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Designing a Study for Success

 

I

 

n this issue of the 

 

Journal of the American Geriatrics So-
ciety

 

, Milisen et al.

 

1

 

 document the effects of a nurse-led
interdisciplinary intervention for the assessment, preven-
tion, and treatment of delirium in older adults with hip frac-
tures. The intervention, by staff nurses in consultation with
advanced-practice nurses and psychogeriatricians, covers
the trajectory of care from emergency room admission to 3
months after discharge. In publishing this research, Milisen
et al. provide us with several exemplars of study design.
These exemplars illustrate seven axioms: (1) conduct a com-
prehensive, historical, and interdisciplinary review of litera-
ture to support the study and its research methods; (2) de-
velop a clear, concise, comprehensive purpose statement to
guide the study; (3) use consistent terminology and order of
study variables; (4) consult a statistician when designing a
study; (5) use finely graduated instrument scale scoring
whenever practical; (6) use parametric data analysis when-
ever appropriate; and (7) calculate the power of your poten-
tial sample and, if necessary, modify the study design. Each
axiom and exemplar will be discussed in turn.

 

ENGLE’S AXIOM 1

 

Conduct a comprehensive, historical, and interdisciplinary
review of literature to support the study and its research
methods.

Researchers often limit their review of literature to re-
cent publications within their discipline. Although this pro-
vides cutting-edge and discipline-specific knowledge, this
approach necessarily omits older studies with undimin-
ished relevance, and the narrowness of a single disciplinary
perspective may lead to “reinventing the wheel.” Milisen
et al.

 

1

 

 provide a concise interdisciplinary historical review of
the literature that includes seminal pioneering works by
Williams et al.

 

2,3

 

 in 1979 and 1985 evaluating the effect of
nursing interventions in preventing and treating delirium
of older adults with hip fractures. The Milisen et al. review
of literature builds on existing scientific knowledge to sup-
port the study objectives and research methods.

 

ENGLE’S AXIOM 2

 

Develop a clear, concise, comprehensive purpose state-
ment to guide the study.

Researchers must carefully develop their study’s pur-
pose statement, which is the essence of the study in a single
sentence. The purpose statement is a concise, clear state-
ment of the objective of the study, the type of study, vari-
ables, sample, and setting.

 

4

 

 It guides the subsequent design
of the study, including hypotheses or research questions,
sample, variables, instruments, statistical analysis, and re-
ports, such as presentations and publications. By consis-

tently referring back to the purpose statement when writ-
ing reports, the researcher is less likely to include text that
is tangential to the purpose of the study. Milisen et al.

 

1

 

 de-
scribe the objective of their study in the abstract and text
using clear concise language that guides research methods
and statistical analysis. The objective of their study was
“to develop and test the effect of a nurse-led interdiscipli-
nary intervention program for delirium on the incidence
and course (severity and duration) of delirium, cognitive
functioning, functional rehabilitation, mortality, and length
of stay in older hip fracture patients.”

 

ENGLE’S AXIOM 3

 

Use consistent terminology and order of study variables.
Researchers should also use the purpose statement to

specify the hypotheses or research questions and the vari-
ables, and their order of presentation in reports. This im-
plicitly organizes the statistical analysis and variables in
tables and figures, and in the Methods, Results, and Dis-
cussion sections of reports. Variable names should be con-
sistent in terminology throughout the report. Milisen et
al.’s 

 

1

 

 Results section is meticulous in its organization and
presentation of findings, using consistent variable names
and order of variables. They use a logical, step-by-step
analysis strategy and presentation of results consistent
with their study objective.

 

ENGLE’S AXIOM 4

 

Consult a statistician when designing a study.
Statistical power is necessary to document statistically

significant findings, when appropriate. Researchers may
inadvertently omit addressing ways of conserving statisti-
cal power when designing their study. They should: (1)
choose instruments with finely graduated scale scoring, (2)
use parametric statistics, and (3) obtain an adequate sam-
ple size. Consulting with a statistician at the 

 

beginning

 

 of
the study design process, before data collection, helps en-
sure adequate statistical power.

 

ENGLE’S AXIOM 5

 

Use finely graduated instrument scale scoring whenever
practical.

The number of scale graduations used to score study
instruments affects statistical significance. Whenever prac-
tical, more or finer scale calibrations are preferred over
fewer or coarser calibrations. When instruments with fewer
scale calibrations are used, measurement error attenuates
findings toward the null value and suppresses true statisti-
cal significance.
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Milisen et al.

