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Objective: In the past few decades about
1,000 controlled studies have examined
the effects of mental health prevention
programs, but few studies have examined
the effects of such programs on the in-
cidence of new cases of mental disorders
defined according to diagnostic criteria. A
major reason why so few studies have ex-
amined this important question is that
very large numbers of subjects are needed
to provide sufficient statistical power for
these studies. In this article this power
problem is explored.

Method: Power calculations are pre-
sented for studies examining universal
prevention (aimed at the general popula-
tion regardless of risk status), selective pre-
vention (aimed at high-risk groups), and
indicated prevention (aimed at subjects
who have some symptoms of a disorder
without meeting full diagnostic criteria).

The Lack of Statistical Power

Results: Studies examining universal pre-
vention are hardly feasible, as the num-
ber of subjects required amounts to tens
of thousands at least. Research examining
selective prevention is more feasible, but
the number of subjects needed for these
studies is still very high. Studies of indi-
cated prevention are possible. Three ma-
jor studies of indicated prevention exam-
ining the effects on the incidence of new
cases of mental disorders are described.

Conclusions: There are several strate-
gies for increasing statistical power in
prevention studies: 1) focus on high-inci-
dence groups (by concentrating on indi-
cated prevention, by targeting high-risk
groups with multiple risk factors, by
targeting groups with multiple disorders),
2) strengthen the effects of prevention
programs, and 3) make more efficient
use of other trials through cumulative
meta-analyses.

(Am J Psychiatry 2003; 160:1385-1391)

In the past few decades, about 1,000 controlled studies
have examined the effects of mental health programs
aimed at preventing mental health problems at school (1,
2), substance use and abuse at school (3), work-related
stress (4), distress among caregivers for the elderly (5, 6),
depression (7, 8), aggression and behavior problems in
children (9), child abuse (10-12), and several other condi-
tions. This considerable body of research has shown that
some prevention programs in mental health are capable of
strengthening protective factors, such as social skills, prob-
lem-solving skills, stress-management skills, pro-social be-
havior, and social support; that these programs can reduce
the consequences of risk factors, psychiatric symptoms,
and substance use; and that they may have positive eco-
nomic effects.

Despite this large body of research, few studies have ex-
amined whether these prevention programs are actually
capable of reducing the incidence of new cases of mental
disorders defined according to diagnostic criteria, al-
though this research question can easily be regarded as
one of the most important ones, both from a public health
perspective and from a scientific point of view.
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One major reason why the prevention of new cases of
mental disorders has hardly been examined is that very
large numbers of subjects are needed to yield sufficient
statistical power to be able to show significant effects on
incidence. This “power problem” is related to the lack of
understanding of the exact pathways leading to mental
disorders and to the very low specificity of most known
risk factors. This low specificity implies that most subjects
who are exposed to the risk factor do not develop the dis-
order and that one such risk factor by itself is not sufficient
to produce the disorder (13).

In this article, I will explore this problem of statistical
power in different types of prevention research and will
discuss possible solutions and research directions for
solving this problem. An influential report of the Institute
of Medicine (14) on prevention of mental disorders distin-
guishes three types of prevention of mental disorders.
Universal prevention is aimed at the general population or
parts of the general population, regardless of whether they
have a higher than average risk of developing a disorder.
The best-known examples of universal prevention include
school programs and mass media campaigns. Selective
prevention is aimed at high-risk groups, who have not yet
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FIGURE 1. Numbers of Subjects Needed for Experimental
and Control Conditions to Show That a Prevention Pro-
gram Has Reduced the Incidence of a Mental Disorder by
15% or 30%2
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a Statistical power=0.80, alpha=0.05. The numbers of needed sub-
jects were calculated with Stata software, release 7 (Stata Corp., Col-
lege Station, Tex., 2001). For the 15% reduction, the commands
were sampsi | 0.851, power(0.80) onesided, where I=incidence. For

the 30% reduction, the commands were sampsi | 0.701, power(0.80)
onesided, where I=incidence.

developed a mental disorder. Indicated prevention is
aimed at individuals who have some symptoms of a men-
tal disorder but do not meet diagnostic criteria. Universal,
selective, and indicated prevention are aimed at subjects
who do not yet have a mental disorder.

The next three sections will address the problem of sta-
tistical power for studies examining each of these three
types of prevention. Some solutions to the observed prob-
lems will be discussed after them.

