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HE NURSING PROCESS is the foun-

dation for nursing practice and has pro-
vided the conceptual and clinical perspec-
tive for education and practice for more than
two decades.'? Aspinall,' however, com-
pared the nursing process to a chain. Just as
a chain is no stronger than its weakest link,
the strength of the nursing process is derived
from each of its component parts. Nursing
diagnosis may well be the weakest link in the
nursing process. :

According to Jacobs and Huether,? the
orderof development for a clinical science is
identification and description of phenomena
of concern, explanation and substantiation
of relevant concepts, and validation of nurs-
ing interventions and outcome criteria. Un-
fortunately, while focusing on the other
phases of the nursing process, nurses have
failed to address nursing diagnoses satisfac-
torily.*

Formal work on specifying and describing
phenomena of concem to nursing began in
1973 when the First National Conference on
Classification of Nursing Diagnoses con-
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vened to identify and to classify nursing
diagnoses. However, a diagnostic validity
gap exists between diagnoses approved for
testing and the diagnoses actually used in
clinical practice, because tentative diagno-
ses are dependent on empirical validation
before they canbe accepted forusein clinical
practice.’

Although a few models have been pro-
posed to validate nursing diagnoses, valida-
tion research is still sparse due, in part, to the
lack of valid and reliable instruments and
methodologies. Gordon and Sweeney® have
proposed three models for identifying and
validating diagnostic labels: clinical, retro-
spective, and nurse validation. Fehring®
suggested that diagnostic labels should be
examined for their diagnostic content valid-
ity, clinical diagnostic validity, and etiologic
correlation ratings prior to being accepted
for use in clinical practice. Validating nurs-
ing diagnoses is not an easy process, because
validity must be viewed as a question of
degree rather than an all-or-none character-
istic. Research provides support for but not
proof of validity, thus making validation a
neverending process that requires the use of
multiple techniques rather than a single
methodologic strategy. The purpose of this
articleis todiscuss four sequential phases for
examining the content and construct validity
of nursing diagnoses: the Delphi technique,
magnitude estimation scaling, patient obser-
vation, and nursing intervention studies.’
These proposed methods represent a poten-
tially useful strategy in addressing nursing’s
responsibility for the diagnosis and treat-
ment of human responses to actual or poten-
tial health problems.

PHASE I: DELPHI TECHNIQUE

Determining the validity of a nursing diag-
nosis requires several sequential steps that

build on each other in a logical fashion. The
first phase consists of determining the sam-
pling adequacy of defining characteristics
and operational definitions for a nursing
diagnosis. One methodologic approach for
determining content validity of defining
characteristics and operational definitions
for a nursing diagnosis is the modified Del-
phi technique. The Delphi technique is a
special type of survey method for soliciting
and obtaining group consensus on animpor-
tant subject. This technique was first devel-
oped as a forecasting tool at the Rand Corpo-
ration in Santa Monica, California, in the
1940s and has since been applied to econom-
ics, industry, research, business, and educa-
tion for problem solving, planning, forecast-
ing, and evaluation.® Key characteristics of
this technique are (1) anonymity of panel
members, (2) anonymity of responses, (3)
numerous iterations, (4) group consensus,
(5) controlled feedback of responses to panel
members, and (6) statistical analysis of
data.®? '

The procedure consists of asking a panel of
experts in a specific content area to evaluate
a set of items over a series of written ques-
tionnaires. The number of rounds in a Delphi
varies and may be influenced by the level of
consensus desired by the researcher, con-
creteness or abstractmess of the items, seren-
dipitous data, and number of items or length
of the questionnaires. The average number
of rounds required to reach an acceptable
level of consensus on a majority of items,
however, is usually three. Sometimes a sum-
marization of round 3 as well as written com-
ments is considered to be round 4.°

Using the modified Delphi technique to
examine the content validity of the defining
characteristics for nursing diagnoses is a
critical step in the validation process, be-
cause the development and findings of this



phase will influence the examination of
construct validity in sequential phases. Er-
rors as well as successes in the development
of defining characteristics and their opera-
tional definitions for a nursing diagnosis
become evident in future phases. Therefore a
panel of content experts is required to vali-
date the defining characteristics and the
operational definitions fora diagnosticlabel.
In this phase the panel of content experts
validates the association of proposed charac-
teristics with the diagnostic label and the
accuracy of operational definitions for each
defining characteristic. It is important that
the panel of experts includes researchers in
other disciplines who are engaged in inquiry
related to the phenomenon under study (eg,
sleep, pain).

