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Not All Statistically Signifi cant Differ-
ences Are Alike: Equivalence Analysis 
in Mental Health Services Evaluation

Researchers and evaluators in the fi eld of mental health 

care and psychosocial services typically use statistical 

tests to estimate whether different programs or systems of 

care are likely to produce different results. These may be 

differences in satisfaction, symptom relief, quality of life, 

or some other outcome for individuals in the programs or 

systems. But policy makers, providers, administrators and 

others who use the results of research and evaluation are 

often less concerned about whether the results of the two 

programs are different than about whether or not results 

are similar. This is a different question.

The Director of Planning in a state mental health agency 

may want to know, “Will a particular innovative program 

that is less expensive produce results similar to those of 

a program already in place?” The director of an agency 

funding a project comparing two psychosocial interven-

tions may ask, “Do different racial or ethnic groups have 

equivalent outcomes in each?” A program developer evalu-

ating a new intervention may ask, 
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“If the new intervention achieves outcomes that are 

better than what are currently obtained, will they 

be enough better to consider them signifi cant for 

clinical or policy purposes?” A policy maker may 

want to know, “If a managed care program were 

implemented, would outcomes for persons with se-

rious mental illness be at least equal to those for a 

comparable group under fee for service?”

Technically, in conventional statistical tests of dif-

ference, the investigator tries to reject the null hy-

pothesis of no difference between the mean scores 

on some measurement of the two groups, and when 

failing to do so, asserts that a difference between 

the groups cannot be proven. The individuals in 

the examples above, however, wish to do what con-

ventional difference testing says is impossible: in 

effect, they want to prove the null hypothesis of 

no difference. Is there any way the evaluator or re-

searcher can answer the question most important 

to these people: “Are the two things alike in their 

effect, and if so, how much alike?”

In fact, there is such a method. Known as equiva-

lence analysis, it is widely used in other fi elds, re-

search and evaluation (Rogers, Howard et al. 1993; 

Stegner, Bostrom et al. 1996; Hargreaves, Shum-

way et al. 1998).

Equivalence testing is based on the method of bio-

equivalence testing, used by the FDA and the phar-

maceutical industry for determining whether a new 

drug is acceptable as an alternative to one previ-

ously approved. In this context, equivalence analy-

sis is a method for estimating whether a difference 

between two groups, if one exists, is small enough 

(according to some pre-determined threshold) to 

warrant considering the results as equivalent for 

clinical or policy purposes. 

Equivalence testing differs from traditional hypoth-

esis (difference) testing in that it reverses specifi ca-

tion of the null and alternative hypotheses (Harg-

reaves, Shumway et al. 1998). In difference testing, 

the null hypothesis is that differences among group 

means are zero. The alternative hypothesis is that 

these differences are not zero. In equivalence 

testing, the null hypothesis is that the difference 

among group means is greater than some minimal 

difference representing practical equivalence. The 

alternative hypothesis is that the difference is not 

greater than this specifi ed minimum difference.

In the analysis of differences among groups such 

as those described in the above examples, this step 

allows the researcher to estimate whether identi-

fi ed signifi cant differences are meaningful differ-

ences for policy makers or clinicians. Equivalence 

analysis also makes it possible to determine wheth-

er non-statistically signifi cant differences may be 

the consequence of small sample sizes and/or large 

variability rather than actual equivalence between 

the two programs or systems.

Equivalence analysis, effect size, power analysis, 

and null hypothesis tests are research tools, each 

having its own purposes and limitations. Null hy-

pothesis testing is the grandfather of all statistical 

tests. It is a well established method of determining 

if a signifi cant difference exists between two popu-

lations, but the test only shows the existence of a 

difference—it doesn’t describe it. Effect size fi lls in 

the gap for null hypothesis testing by describing 

the difference between populations, but an effect 

size alone does not tell if a difference is signifi cant. 