Universal Prevention

The problem of statistical power is most prominent in
studies examining universal prevention programs for men-
tal disorders, and this is especially true for disorders with
low incidence rates. For example, the incidence rate of an-
orexia nervosa, a severe and often fatal mental disorder, is
estimated to be about 6.3 cases in 100,000 subjects per year
(15). A simple power calculation shows that if we were to
have a universal intervention that could reduce this in-
cidence by one-third, we would need about 1.5 million
subjects in an experimental condition plus another 1.5
million subjects in a control condition to be able to show
that this intervention has indeed reduced the incidence (if
we assume statistical power to be 0.80 and alpha 0.05, one-
sided). In absolute numbers, a prevention study involving
1,565,749 subjects would result in a reduction from 95 new
cases of anorexia nervosa in the control group to 63 new
cases in the experimental group. Of course, we could dras-
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tically reduce the number of needed subjects for a preven-
tion study by concentrating on women, as anorexia ner-
vosa in men is almost nonexistent, or by assuming that a
preventive program has effects that reach beyond 1 year.
But, whatever we do, the number of needed subjects is
enormous and adds up to hundreds of thousands. By way
of comparison, a review of school programs aimed at the
prevention of eating disorders included six studies, with a
total of 1,905 subjects (16). These programs may show ef-
fects on knowledge about dieting, on skills, or on eating
habits, but a study giving evidence of a reduction in the in-
cidence of eating disorders because of a universal preven-
tion program is clearly not feasible.

Research examining universal prevention of mental
disorders with higher incidence rates, such as mood dis-
orders, anxiety disorders, and substance use disorders,
has basically the same power problem as prevention of
low-incidence disorders, except that the numbers of sub-
jects needed to show a significant reduction are some-
what smaller. Figure 1 shows how many subjects are
needed in studies of prevention programs to be able to
show a reduction of 15% in the new cases of a mental dis-
order and the numbers needed to show a reduction of
30%. For example, the incidence of major depression, one
of the most common mental disorders, was recently esti-
mated to be 1.7% per year (17). In order to be able to show
that a universal prevention program has reduced this to
1.4% (a reduction of 15%), both the experimental group
and the control group need to consist of 30,211 subjects.
This is considerably smaller than the numbers needed in
research for prevention of anorexia nervosa, but it is still
very large. For example, the National Comorbidity Survey,
one of the most recent and influential epidemiological
studies of mental disorders in the United States, consisted
of 8,098 subjects (18).

Accordingly, the sheer number of subjects needed to ex-
amine the effects of universal prevention programs on the
incidence of mental disorders makes this type of research
almost impossible to realize. And this is complicated by
the ethical problem of imposing an intervention on a pop-
ulation of whom only a fraction will develop the disorder.
This does not mean, of course, that universal prevention
has no effects on the incidence of mental disorders, but it
does mean that it is almost impossible to demonstrate
these possible effects in scientific research.

There are more problems in universal prevention that
complicate this research even further. One problem is re-
lated to the fact that prevention programs typically try to
reduce the influence of existing risk factors for mental dis-
orders (14). This is true for universal, selective, and indi-
cated prevention. A large body of research has shown that
no single risk factor for mental disorders explains more
than 15% of the onsets (19). If a universal intervention is
100% effective in eliminating one risk factor or all conse-
quences of one risk factor, the incidence of new cases of
mental disorders cannot be reduced by more than 15%.
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And an effectiveness of 50% (which would be more realis-
tic) instead of 100% would again dramatically increase the
number of subjects needed per experimental condition.

Other problems are that many important risk factors—
such as hereditary conditions, life events, gender, and
age—cannot be influenced and that the ability of preven-
tion programs to influence risk factors is limited. It may be
possible to influence some risk factors, such as socioeco-
nomic status or education level, but this would need polit-
ical or social actions instead of health programs. Therefore,
prevention programs necessarily focus on psychological
and psychosocial risk factors and on the consequences of
risk factors that cannot be influenced themselves.

Selective Prevention

Research examining the effects of selective prevention
programs is also hampered by power problems. As indi-
cated earlier, these problems can be traced back to the fact
that the exact causes of mental disorders are not yet
known. Most theoretical models that try to explain the de-
velopment of mental disorders are based on the assump-
tion that these disorders are caused by a complex interplay
of physical, social, and psychological factors. Mental disor-
ders are never caused by one of these factors alone, as no
single risk factor explains more than about 15% of the on-
sets (19). And which combination of factors causes the
disorder in a specific individual at a specific time is not
known. Moreover, the specificity of most risk factors is low,
implying that most subjects who are exposed to the risk
factor do not develop the disorder and that one such risk
factor by itself is not sufficient to produce the disorder (13).

