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Designer’s Corner

Methodological Issues
in Outcomes Research

Souraya Sidani

Introduction

With the increasing societal demand for professional and financial
accountability, nurses and other health-care professionals are chal-
lenged to demonstrate that the care they provide “makes a difference” -
that their interventions achieve positive client outcomes effectively and
efficiently. Effective interventions produce the desired responses. In
nursing, desired responses refers to measurable changes in the client’s
health status, condition, or behaviour that indicate the resolution of a
presenting problem or diagnosis or the prevention of a condition
(Hegyvary, 1993; Lang & Marek, 1990).

Demonstrating that nursing interventions are effective rests on the
ability to detect the expected changes. The ability to detect the changes
depends, in turn, on selecting outcomes that are attributable to the
antecedent care, sensitive to nursing care, and congruent with the unit
of analysis, and on assessing the outcomes at the appropriate time
(Bond & Thomas, 1991; Griffiths, 1995; Hegyvary, 1991; Jones, 1993;
Stewart & Archbold, 1992). Even if the right outcomes are selected and
assessed at the right time, detecting the expected changes requires that
two methodological issues, selection of outcome measures and imple-
mentation of the intervention, be appropriately addressed; otherwise
there is the likelihood that “real” intervention effects, when present,
will not be detected and, subsequently, that the validity of conclusions
regarding effectiveness of the intervention in achieving the desired out-
comes will be threatened (Lipsey, 1990; Scheirer & Rezmovic, 1983).
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Selection of OQutcome Measures

If they are to detect real intervention effects, outcome measures must be
maximally responsive to any changes brought about by the interven-
tion and minimally responsive to anything else (Lipsey, 1990). For the
measures to respond to the treatment effects, they must be valid, reli-
able, and sensitive to change.

To be maximally responsive to the intervention effects, outcome
measures must be construct valid. They should represent, accurately,
the particular outcome concept or the characteristic that the interven-
tion is expected to affect or change. A measure with established valid-
ity represents all the domains of the concept being examined and does
not capture variability in the participants’ responses associated with the
method of data collection (i.e., has minimal method bias) and/or with
the influence of distinct outcome concepts that could be either related
or unrelated to the concept of interest (Cook & Campbell, 1979). Using
instruments with no established construct validity may lead to diffi-
culty in interpreting the findings. Non-statistically significant findings
could indicate either that the intervention is not effective in producing
the desired outcome or that the measure did not validly capture the
intended outcome. Significant findings are questionable, since it is dif-
ficult to know exactly what was measured by the instrument - the
intended outcome or a different but related concept. Both situations
have the potential for incorrect conclusions. For example, symptom
retrenchment — defined as a reduction in the frequency, intensity, dura-
tion, and intrusiveness of symptoms — is the expected outcome of a
psycho-educational intervention directed at instructing clients in man-
agement of symptoms associated with their presenting illness and its
treatment. It is inappropriate to measure symptom retrenchment with
a symptom-transition scale that incorporates items representing both
positive and negative changes in symptoms, especially if a total-scale
score is used to reflect the expected outcome. The total-scale score cap-
tures the negative changes, representing symptom extension, which is
another intended outcome and is therefore invalid in reflecting the spe-
cific changes expected of this intervention.

Instruments must be reliable in order to be valid and capable of
detecting the intended intervention effects. Reliable instruments
measure the outcome variable consistently and with minimal error.
Error represents fluctuations in the measure scores that are unrelated to
the characteristic being measured. These fluctuations are either random
—related to chance factors such as the clarity of instructions or the sub-
jects’ motivation or fatigue at the time of measurement — or systematic —
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related to factors such as the subjects’ comprehension, acquiescence, or
social desirability (Waltz, Strickland, & Lenz, 1991).

Error of measurement, whether random or systematic, increases
variability in the distribution of scores for subjects in the experimental
groups, leading to increased within-group variance. Increased within-
group variance, in turn, reduces the statistical power to detect signifi-
cant intervention effects, increasing the potential for erroneous conclu-
sions regarding effectiveness of the intervention in achieving the
expected outcomes (Lipsey, 1990; Stucliffe, 1980).