The format of the Delphi may vary based
on the type of diagnostic label and number of
defining characteristics and operational
definitions. However, certain requisites
must be met when using the Delphi tech-
nique. In the first round content experts
judge the appropriateness and clarity of de-
fining characteristics and operational defini-
tions for a nursing diagnosis. The proposed
defining characteristics and operational
definitions are derived from literature perti-
nent to a specific nursing diagnosis. Space
should be provided for the content experts to
make comments regarding why a defining
characteristic or operational definition is
inappropriate and unclear and to make sug-
gestions for revising defining characteristics
oroperational definitions. Also space should
be allotted for the content experts to identify
additional defining characteristics and op-
erational definitions for the proposed nurs-
ing diagnosis. Based on experience with the
process, the authors recommend that the
maximum number of defining characteris-
tics and operational definitions initially
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identified by the investigator should be no
more than 45, Return rates of questionnaires
through several rounds may be low and is
even poorer when the questionnaire is
lengthy.' In addition, the ability of the con-
tent experts to remember previous rounds is
diminished with numerous defining charac-
teristics. Finally, a diagnostic label with a
very large number of defining characteris-
tics may be best explained by more than one
nursing diagnosis. :

The development of clear and concise
defining characteristics and operational
definitions is important in employing the
Delphi technique. The actual format of the
Delphi may vary by using either a four-point
Likert-type scale or yes/no responses when
judging the appropriateness and clarity of
the characteristics. Use of a four-point scale
reduces the likelihood that responses of the
content experts will regress toward the mean
and may yield more meaningful data if the
nursing diagnosis is initially defined by a
small number of defining characteristics. On
the other hand, use of a yes/no format may be
more appropriate for a larger number of
defining characteristics. Regardless of the
level of agreement achieved, it is recom-
mended that no defining characteristics and
operational definitions be deleted from the
list prior to the completion of two rounds.
Two rounds are usually required to develop
clear and concise defining characteristics
and operational definitions and to eliminate
colloquial terms peculiar to one geographic
location.

The percentage of agreementin retaining a
defining characteristic or operational defini-
tion is set by the investigator and will be
influenced by sample size and level of ab-
straction of the nursing diagnosis, defining
characteristics, and operational definitions.
Although an acceptable percentage of agree-
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ment may range from 70% to 100%, it is
suggested that a relatively high percentage
of agreement be set initially, such as 85% or
90%.>" This level of agreement will serve to
increase feedback from multiple exposures
so that clearer and more appropriate defining
characteristics and operational definitions
may be developed for a specific nursing
diagnosis. It is recommended that the mini-
mal acceptable level of agreement for the
final round of the Delphi should be 70%.

PHASE II: MAGNITUDE
ESTIMATION SCALING

The second sequential phase in determin-
ing the validity of a nursing diagnosis con-
sists of examining the construct validity of
the proposed label. Magnitude estimation is
a methodologic strategy that shows promise
as a scaling technique in examining the
construct validity of nursing diagnoses. By
adapting psychophysical methodology to
social stimuli and subjective responses,
magnitude estimation scaling (MES) yields
ratio level measures by assigning numbers to
stimuli that are proportional to the magni-
tude of an individual’s subjective re-
sponses.!2?