Power analysis is used to determine the ideal num-

ber of cases to give diagnostic results to a study; 

without suffi cient power statisticians would not be 

able to fi nd signifi cant differences or similarities 

(and with “excessive” power, the differences, though 

statistically signifi cant, will be trivial for practical 

purposes). Equivalence analysis can be thought of 

as the complementary test to null hypothesis test-
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ing; it shows the existence of statistical equivalence 

between two populations, but requires effect size to 

describe the variation between the groups.

The researcher establishes equivalence boundaries 

for the effect size and then determines equivalence 

or non-equivalence by calculating a confi dence in-

terval for the test case. The conventional standard 

for accepting bioequivalence of drugs (analogous to 

the 95% confi dence interval in difference testing) 

is that the group mean for the test drug on some 

outcome, for example, blood plasma uptake, is 

within a small enough range of the group mean for 

the previously established drug (the control group) 

that the difference is not considered substantively 

important. The range used for the equivalence com-

parison varies by case. The best accepted method 

is to use a percentage of the mean of the control 

group; however, a percentage of the standard error 

of the control group or of difference between the 

two groups may also be used, or an ad-hoc range 

determined by previous experimentation.

Because no standard equivalence range has been 

established for policy relevance of differences be-

tween managed care and fee for service (or other 

psychosocial treatment interventions) comparable 

to the range for drug trials, the analyst may wish to 

take a more descriptive approach, computing mul-

tiple ranges of 5, 10, and 20 percent of the mean 

of the control group. Thus, a 5 percent difference 

between group means would be the most conserva-

tive standard for establishing equivalence, and 20 

percent would be the most liberal.

Difference testing and equivalence analysis are not 

mutually exclusive. Performed together, they yield 

four possibilities: 

1)  Different and non-equivalent (D/NE)—there 

is a difference, and it is suffi cient to have clin-

ical or policy relevance);

2)  Different but equivalent (D/E)—there is a 

difference but it is trivial, i.e.; the study is 

overpowered;

3)  Not different and equivalent (ND/E)—the 

two conditions are indistinguishable;

4)  Not different but also not equivalent (ND/

NE)—the variability is too great relative to 

the effect size to interpret, i.e.; the study is 

underpowered.

The four possibilities are illustrated below in a 

graph of comparisons using four convenient pairs 

of data. Confi dence intervals of the test group are 
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shown as vertical bars. The entire length of the 

vertical bar represents the 95% confi dence interval 

used in the T-test to test if the groups are signifi -

cantly different. If 0 is within this confi dence in-

terval the two groups are not statistically different 

(ND). If 0 is not contained then the groups are sta-

tistically different (D). The equivalence test uses a 

90% confi dence interval; this is shown in the graph 

on the same line as the 95% confi dence interval but 

it is smaller so its boundaries are denoted by hash 

marks. If the entirety of the 90% confi dence interval 

is bound within the critical values for equivalence 

then the two groups are statistically equivalent (E). 

If any part of the 90% confi dence interval lies on or 

outside of that boundary then the two groups are 

not statistically equivalent (NE).

Note that the power greatly affects the outcome of 

the analysis. For D/E the excess power effectively 

shrinks the test group’s confi dence interval, while 

in ND/NE the lack of power effectively grows the 

test group’s confi dence interval. Investigators us-

ing equivalence analysis for comparing programs 

or systems will need to address two issues. First, 

much greater power is required to determine equiv-

alency than to determine difference.  Consequent-

ly, it is likely that most existing studies of mental 

health services are underpowered for this purpose. 

Second, the mental health fi eld will need to devise 

methods, comparable to the FDA’s, for determining 

equivalence boundaries.

With these non-trivial ssues resolved, and using 

a format like the graph above, the researcher or 

evaluator may fi nd that equivalence analysis allows 

them to compare groups and present the results in 

a way that audiences such as those in the examples 

would fi nd easy to grasp, intuitively meaningful, 

and useful in practice.

More detailed and technical information about 

equivalence testing in psychosocial and services 

research may be found in the following referenc-

es. The reader is also referred to the Evaluation 

Center@HSRI website, www.tecathsri.org. Coming 

soon: SPSS code for conducting equivalence analy-

sis. For more information on these resources, please 

contact Dow Wieman at dwieman@hsri.org.
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