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How large must a treatment effect be before it matters to
practitioners? An estimation method and demonstration
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Abstract

Introduction and Aims. Treatment research is sometimes criticised as lacking in clinical relevance, and one potential source
of this friction is a disconnection between statistical significance and what clinicians regard to be a meaningful difference in
outcomes. This report demonstrates a novel methodology for estimating what substance abuse practitioners regard to be clinically
important differences. Design and Methods. To illustrate the estimation method, we surveyed 50 substance abuse treatment
providers participating in the National Institute on Drug Abuse (NIDA) Clinical Trials Nerwork. Practitioners identified
thresholds for clinically meaningful differences on nine common outcome variables, indicated the size of effect that would justify
their learning a new trearment method and estimated current outcomes from their services. Results. Clinicians judged a dif-
ference between two trearments to be meaningful if outcomes were improved by about 10— 12 points on the percentage of patients
totally abstaining, arrested for driving while intoxicated, employed or having abnormal liver enzymes. A 5 percentage-point
reduction in patient mortality was regarded as clinically significant. On continuous outcome measures (such as percentage of
days abstinent or drinks per drinking day), practtioners judged an outcome to be significant when it doubled or halved the base
rate. When a new treatment meets such criteria, practitioners were interested in learning it. Discussion and Conclusions.
Effects that are statistically significant in clinical trials may be unmimpressive to practitioners. Clinicians’ judgements of
meamingful differences can inform the powering of clinical rrials. [Miller WR, Manuel JK. How large must a treatment effect
be before it matters to practitioners? An estimation method and demonstration. Drug Alcohol Rev 2008;27:524-528]
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Introduction

If two treatments, when compared, show a statistically
significant difference in outcomes, should clinicians
care? The standard of significance testing at p < 0.05,
long honoured in clinical research [1], has also been
roundly criticised [2]. If a study is underpowered, as
often happens with small sample sizes, a clinically
meaningful difference may be obscured. In large
samples, by contrast, relatively small and clinically
meaningless effects may pass the standard of p < 0.05.
This may be one reason for practitioner scepticism
regarding the importance and relevance of treatment
research to clinical practice.

Consider, for example, the outcome measure of
percentage of days abstinent (PDA), a common end-
point in efficacy research (e.g. [3-6]). In the

Combined Pharmacotherapies and Behavioural Inter-
ventions for Alcohol Dependence (COMBINE) study
of treatments for alcohol dependence [5], baseline PDA
was 25% (£25); in other words, patients had been
abstaining on 7 —8 days and drinking on about 23 days
per month on average before treatment. Using Cohen’s
[7] criteria, a small effect (d=0.20) would increase
abstinence from 7 to 9 days per month; with a medium
effect (d=0.50) the result would be 11 abstinent days;
and a large (d=0.80) effect would produce 15
abstinent days per month. Would clinicians regard it
as a treatment success if alcohol-dependent patients
drank on only 15 instead of 23 days per month? If not,
even large statistical effects in a clinical trial may appear
to practitioners to be unimpressive.

This conundrum has led to the reporting of supple-
mental ‘clinical significance’ measures, often individual
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patient outcomes reported in a way that is more
meaningful to practitioners [7-9]. In Project MATCH
[4] and the COMBINE study [5], in addition to the
mean values for treatment groups that served as the
primary outcome measures, the investigators also
reported the outcome status for patients, classifying
each individual as totally abstinent, drinking in a mode-
rate and problem-free manner, improved or unimproved
[10]. These indices, however, still involve subjectivity in
judging significance: if two different treatments yield
12-month total abstinence rates of 21% versus 24%, is
that a clinically meaningful difference?

In traditional power analysis, one first estimates an
expected effect size (based ideally on previous studies
or pilot data) and then computes the sample size
needed to detect a statistically significant difference at
p < 0.05. To detect a small effect, one needs a relatively
large and commensurately expensive sample. Even a
rather small effect may be clinically important if the
treatment can be delivered to large populations at
relatively low cost; e.g. taking one low-dose aspirin
daily to reduce cardiovascular risk.