According to Hinshaw,'* MES requires the
identification of a set of clearly and
concisely stated stimuli. Examples of stimuli
include alist of objects, events, people, items
on an instrument, or defining characteristics
for a nursing diagnosis. General psychomet-
ric rules for constructing items for scales also
apply whenidentifying defining characteris-
tics for use with MES. Not only must each
defining characteristic be clear and concise,
but it must also contain only one major cue.
For example, the defining characteristic
“inconsistent verbal and motor responses”
contains two cues related to verbal and motor
responses, while “inconsistent verbal re-

sponses” and “inconsistent motor re-
sponses” contain only one major cue in each
defining characteristic. The set of defining
characteristics must also vary on the major
concept dimension to be scaled to evoke
varied responses. Some concept dimensions
that may be used to validate nursing diagno-
sis are importance of the defining character-
istic, frequency of occurrence of the defining
characteristic, or competence of the nurse in
identifying the defining characteristic. For
example, if the concept dimension of impor-
tance is to be scaled using a set of defining
characteristics, then the investigator needs to
include defining characteristics that are of
little importance, mild importance, moder-
ate importance, and great importance in
making the nursing diagnosis.

A second requirement of the procedure is
the development of operational definitions
for the concept dimensions used to scale the
defining characteristics. The operational
definitions should contain only one broad,
conceptual dimension to stimulate subjec-
tive responses. Hinshaw'* recognized the
difficulty in simultaneously developing pre-
cise attitudinal variables that measure only
one conceptual dimension and are broad in
scope. Following is an operational definition
forthe concept dimension of importance that
meets this criterion: When assessing a pa-
tient with (specify nursing diagnosis), some
signs and symptoms are more important than
others in making this nursing diagnosis. For
example, more weight or significance is
assigned to critical signs and symptoms.”*

Operational definitions are needed also for
the defining characteristics when using MES
to validate nursing diagnoses. Delineating
operational definitions for defining charac-
teristics not only facilitates the scaling of
defining characteristics on concept dimen-
sions, but also provides a consistent standard



for observing patients in the clinical setting.
Operational definitions should range widely
on a continuum of severity to facilitate iden-
tifying patients who have different degrees
of the defining characteristics.

Another requirement of this procedure is
an adequate number of subjects who possess
appropriate knowledge of expertise to make
proportional judgments. Knowledge or ex-
pertise for MES is influenced by cultural and
educational conditioning.'* Potential re-
spondents for validating a nursing diagnosis
through the use of MES are nurses who have
in-depth knowledge of defining characteris-
tics that confirm a nursing diagnosis (eg,
nurses working in a neuroscience intensive
care unit would judge the importance of
defining characteristics for altered level of
consciousness). Hamblin and Smith'¢ sug-
gested that 20 to 30 subjects are adequate for
MES.

The fourth and final requirement of MES
is the training of subjects to make propor-
tional judgments when presented with a set
of stimuli such as defining characteristics.
Lodge' recommends a procedure in which
subjects match lines to numbers and then
numbers to lines. These calibration tasks are
essential, since some subjects would make
ordinal judgments without training. The
assignment of numbers to line-length stim-
uli, or numeric estimation, is the most com-
monly used calibration task, because it is a
stable exponent across a wide range of stim-
uli. Drawing lines to a set of number stimuli,
or line production, also has a fairly stable
exponent.

In the training sessions, subjects practice
assigning numbers to lines that are propor-
tional to a standard or reference line. The
reference line should be divisible by many
numbers, such as a 60-mm reference line.
Hamblin'” suggests an easy training proce-
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dure to verify the subjects’ ability to make
proportional judgments. Below is an ex-
ample of numeric estimation training,

Let’spractice making proportional judgments withnumbers.
Here is a booklet that contains a set of line lengths. The first
lineinthe bookletisyour reference and has beenassigned the
number60. Please notethat someof the linesinthe booklet are
longerthan the first line and some are shorter. Yourtaskisto
judgehow muchshorterorlongereachlineiscompared tothe
reference line by assigning each line a number that is in
proportionto 60. For example, if aline is twice as long as the
reference line, assign the number 120. On the other hand, if a
line appearsto be onehalf aslong asthereferenceline, assign

the number 30. If a line appears to be the same length as the
reference line, assign the number 60.

Subjects also practice drawing lines in
relation to numbers that are in proportion to
areference number such as 60.'2 Below is an
example of line production training.