For example, in a study of subjects who lost their part-
ners, it was found that about 16% met criteria for major
depression 1 year after the death, compared to 4% of com-
parable subjects who did not lose their partners (20). Sup-
pose we could develop an intervention that is capable of
reducing this incidence rate by 30%. In this case we would
need 671 subjects in each experimental condition of an ef-
fect study in order to show this result. This would mean
that 671 subjects would be submitted to an intervention in
order to reduce the number of new depressive cases from
107 to 75.

Although the feasibility of such a study is better than for
a study of universal prevention, the numbers needed for
such a trial are still considerable and the costs would be
very high. As the presence of a mental disorder has to be
determined with a personal diagnostic interview, a study
of about 1,350 subjects with repeated measurements
would be expensive and would need a strong commitment
from financers and researchers.

Only a few randomized trials have examined the effects
of selective prevention (for subjects belonging to high-risk
groups without meeting criteria for current mental disor-
ders) on the incidence of mental disorder. One of these isa
study on the prevention of depression in ethnic minorities
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with chronic illness by Mufioz and colleagues (21, 22). Un-
fortunately, the statistical power in this study was too
small to show significant effects on the incidence of men-
tal disorder.

In another study, the effects of a preventive intervention
for pregnant women on the incidence of postpartum de-
pression were examined (23). It was found that 33% of the
subjects in the control group (N=18) developed a postpar-
tum depression, compared to none in the experimental
group (N=17). The power problem clearly does not exist in
a trial with such a high incidence rate and such large con-
trast between the experimental and control groups. Other
studies in this area, however, did not show such positive
outcomes (24). Several more studies have examined the
effects of debriefing on the prevention of posttraumatic
stress disorder. In a meta-analysis of these studies (25), it
was concluded that there is no evidence that debriefing
prevents the incidence of posttraumatic stress disorder
and that it possibly even has negative results.

Indicated Prevention

Three major randomized, controlled studies of indi-
cated prevention programs (aimed at subjects who have
symptoms of a mental disorder but do not meet criteria
for the full-blown disorder) that examined the effects of
prevention on the incidence of mental disorders are sum-
marized for illustrative purposes in Table 1. These studies
do not give a comprehensive overview of studies examin-
ing the effects of prevention on the incidence of new cases
of mental disorders. Other pilot studies have examined the
effects of preventive interventions on psychosis (29) and
generalized anxiety disorder (30). But the three studies in
Table 1 are among the best trials in the field and can illus-
trate the power problem well. Two of the three studies are
aimed at the prevention of depression, and one targets
anxiety disorders. In all three studies a significant reduc-
tion of the incidence of new cases of mental disorders was
found.

These studies have clearly solved the power problem.
Where the incidence of mental disorders is never higher
than 15% in high-risk groups, the incidence in subjects
who already have some symptoms of the disorder without
meeting full criteria can be much higher. The control
group in the 2001 study by Clarke and colleagues (26) had
an incidence of major depressive disorder of 28.8%, and
the intervention reduced this rate to 9.3%. In this study,
adolescent children of depressed parents, who themselves
had depressive symptoms but no major depressive disor-
der, received a psychoeducational cognitive behavior
training program for mood management to prevent the
onset of major depression. The study by Dadds and col-
leagues (28) even showed an incidence rate of 54% in the
control group and 16% in the experimental group (at 6-
month follow-up). In this study, primary school children
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TABLE 1. Three Major Studies on the Effects of Prevention Programs on the Incidence of New Cases of Mental Disorders

Disorder Duration
Targeted for of Rates of Target
Study Study Group Prevention Procedure Intervention Follow-Up  Conditions Disorder
Clarke  Adolescents (ages 13-18  Major 3,935 parents with history 15 group sessions 1 year Intervention 9.3% for
etal, vyears)with 1) parent depressive  of depression and their (1 hour each) of (N=45); intervention;
2001 who was treated for disorder adolescent children cognitive usualHMO  28.8% for
(26) major depressive were recruited through behavior therapy care usual care
disorder in past health maintenance (N=49)
12 months and organization
2) subclinical depression
Clarke  9th- and 10th-grade Major 1,652 adolescents were 15 group sessions 1 year Intervention 14.5% for
etal, adolescents with depressive  screened at school with (45 minutes (N=76); intervention;
1995 subclinical depression disorder Center for each) of treatment 25.7% for
(27) Epidemiologic Studies cognitive as usual usual
Depression Scale behavior therapy (N=74) treatment
Dadds  Primary school children Anxiety 1,786 children were 10 weekly sessions 6 months Intervention 16% with
etal, (ages 7-14) with disorders screened with Revised (1-2 hours each) (N=19); intervention;
1997 subclinical anxiety Children's Manifest of cognitive treatment 54% with
(28) symptoms Anxiety Scale, teacher behavior therapy as usual usual
nominations, and (N=14) treatment

clinical rating of severity

with subclinical anxiety symptoms, but no anxiety disor-
der, received a cognitive behavior intervention to prevent
the onset of an anxiety disorder.