Valid and reliable measures are sensitive to change. The term “sen-
sitivity to change” refers to two properties of outcome measures: ability
to detect differences in the outcome between individuals who received
the intervention and those who did not (i.e., inter-individual differ-
ences), and ability to detect change in the outcome, within the same
individual, over time (i.e., intra-individual differences) (Guyatt,
Kirshner, & Jaeschke, 1992; Stewart & Archbold, 1993). It is generally
believed that measures sensitive to inter-individual differences are not
necessarily responsive to intra-individual change. These measures
usually focus on measuring true or stable between-subject differences
(Carver, 1974). Thus differences in the outcome observed after imple-
mentation of the intervention could be due to the true between-subject
differences, rather than to the effects of intervention. True between-
subiject differences — related to personal characteristics, for example —
contribute to the undesirable within-group variance; this variance is not
accounted for by the intervention, and is considered error variance,
which can obscure the treatment effects (Lipsey, 1990). Furthermore,
outcome measures that reflect stable inter-individual differences are less
likely to capture clinically important changes expected as a result of the
intervention (Stewart & Archbold, 1992). Therefore, outcome measures
need not discriminate among participants with different levels on the
outcome being measured, but they must be able to capture the intra-
individual changes in the outcome resulting from the intervention.
Such responsive instruments draw upon salient aspects of the outcome
that are likely to undergo changes. They inquire about the extent of
change in the outcome, using a Likert-type scale ranging from “no
change” to “problem resolved,” for example. They are characterized by
their ability to detect minimal score variability in the outcome mea-
sured before and after treatment, and to show observable difference in
the scores between the two occasions of measurement. Low variability
is desirable, since it reflects the participants’ homogeneity with respect
to the characteristic being measured at pre-test (i.e., initial equivalence)
and with respect to their response to the treatment (such as whether
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they responded in a uniform manner to the intervention) (Nicewander
& Price, 1983). Measures with a fine-grained scaling method, represent-
ing the range of responses over a continuum, are sensitive to changes
on the scores over time. Coarse-grained measures may lead to floor or
ceiling effects, thus limiting upward or downward changes in the
responses over time (Kirshner & Guyatt, 1985; Lipsey). Examples of
such instruments are criterion-referenced measures, such as those
designed to detect the participants” acquisition of health-related knowl-
edge or behaviour as a result of a psycho-educational intervention. For
a discussion of methods for developing instruments sensitive to intra-
individual change and testing their responsiveness, see Deyo and
Centor (1986), Deyo and Inui (1984), Guyatt, Deyo, Charlson, Levine, &
Mitchell (1989), Guyatt et al. (1992), and Kirshner and Guyatt).

Hegyvary (1993) expresses some concern regarding outcomes mea-
surement when the outcome variable, such as symptoms, is both the
indicator for the treatment and the outcome of treatment. In fact, any
nursing intervention is a response to a clinical problem, whether actual
or potential, with the goal of resolving or preventing it. For instance,
diet therapy involving reduced sodium intake is prescribed to lower
blood pressure in cardiac patients. Thus hypertension is the indicator
for diet therapy, while an improved blood-pressure level is the expected
outcome. It is true that, conceptually, the same variable - blood pres-
sure — is considered the indicator for treatment and the outcome of
treatment; however, what is actually the indicator is the level of the vari-
able, and the expected outcome is the change in its level. Researchers
deal with this issue by using the indicator as the pre-test measure and
the outcome as the post-test measure. Alternatively, goal-attainment —
lowered blood pressure — could be used as the outcome for nursing care
(Lang & Marek, 1990). Methods for developing goal-attainment scaling
techniques are offered by Inzer and Aspinal (1981) and Martin and
Scheet (1992). These techniques include assessing the client’s progress
toward resolution of the presenting problem (i.e., the indicator for treat-
ment). A Likert-type scale, ranging from “no change” to “problem
resolved,” is used to determine where the client stands. These scales
tend to be sensitive to clinically significant intra-individual differences.