Let’s practice making proportional judgments with lines.
Hereisabooklet containing a set of numbers. The firstnumber
in the booklet is 60 and corresponds to a line length that will
serve as your standard. I would like you to draw lines that are
inproportion to the standard. For example, the number 120is
twice as large as the number 60. Therefore you would draw a

linetwice aslong as the standard. Y ou would draw aline one
half as long as the standard for the number 30,

Afterverification that the subjects are able
to make proportional judgments, the sub-
jects score each defining characteristic for a
particular nursing diagnosis according to
one or more concept dimensions, such as
importance or frequency of occurrence. For
example, from a set of randomly ordered
defining characteristics, subjects are asked
to select one characteristic that is judged to
occur with average frequency in confirming
the nursing diagnosis under investigation
(eg, altered sleep pattern). The characteristic
that the subject judges as occurring with
average frequency in confirming altered
sleep pattern is assigned a number (eg, 60)
and serves as a reference or standard. Then
subjects assign numbers to the other charac-
teristics in proportion to the characteristic
that is the standard. For example, if the
subject judges one characteristic as occur-
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ring twice as frequently as the standard in
confirming the nursing diagnosis, it is as-
signed the number 120. If the subject judges
another characteristic as occurring one
fourth as frequently as the standard in con-
firming the diagnosis, it is assigned the
number 15. Itis possible and even likely that
subjects will select different standards from
the list of defining characteristics. Following
is anexample of instruction given to subjects
when scaling defining characteristics on the
concept dimension of frequency.
Here is a set of defining characteristics for the diagnosis of
(specify nursing diagnosis). I would like you to judge how
frequently these defining characteristics occur when making
thenursing diagnosis. Take afew minutestoread the defining
characteristics and their operational definitions. Now selecta
sign or symptom that you judge to occur with “average”
frequency in making the nursing diagnosis. This characteris-
ticwill serve as astandard and will be assigned the number 60.
Now score how frequently the other defining characteristics
occur in relation to the defining characteristic you have
selected asastandard, Forexample, if adefining characteristic
occurs twice as frequently as the standard in making the
nursing diagnosis, assign it a score of 120. If a defining
characteristicoccursjust asfrequently as the standard, assign
it ascore of 60. If the defining characteristic occurs one third
as frequently as the standard, assign it a score of 20.
Analysis of magnitude estimation scores
yields frequencies, ranges, medians, and
geometric means. Raw scores are logarith-
mically transformed so that linear ratherthan
curvilinear statistical procedures may be
performed. Data analysis is based on the
principle of averaging, whereby random
error is removed, thus providing a more
accurate measure of the variables.” Pear-
son’s product-moment correlations are cal-
culated to determine relationships between
concept dimensions, such as the relationship
betweenimportance and frequency of occur-
rence of defining characteristics. Percentiles
or quartile ranges are used in distinguishing
between critical and less important charac-
teristics. It is suggested that the upper quar-
tile be used to isolate critical defining char-
acteristics of a nursing diagnosis.

Reliability coefficients for MES are high.
Hinshaw and Murdaugh'® reported test-re-
test reliability coefficients of r = .96 to .98
with 90 nurse subjects who used MES to
judge 13 nurse activities (stimuli) according
to their complexity. In estimating construct
validity, correlations ranged from r = .94 to
.99 when nurses judged the complexity of
nursing activities on four modalities: MES,
line production, hand dynamometer, and
sound pressure.

PHASE III: PATIENT
OBSERVATION

The third phase is further examination of
the construct validity of a nursing diagnosis
through patient observation. Gordon and
Sweeney® proposed that validation of nurs-
ing diagnosis emerges from occurrence of
the diagnostic label in clinical practice.
Several methodologic concerns must be
addressed in the clinical phase: choosing a
standard to guide selection and to compare
groups of subjects, constructing an instru-
ment, controlling for extraneous variables,
determining sample size, conducting a pilot
study, determining intrarater or interrater
reliability, selecting appropriate statistical
tests, and identifying critical defining char-
acteristics based on the findings of phases II
and III.