With higher-cost interventions, a different approach
may be warranted. Behavioural and pharmacotherapies
for substance use disorders vary widely in cost of
delivery [10—13]. When allocating limited resources
for service delivery, how large of a difference matters,
warranting a change in practice? One approach would
be to ask how large a difference clinicians regard to be
meaningful. Studies might then be powered to detect
an effect of this size or larger.

Methods

A questionnaire was developed to survey the subjective
judgement of substance abuse practitioners regarding
meaningful treatment effects (http://casaa.unm.edu/
csq.html). For a range of dependent measures, we
asked how much better outcomes a treatment would
have to produce before the clinicians would (a) regard it
as a clinically significant improvement, and (b) be
interested in learning the new treatment. We also asked
respondents to estimate what outcomes their patients
were currently showing on these same measures.

Nine different treatment outcome measures often
used in efficacy research were included in the survey.
Respondents were asked to complete the first question
(clinically meaningful difference) for all nine outcome
measures before proceeding to the second question
(interest in learning a new treatment), then finally the
third question (estimated current outcome for your
patients). The nine outcome indices included in this
survey were: (a) abstinent cases — the percentage of
treated cases who abstained totally from alcohol during
the first 12 months following treatment; (b) drinking
days — the average percentage of days following
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treatment on which people drank any alcohol; (c)
drinks per drinking day — the amount that people drank
on days if they did drink any alcohol; (d) driving while
intoxicated (DWI) arrests — the percentage of people
arrested for driving while intoxicated during the 5 years
following treatment; (e¢) employment — the percentage
of people working full-time in legal employment one
year after treatment; (f) liver function — the percentage
of people with abnormal elevations of liver enzymes
(ALT, AST, GGT) related to drinking; (g) time to first
drink — the average number of days after treatment
before a person had one or more drinks; (h) all cause
mortality — the percentage of people who died from any
cause during the 5 years following treatment; and (i)
treatment retention — the number of treatment sessions
completed.

In order to pose these questions, it was necessary to
specify a base-rate level of outcome against which
improvement could be judged. For example, the size of
a clinically meaningful improvement in the percentage
of patients remaining totally abstinent may differ if the
base rates against which it is compared were 7% or
67%. Given the length of the survey, it was feasible to
ask about only one base rate for each of the nine
outcome measures. For four of the measures (a, b, c
and g) we were able to use actual average 12-month
outcome rates observed across seven US multi-site
trials of treatments for alcohol use disorders [3]. For
the remaining five we estimated base rates for US
public alcohol treatment populations.

The survey was formatted for administration online,
and required approximately 15 minutes to complete.
To pilot-test this measurement approach, we e-mailed
the survey web address to potential participants in
March and April of 2006. The population surveyed was
all providers (z=133) listed in the current national
directory of the National Institute on Drug Abuse
Clinical Trials Network (CTN, http://www.nida.nih.
gov/CTN/index.htm), with the title of programme
director, interventionist, counsellor, psychologist,
nurse practitioner, study nurse, substance abuse
counsellor, therapist, counselling supervisor, clinical
counselling social worker or study physician. The study
was reviewed by the University of New Mexico
Institutional Review Board and judged to be exempt.

Results
Participants

Fifty providers responded to the survey, who reported a
mean of 21 years of experience in treating substance use
disorders. At educational level, 28% held doctoral
degrees, 40% masters degrees and 32% reported no
graduate degree. Almost half (46%) were licenced
alcohol and drug counsellors, and 40% indicated that
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they were themselves in recovery. More than half (58%)
reported that they worked in out-patient substance
abuse treatment settings, 27% in in-patient substance
abuse treatment programmes, 11% in out-patient
mental health and 4% in out-patient research settings.
They reported treating an average of 22 substance
abuse clients per week, and treating their clients for a
mean of 21 sessions. Average typical session length
varied widely, from less than 10 minutes (9%) to 10—
30 (18%), 45—-60 (40%), 60—-90 (21%) and more than
90 minutes (12%). Asked about the most common
primary drug problem that they treated, 61% named
alcohol and 18% named heroin, with smaller percen-
tages indicating cocaine (7%), methamphetamine
(7%), cannabis (5%) and other opiates/analgesics
(2%). Asked about their primary approach to treat-
ment, 39% endorsed a cognitive-behavioural model
and 33% an eclectic approach, with others identifying
12-Step (15%), humanistic (4%), behavioural (2%)
and other approaches (7%). Most (85%) reported that
they endorsed a disease model of alcoholism.