 

1

 

 score participants’ education as contin-
uous, the actual number of years, rather than the usual or-
dinal scale scoring (grade school graduate, high school
graduate, college graduate). Also, Milisen et al. measure
severity of delirium using the Confusion Assessment
Method (CAM),

 

5

 

 but they use three-point scoring of CAM
items (“absent” scored 0; “present—mild form” scored 1;
“present—severe form” scored 2), modified in consulta-
tion with the developer of the CAM, rather than the usual
dichotomous scoring (“absent” scored 0; “present” scored
1). In addition, Milisen et al. use a seven-item CAM scale
rather than the usual four-item CAM scale. These two re-
finements in scale scoring produce a CAM score ranging
from 0 to 14, rather than the usual CAM score that ranges
from 0 to 4. They were able to document subsequently a
significant decrease in the severity of delirium using the
nurse-administered intervention, whereas a study by Inouye
et al.

 

5

 

 using the usual CAM scoring did not.

 

ENGLE’S AXIOM 6

 

Use parametric data analysis whenever appropriate.
Data obtained from instruments with finely graduated

scales should never be collapsed into coarser scales with-
out strong reasons, such as clinical cutpoints (i.e., the ab-
sence or presence of a diagnosis). Finely graduated data
can be analyzed using parametric statistics, such as 

 

t

 

 tests,
that conserve statistical power. Analysis of coarsely gradu-
ated data may be limited to intrinsically less-powerful
nonparametric statistics, such as chi-squared.

Milisen et al.

 

1

 

 evaluate delirium using the CAM

 

5

 

 with
finely graduated scale scoring. However, for analysis they

 

both

 

 use finely graduated data (0 to 14 scoring) to evalu-
ate the severity of delirium and collapse the finely gradu-
ated data into dichotomous data (“delirium absent” scored 0;
“delirium present” scored 1) to evaluate the incidence of
delirium.

 

ENGLE’S AXIOM 7

 

Calculate the power of your potential sample and, if neces-
sary, modify the study design.

Last of all, an underpowered sample limits the ability
to document that a clinically significant difference is statis-
tically significant. Underpowered samples may be used be-
cause of sampling constraints. The researcher may have
access to a small clinical sample with limited numbers of
potential study participants. There may also be time, bud-
get, ethical, clinical, or other inflexible design constraints.
To determine whether constraints compromise study power,
it is useful to have: (1) historical data about the number of

available participants in your study site that meet inclu-
sion criteria, adjusted for participant response rate, attri-
tion, and seasonal variation, and (2) means and standard
deviations of key variables documented in prior research.
It may be necessary to modify the study design to obtain a
larger sample, such as by modifying sample inclusion crite-
ria. Milisen et al.

 

1

 

 state that they had an underpowered
sample for analysis of the delirium incidence hypothesis
that may have accounted for their inability to document
an intervention effect for that outcome variable. They fur-
ther state that their study design required a sample of 317
participants for each group to identify a 10% treatment ef-
fect for incidence of delirium, but they had only 60 partic-
ipants in each group because of clinical constraints.

In summary, the article by Milisen et al.

 

1

 

 contains sev-
eral exemplars for designing a study for success. It is useful
to collect exemplary articles for future reference. Exem-
plars may include wording of hypotheses and research
questions, designs to address sampling constraints, scoring
of instruments, data analysis techniques, presentation of
results, format of tables, and discussion of results. Uni-
form requirements for manuscripts

 

6

 

 and statistical guidelines

 

7

 

cited in this journal’s information for authors are addi-
tional sources for exemplars. Engle’s Axioms (see Table 1)
and exemplars can assist every researcher in attaining ex-
cellence in the planning, execution, and presentation of
health science research.
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Table 1. Engle’s Axioms for Designing a Study for Success

 

1. Conduct a comprehensive, historical, and interdisciplinary review of literature to support the study and its research methods.
2. Develop a clear, concise, comprehensive purpose statement to guide the study.
3. Use consistent terminology and order of study variables.
4. Consult a statistician when designing a study.
5. Use finely graduated instrument scale scoring whenever practical.
6. Use parametric data analysis whenever appropriate.
7. Calculate the power of your potential sample and, if necessary, modify the study design.