The selection of a standard for identifying
and comparing subjects requires careful
deliberation. Ideally the standard should be
unobtrusive, objective, and practical.’® An
excellent example of a standard with all of
these features is the Glasgow Coma Scale
(GCS) developed by Teasdale and Jennett.?
The GCS has been widely used in clinical
practice to assess level of consciousness and
could be employed to identify subjects with
and without altered level of consciousness as
well as for assigning subjects to comparison



groups. While other standards may be more
elusive, several sources may be helpful in
this endeavor: nursing care plans, expert
judges, standardized instruments, tests, or
patient verification 3¢

Choosing a standard is an essential step in
the clinical phase to discriminate between
subjects who do and do not have a nursing
diagnosis. A standard also serves as a con-
stant frame of reference so that the same
criteria are used to select subjects. Choosing
astandard to select subjects must be based on
the literature. For example, the literature
frequently suggests that level of conscious-
ness consists of three areas: best eye open-
ing, best motor response, and best verbal
response. Ideally a standard used to select
subjects with and without an altered level of
consciousness would address these three
components.

Following the selection of a standard, an
instrument must be constructed to observe
patients with and without the nursing diag-
nosis. The instrument should provide space
to record demographic variables (eg, age,
sex, medical diagnosis) as well as group
assignment information that would allow the
investigator to differentiate among groups
when analyzing data (eg, GCS scores).
Operational definitions should be placed on
the instrurent in close proximity to the list of
defining characteristics for a nursing diag-
nosis to facilitate consistency of data collec-
tion. The actual format used to record data
will vary based on whether the variables are
discrete or continuous. For example, some
defining characteristics are usually recorded
as either absent or present rather than on a
continuum. Therefore it would be most
appropriate to record these types of defining
characteristics as either absent or present on
the data collection sheet. In contrast, defin-
ing characteristics such as “discomfort” may
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be measured best by use of a Likert-type
scale, because discomfort is frequently re-
ported by degree of severity. Providing a
column on the instrument that is designated
as “nonapplicable” is appropriate for those
situations in which defining characteristics
cannot be observed. Space should be allotted
on the instrument to record significant com-
ments such as the presence of an endotra-
cheal tube.

Controlling for extraneous variables is
important in patient observation and is based
on the review of literature. An extraneous
variable obscures the accurate measurement
of defining characteristics. For example,
neuroscience literature supports that fluid
and electrolyte imbalances, acid-base imbal-
ances, hypoglycemia, uremic or hepatic
encephalopathies, and exogenous agents
such as drugs or poisons influence level of
consciousness.?>* Controlling for these
variables may eliminate many potential
subjects. Controlling for these variables,
however, does not mean that extraneous
variables must be completely absent in the
patient. For example, patients in intensive
care units frequently have electrolyte imbal-
ances. The investigator must decide what
degree of imbalance in fluids and electro-
lytes will affect the observation of certain
defining characteristics for an altered level
of consciousness such as disorientation or
muscle weakness. This expert judgment is
derived from clinical practice and a review
of the literature. For example, the investiga-
tor may accept abnormal potassium levels of
3.2t0 5.4 mEq/L (normal is 3.5 to 5.2 mEq/
L) in a patient in an intensive care unit,
because disorientation and muscle weakness
do not usually occur when potassium levels
are in that range.

Sample size isinfluenced by the number of
defining characteristics for a nursing diag-
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nosis, the number of groups, the type of
sampling procedure, and the type of statisti-
cal test used to analyze data. Because it may
not be possible to observe for the absence or
presence of some defining characteristics
(eg, verbal response when an endotracheal
tube is present), the investigator may need to
compensate by increasing the sample size.

A pilot study is essential prior to initiating
the research to judge the appropriateness of
the instrument designed by the investigator.
Determining intrarater or interrater reliabil-
ity is a part of the pilot and should continue
at various points during patient observation
to ensure consistency of data collection. The
number of data collectors will depend on
several factors in patient observation. Fac-
tors influencing patient observation and re-
liability are the level of abstraction of the
defining characteristics and whether the
absence or presence of defining characteris-
tics may change in a short period of time. For
example, because level of consciousness
may change in a patient in a short period of
time, it would be more appropriate to deter-
mine interrater reliability with two or more
individuals observing the same patient with
an altered level of consciousness. Using
more than one individual to collect data will
also decrease investigator bias.

