistency in the design of control conditions was
also found within the trials analysed. Ten trials
described their control condition as waiting-list but
were reclassified by the review authors as no-treat-
ment as they did not meet the pre-selected criteria
of a waiting-list control.
Further inconsistency is introduced in the vari-

ability of usual care as a control condition, the
administration of which can vary significantly from
trial to trial (Mohr 2014).
Taken together, these factors limit the applicabil-

ity of the review authors’ conclusions in differentiat-
ing intervention effect from effect due to variation in
choice and administration of control condition.

Waiting-list versus no-treatment
Importantly, the comparison of waiting-list with no-
treatment was undertaken in only one trial, which
involved primary school children with autism spec-
trum disorders (Howlin 2007) and was not able to
provide usable data.
This lack of outcome analysis between waiting-list

and no-treatment comparators makes it difficult to
know whether aggregating these controls, as in this

review, may introduce variable effects on outcome
even between these two control conditions.

Conclusions
As the comparator state against which a new inter-
vention will be measured, a control should provide
a stable point of reference from which firm compar-
isons might be made and conclusions drawn.
Moreover, a standard methodology for the selection
of a control state in a given field allows more confi-
dence in both meta-analysis of the literature and
also inter-experimental comparison when making
clinical decisions or developing guidelines (Gold
2017). The current lack of uniformity in the use of
control states in psychiatric research restricts the
confidence with which this research can be read
and applied (Hróbjartsson 2010). Perhaps more
concerning is the potential for the variability intro-
duced by inconsistent control states to go unana-
lysed, leading to the over- or underestimation of
the effect of interventions, depending on the
control used.
In this Cochrane Review, Faltinsen et al (2022) set

out to test the equivalence of these different experi-
mental controls. In this, they demonstrate a signifi-
cant difference in outcome depending on the
selection of control in the trials reviewed. Although
the results are significant, the review authors
acknowledge the overall lack of trials comparing
control states and note that the lack of uniformity
in their design reveals a paucity of research in an
area that is central to psychiatric research method-
ology. Finally, this review encourages the closer
scrutiny of the selection and design of control
states and aims to support the formulation of guide-
lines on the application of controls in future psychi-
atric research.
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