These studies illustrate that relatively small numbers of
study subjects are needed when the incidence rate in the
target population is high enough. Such studies use a rela-
tively simple method of identifying a high-risk group.
They screen a population for the presence of symptoms of
a mental disorder. Potential participants who score high
on the screening test and meet diagnostic criteria for the
mental disorder are excluded from the study, and those
who do not meet diagnostic criteria enter the trial. They
are randomly assigned to the prevention program or to a
control condition. If the incidence in this population is
high enough, the number of subjects needed to yield suffi-
cient power is relatively small. And if the intervention is
very successful in reducing the incidence, such as in the
study by Dadds and colleagues (28), the number of needed
subjects can be reduced to less than 50 for the total study

group.

Increasing Statistical Power
in Prevention Research

There are several ways to increase the statistical power
in prevention studies. I will discuss the most important
ones.

Focus on Populations With High Incidence Rates
of Mental Disorders

The identification of high-incidence groups can be real-
ized in several ways.

Focus on indicated prevention. The studies described
in Table 1, which represent indicated prevention pro-
grams, have shown that populations who have symptoms
of a mental disorder but do not meet diagnostic criteria
can have high incidence rates. Many other studies, espe-
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cially in the area of depression, have shown that subjects
with symptoms of mental disorders have high incidence
rates (31, 32), although in some studies the incidence rate
remains 10% or lower (33, 34). It is possible that in preven-
tion studies in which a complete population is screened,
the only subjects who agree to participate are those whose
problems are more serious and whose risk of developing a
full-blown disorder is greater than that of subjects who de-
cline participation in the study.

Focus on high-risk groups with multiple risk factors.
Another way of identifying a high-incidence target group
was demonstrated in the study by Clarke and colleagues
(26). In this study subjects with symptoms of depression
were selected from a high-risk group (children of de-
pressed parents). The incidence rate in a high-risk group is
usually low, but combining membership in such a high-
risk group with the presence of symptoms of the disorder
probably increases the incidence rate dramatically. It may
also be possible to define target groups with high inci-
dence rates by combining risk factors, such as recently
widowed women with low social support or sons of alco-
holic fathers who are unemployed and get divorced.

Focus on target groups with multiple disorders. Fo-
cusing the prevention program on several mental disor-
ders could increase the incidence rate in the target popu-
lation. For example, in a recent large epidemiological
study among Dutch adults (17), the 1-year incidence of
major depression was 1.7%, while the incidence of any
DSM-III-R disorder was 5.6%, which is more than three
times as high. Several prevention programs can easily fo-
cus on more than one disorder. For example, many pre-
vention programs at school focus on generic life skills,
such as coping skills, social skills, and cognitive skills.
These life skills may affect the incidence of depression,
anxiety disorder, and substance use disorder at the same
time. Possibly, such programs could affect the incidence of
internalizing problems, while other programs could affect
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the incidence of externalizing problems. Indicated pre-
ventive interventions aimed at the prevention of depres-
sion could be combined with the prevention of anxiety
disorders because the rate of comorbid depression and
anxiety is high and because behavioral approaches for
prevention could use comparable methods based on cog-
nitive and behavioral psychotherapies. The interventions
described by Clarke and colleagues (26, 27) and by Dadds
and colleagues (28) used several of these strategies.

Strengthen the Effects of Prevention Programs

The second way to reduce the problem of statistical
power in prevention studies is to increase the effects of the
intervention. Basically, in order to optimize the effect of a
program, the goals and design of the program should be
based on a theoretical framework, it should focus on the
risk factors and protective factors that are known to be re-
lated to the disorder, and it should meet the needs of the
target population. It is, for example, important to conduct
good risk estimation studies before the evaluation of an
intervention. Currently, there is often little evidence that
the risk factor an intervention is targeting is indeed a
causal factor in the process leading to a disorder. And how
multiple risk factors work together in the causal path to-
ward a disorder is even less examined. But it is this type of
research that is necessary for the development of effective
prevention programs.

As illustrated before, universal interventions alone can
hardly be expected to result in a significant reduction of
new cases of mental disorder, even when the intervention
has been designed well. But combining universal inter-
ventions with selective and indicated interventions may
result in larger effects than can be realized with each of
these interventions alone.