The respondents were asked how often they read
scholarly psychology or addiction journals. Only one
(2%) reported never reading journals, with the remain-
der saying they read journals once or twice a year (4%),
three to six times per year (16%), seven to 11 times per
year (7%), once a month (13%), two to three times a
month (31%), once a week (13%) and more than once
a week (13%). When the respondents were asked how
interested they were in learning new treatment meth-
ods, 64% indicated that they were very interested.

Survey responses

The mean (SD) and median responses of participants
are reported in Table 1, along with the base rates against
which respondents judged clinically significant levels of
improvement. We used one-way analyses of variance to
compare clinicians’ judgements of current outcomes,
clinically meaningful improvement and an effect that
would justify learning a new technique. There were
significant differences on seven of the nine outcome
measures. In all seven cases, post-hoc contrasts (Tukey’s
¢t test) showed no difference between practitioners’
judgements of a clinically meaningful difference and a
level of improvement that would be sufficient to interest
them in learning a new treatment. That is, if a new
treatment produced better outcomes that met their
standards of a clinically meaningful improvement,
practitioners said they would be interested in learning
the new treatment method. For the remaining two
measures (all-cause mortality and time to first drink),
means for the three ratings did not differ significantly.
The standard deviations on these measures were
relatively large, indicating broad diversity in what
practitioners regarded to be a significant improvement.

Clinicians’ estimates of typical outcomes from
current practices were generally close to (and may have
been biased by) the base rates that we provided,
although there was more variance from base rates that
we estimated rather than drawing them from large
practice samples. On the rate of 5-year DWI recividism,
for example, we suggested a base rate of 35%, whereas

Table 1. Practitioners’ estimates of current outcomes, chinically significant improvement and threshold for learning a new treatment

Estimated current

Clinically significant Threshold to learn

average outcome improvement a new treatment
Base
rate Mean SD Median Mean SD Median Mean SD Median

% Totally abstinent 25 30.1 13.4 25 38.2 8.7 35 38.3 12.1 35
at 1 year

% Drinking days at 19 26.8 15.3 25 9.6 4.6 10 11.1 4.3 10
1 year

Drinks per drinking 7 6.6 3.2 6 2.8 1.5 3 2.9 1.8 3
day at 1 year

% DWTI arrests/ 35 5.0 8.3 2 22.7 7.4 25 23.8 8.0 25
5 years

% Full-time employed 60 51.9 25.0 59 72.8 6.6 71 72.2 7.5 70
at 1 year

% Abnormal liver 19 23.6 20.8 15 11.5 3.7 11 12.0 4.2 12
enzymes

Days to first drink 35 49.2 43.4 35 68.0 37.1 56 64.9 39.4 50

% Mortality in 12 6.5 5.6 5 7.0 2.9 7 7.2 3.0 7
5 years

Treatment sessions 7 20.7 15.3 15 10.0 1.1 10 10.1 1.2 10
completed

DWI: driving while intoxicated; SD: standard deviation.



practitioners estimated only 5% for their own patients.
This is a figure unlikely to be known by most clinicians,
and would be influenced by the percentage of clientele
who enter treatment as a result of a previous DWI
offence. For 5-year mortality, we suggested a base rate
of 12% and clinicians estimated 6.5% among their own
patients. On treatment retention, we provided a base
rate of seven sessions completed, whereas respondents
reported completing a mean of 20.7 sessions. On these
dimensions, they perceived current practice as already
yielding outcomes far better than the base rates we
specified.

Discussion

We tested a method for measuring what substance
abuse practitioners regard to be meaningful treatment
effects. Stated briefly, our clinician respondents opined
that the difference between two treatments would be
clinically significant if one treatment produced out-
comes that were better by about 10— 12 percentage
points for the proportion of patients totally abstaining,
arrested for DWI, employed or having abnormal liver
enzymes. For patient mortality, the improvement
margin judged to be clinically significant was smaller:
a reduction of 5 percentage points in death rate. On
three continuous outcome measures, practitioners
judged a difference to be significant when it doubled
or halved the base rate. Finally, our respondents
indicated that a significant improvement in retention
would be completion of 10 versus the base rate of seven
of 12 sessions, a 43% improvement.