Implementation of the Intervention

The method used to implement an intervention influences the ability to
detect significant intervention effects. In particular, selecting the control
group and maintaining integrity in implementation have a direct
impact on the extent of the observed effect.
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It is essential that a control group be included in a study evaluating
the impact of an intervention on selected outcomes, in order to rule out
threats to the internal validity. A control group is needed to enhance the
attribution of the observed effects to the intervention, and not to random
or systematic irrelevancies correlated with factors other than the treat-
ment (Cook & Campbell, 1979). The contrast, on the outcome variables,
between the means of control group and experimental group indicates
the effectiveness of the intervention. Selection of the control group
influences whether this contrast reflects a significant difference between
the experimental groups in the outcome measured at post-test. If the
control condition chosen does not differ greatly from the treatment con-
dition, the contrast between the means of the group is small. That is, if
treatment-as-usual, which may incorporate some components of the
treatment being evaluated, is selected as the control condition, then the
contrast is reduced. Similarly, placebo conditions are often similar to the
treatment conditions for which they serve as controls, potentially
achieving outcomes similar to those expected for the intervention being
evaluated; thus the contrast is decreased, manifested by non-significant
differences among the groups that might be mistakenly taken for treat-
ment ineffectiveness (Lipsey, 1990). For example, if the intervention
being evaluated consists of a comprehensive discharge plan addressing
the social needs of elderly patients, in addition to their physical needs,
and the control condition is the usual discharge plan limited to meeting
their physical needs, the contrast between the two groups may not be
statistically significant, because of the overlapping physical component.
While there is no well-determined strategy for addressing this issue, the
rule is to select controls who would maximize the contrast between the
experimental groups.

For the intervention to produce the expected effects, it should be
implemented as designed and in a consistent manner across the partic-
ipants. A treatment protocol developed to guide the intervention deliv-
ery specifies the purpose of the intervention; the equipment required;
and the activities to be undertaken or the procedures to be performed,
as well as their frequency and duration. Professionals are required to
follow the protocol faithfully when delivering the intervention, in order
to implement it consistently and as designed. While it is possible to
maintain the integrity of treatment implementation under controlled
laboratory conditions, this is difficult under less controlled field condi-
tions. As a result, the intervention may be delivered inconsistently, thus
reducing the power to detect any significant effect (Kirchhoff & Dille,
1994; Scheirer & Rezmovic, 1983; Sechrest, Ametrano, & Ametrano,
1983).
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An intervention that is not well defined, specifically described,
clearly circumscribed, and carefully operationalized is difficult to
deliver, especially if several interveners are responsible for implement-
ing it at different times and in different clinical settings. Interveners
who do not have a clear understanding of what activities to perform,
when, for how long, and with whom will provide the intervention as
they perceive it, and not necessarily as prescribed. This variability in
implementation will necessarily result in difficulty determining the
exact type, duration, and frequency of care provided, thus making it
even more difficult to anticipate the consequences of this intervention
and when they can be expected to occur. The end result of this lack of
integrity in implementation is an observed variability in outcomes,
which obscures the effects of the intervention (Sechrest et al., 1983). For
instance, the intervention “provide psychological support” may have
different meanings: listen to the client, hold the client’s hand, encour-
age the client to ventilate feelings, or give positive feedback. Consider
what the results would be if the intervener provided positive feedback
instead of encouraging ventilation of feelings, as designed. The
intended outcome, let’s say of reduced emotional distress, may not be
achieved. The problem of inconsistent implementation becomes more
acute and complicated when the client is responsible for or actively
involved in the process of care delivery, without the researcher’s or the
clinician’s supervision. For instance, it may be difficult to know what
type of exercises a cardiac patient performs at home, how frequently,
and for how long, as compared to the prescribed exercise program.
Therefore, it becomes important to develop mechanisms for monitoring
implementation and collecting relevant data — for instance, the researcher
or clinician can keep track of how many educational sessions each client
attended. Data representing the intervention-as-delivered could then be
used in outcomes analysis, as they are directly linked to, and account
for, the variability in the observed outcomes.

Conclusions

Demonstrating the effectiveness of nursing interventions in producing
the desired outcome is essential for examining the contribution of
nursing care to clinical outcomes, and for maintaining the professional
and financial accountability of nursing. The ability to demonstrate the
effectiveness of the intervention depends on selecting measures that are
maximally responsive to the intervention, and not to other true indi-
vidual differences; on selecting the appropriate control group, maxi-
mizing the contrast between the treatment groups; and on maintaining
the integrity of the intervention during implementation. Disregarding
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the potential influence of these factors on the intervention outcomes
threatens the validity of the conclusions.

Strategies for dealing with these methodological issues have been
suggested. These must to be further examined in order to determine
their feasibility and appropriateness in various situations. Alternative
strategies are also needed. Researchers are strongly encouraged to
develop mechanisms to deal with these methodological issues appro-
priately, and a priori, in order to enhance the validity of their findings.
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