Use Cumulative Meta-Analyses

The third way to increase statistical power is to make
more efficient use of available trials in the prevention
field. The cumulative meta-analysis is an effective way to
realize this (35). In a cumulative meta-analysis, the results
of each new study are integrated into the integrated results
of all earlier studies. This reduces the numbers needed for
a new trial considerably, as the numbers included in ear-
lier studies would be used for this newly designed trial. For
example, almost 100 relatively well-designed randomized
trials have examined the effects of school-based preven-
tion programs on substance use (3). If only a handful of
these would have used diagnostic measures to examine
the incidence of substance use disorder, a new trial could
build on these data through cumulative meta-analysis and
would need only a limited number of subjects in order to
examine the effects on incidence. On the other hand, cu-
mulative meta-analysis is possible only when multiple
high-quality studies examining comparable interventions
for comparable target study groups are available. This is
currently not the case.
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Use Other Ways to Increase Power
in Prevention Studies

Other ways to increase power include extending the fol-
low-up times (although this needs powerful interventions
with strong effects) and using survival methods rather
than fixed incidence counts. Improving the reliability of
diagnoses would also increase the power of studies.

Discussion

The lack of statistical power and the related large num-
bers of subjects needed for prevention studies are impor-
tant reasons why so few studies have examined the effects
of preventions programs on the incidence of mental disor-
ders. This “power problem” makes it almost impossible to
design feasible studies examining the effects of universal
prevention on the incidence of mental disorders. Studies
examining the effects of selective prevention on new cases
are feasible but very expensive because of the high num-
ber of needed subjects. Indicated prevention can without
any doubt be examined best, without the staggering num-
bers of subjects needed for universal and, to a lesser ex-
tent, selective prevention. Several studies examining indi-
cated prevention have shown that this type of research is
possible and feasible.

The indicated prevention studies have shown that well-
designed interventions are capable of reducing the inci-
dence of mental disorders. This is an important finding,
from both scientific and public health perspectives. Many
researchers assume that prevention of mental disorders is
not possible because the exact causes and pathways that
lead to these disorders are not known (36). The indicated
prevention studies show that a reduction of the incidence
of mental disorders actually is possible. However, critics
could argue that subjects with subclinical symptoms of
anxiety, depression, or substance use disorders are in fact
in the prodromal phase of the disorder (37) and that the
indicated intervention is in fact an early intervention,
keeping the disorder from developing further instead of
actually preventing it. It would therefore be interesting
from a scientific point of view to examine whether selec-
tive prevention can also reduce incidence. Unfortunately,
there is currently insufficient scientific evidence available
to answer the question of whether real prevention (univer-
sal or selective) of mental disorders is possible.

A major challenge for future researchers in this area is to
identify target populations with high incidence rates of
mental disorders. Epidemiological research is needed for
the identification of these populations. Much research in
psychiatric epidemiology defines risk status only in terms
of relative risk or odds ratio. Although these measures are
informative in illustrating the strengths of risk factors,
they are not sufficient for the design of prevention pro-
grams. As illustrated in this article, the incidence rate in a
high-risk group has to be clear, but in order to compare
the importance of different risk factors, other measures
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are also needed, such as attributable risk (37) and the
numbers needed to be treated.

In this article, I have described the power problem of
prevention studies, using the prospective, randomized
prevention trial as the gold standard. Because of the enor-
mous study group sizes needed for trials examining uni-
versal prevention and, to a lesser extent, selective preven-
tion, the use of other designs, such as time-series designs
and case-control studies, may be considered in some
cases.

This article should not be interpreted as a recommenda-
tion to discard universal and selective prevention and fo-
cus on indicated prevention and treatment. Universal pre-
vention may be effective in informing individuals about
risk factors for mental disorders, reducing stigma related to
mental disorder, or stimulating awareness of mental prob-
lems in general. Selective prevention programs have been
shown to strengthen protective factors and reduce risk fac-
tors, and they may reduce the incidence of mental disor-
ders. And combining universal, selective, and indicated
prevention programs may result in larger effects than can
be realized with each of these interventions alone.

The power problem described in this article is also a rel-
ative one. With nonpsychiatric conditions, huge study
groups have been studied in prevention research, as was
shown in a review of studies of newborn screening for cys-
tic fibrosis (38). In this review two well-designed trials in
this area were found, with a total of 1,124,483 included ne-
onates. So there is no doubt that it is partly because of
stigma that insufficient resources are available for this
type of mental health research.

Five of the “top ten” causes of disability have been iden-
tified as mental disorders, and unipolar depression is ex-
pected to be the second leading cause of disability world-
wide in 2020 (39). Reducing the burden of mental
disorders by preventing the onset of new cases is possible,
as was shown by the indicated prevention studies de-
scribed in this article . The further development and study
of preventive interventions in this area constitute major
challenges for prevention science.
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