Clearly, our data cannot be taken as representative of
a larger population of practitioners. Qur sample was
small, and being drawn from programmes in the
Clinical Trials Network it consists of providers with
more than average familiarity with treatment outcome
research. Some of the base rates that we provided were
arbitrary, and changing these anchor points in the
survey could yield different judgements about signifi-
cant levels of improvement. Our primary point is that
providers’ judgements about clinically meaningful
differences are measurable, and can inform the selec-
tion of target effect sizes for clinical trials.

Our data suggest that statistically significant be-
tween-group differences observed in outcome trials of
behavioural and pharmacotherapies may sometimes fall
well short of effects that substance abuse practitioners
regard to be meaningful. In the COMBINE study [5],
for example, naltrexone significantly (p < 0.02) re-
duced return to heavy drinking from 71.4% to 68.2%.
In our data, this is about one-quarter of the minimum
difference that practitioners regarded to be clinically
meaningful. In the same study, however, naltrexone
and/or behavioural therapy increased good clinical
outcomes by 10 percentage points on average, meeting
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our respondents’ threshold for clinical significance.
Also in COMBINE, the post-treatment standard
deviation for percentage of days abstinent was 25, so
that our respondents’ estimate of a clinically mean-
ingful difference (9 percentage points) on this variable
would be a relatively modest effect (d=0.36) that larger
clinical trials should have adequate power to detect.
Other clinical trials have clearly produced treatment
effects that meet these subjective standards of clinical
significance. Among out-patients in Project MATCH,
12-Step facilitation therapy yielded total abstinence
rates that were 10 percentage points higher throughout
3 years of follow-up, relative to those from cognitive —
behavioural therapy [4,5,14]. The community reinfor-
cement and family training (CRAFT) approach for
working with family members engaged more than twice
as many ‘unmotivated’ substance users in treatment,
relative to Al-Anon facilitation or the Johnson Institute
intervention [15]. Some studies observe treatment
differences that meet practitioners’ standards of clinical
significance, but fail to reach statistical significance. For
example, a quasi-experimental study found 18%
mortality at 2 years among those receiving in-patient
alcoholism treatment, compared with 32% among
patients referred out while admissions were closed — a
risk ratio that fell short of statistical significance [16].

Next steps

A clinically meaningful effect size can be calculated
across a wide variety of outcome measures. Although
most of the illustrations in this pilot test focused on
mean differences, the same approach can be used to
estimate clinically significant effects on other bench-
marks such as the number needed to treat (NNT) or
relative risk of mortality.

Size of effect — the relative advantage of a treatment
method — is only one influence on dissemination and
adoption of innovations. Diffusion is also promoted by
factors such as perceived simplicity, cost and compat-
ibility with current practices [17]. Nevertheless, efforts
to encourage the adoption of ‘evidence-based’ treat-
ments might emphasise those that most reliably
produce improvements of a magnitude that providers
regard to be clinically meaningful [18]. Our data
suggest that when a treatment meets these subjective
criteria, practitioners are more motivated to learn it.

The most direct application of our approach would
be to power clinical trials to detect clinically meaningful
differences in outcome, rather than the more usual
approach of estimating the probable effect size and
constructing a sample that would render this effect
statistically significant. Undertaking power calculations
on the basis of effects considered to be clinically
significant could result in trials with smaller sample
sizes that are therefore less costly to complete. Perhaps
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a greater value, however, is that this approach is likely to
generate useful discussion of the desired and intended
outcomes of prevention and treatment interventions,
rather than simply relying on mean differences on
standard metrics. The priority given to various out-
comes will differ across audiences. This study involved
addiction treatment providers and focused primarily on
reduction in substance use. Other social agents might
place higher value on reduction in crime, lost work days
or health care costs. The value of an intervention is, to
this extent, in the eye of the beholder. ‘Significance’ has
been given increasing emphasis as a review criterion for
grant proposals, and this estimation method offers an
empirical basis for evidence of significance, beyond the
subjective arguments of investigators or reviewers.
Starting with estimation of desired effects requires an
explicit, up-front consideration of the intended benefits
of the treatments being tested, and thereby of the
clinical research itself.
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