Selecting the appropriate statistical test
will depend on the type of research question,
level of measurement of the data, sample
size, and number of groups. For example, a
Fisher’s exact probability test (if data are
nominal, n < 30, and expected value in each
cellis < 5) or X?test of independence (if data
are nominal, n 30, and expected value in
each cell is 5) may be used to determine
whether the frequency of occurrence of de-
fining characteristics for a nursing diagnosis
was significantly different when comparing

patients with and without a particular nurs-
ing diagnosis. When using a Likert-type
scale, attestmay be an appropriate statistical
test to compare groups if basic assumptions
of the test are met (eg, normal distribution,
homogeneity).

The data from phases II and III must be
analyzed concurrently to determine critical
defining characteristics. Critical defining
characteristics are those that achieve geo-
metric means in the upper quartile range and
occur with significantly greater frequency in
patients with the nursing diagnosis. In con-
trast, defining characteristics that are not
appropriate for the nursing diagnosis would
achieve geometric means in the lower quar-
tile range and would not occur with signifi-
cantly greater frequency in patients with the
nursing diagnosis.

Nursing diagnoses must have clinical ref-
erents, that is, defining characteristics must
appear with significantly greater frequency
in patient populations with the nursing diag-
nosis when compared with populations
without the nursing diagnosis. It is essential
that the proposed critical defining character-
istics match patient behavior in the clinical
setting prior to studying the nursing diagno-
sis for its usefulness in directing nursing
interventions and predicting patient out-
comes.

PHASE IV: NURSING
INTERVENTION STUDIES

Validation of diagnostic labels is not
complete until nursing diagnoses have been
studied to determine their usefulness in di-
recting nursing interventions and in predict-
ing patient outcomes. According to Fried-
man and colleagues,” the most powerful
experimental technique for assessing the



effectiveness of an intervention is a properly
planned and executed clinical trial.

In a clinical trial intervention techniques
are applied in a standard fashion, and re-
sponse variables are measured to answer the
study question. While a full description of
the clinical trial is beyond the scope of this
article, some important decision points will
be addressed.

Primary and secondary questions must be
formulated and will most often be posed as
hypotheses. The primary question might ask
whether the response variable is altered by
the intervention, while secondary questions
might address the relationship of certain
patient characteristics to the response vari-
able. For example, music therapy might be
applied to patients with a diagnosis of Al-
teration in Comfort: Pain with the response
variable of interest being analgesic use.
Secondary questions of interest might relate
age or gender to analgesic use.

The intervention is designed to maximize
the potential benefit that might be dem-
onstrated while minimizing any untoward
effects. Because nursing interventions fre-
quently require interactive techniques,
attention must be given to the standard appli-
cation of the intervention and to the control
of extraneous variables.

Response variables, or patient outcomes,
must be carefully selected to represent ap-
propriate criteria of efficacy and to be clini-
cally meaningful. The response variable
may be discrete or continuous. For example,
analgesic use may change from use to non-
use or from one level of use to another.

Eligibility of subjects must be determined
in advance using well-defined criteria. In-
clusion criteria control the homogeneity of
the groups and influence the confidence
placed in any demonstrated differences
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between the control and experimental
groups.

A number of study designs are available,
but it is important to recognize the advan-
tages of random assignment of subjects to
groups in detecting effects of the interven-
tion. Potential problems of bias during the
conduct of the trial may be handled by blind-
ing techniques, although these may be diffi-
cult with selected diagnoses.

It is of utmost importance that baseline
data be acquired before the intervention is
applied to evaluate group comparability.
The variables should be selected with care
and may include physical, psychosocial, or
demographic characteristics. The quality of
the data is a key concern throughout the
study and requires that sufficient attention be
devoted to avoid problems.

While there are many issues to be consid-
ered relative to data analysis, follow-up,
interpretation of findings, and collaborative
trials, excellent texts are available to assist
the nurse researcher in investigating the ef-
fectof anursing interventionin patients with
an identified nursing diagnosis.** No study
is without flaw but attention to study ques-
tions, intervention, outcome, inclusion and
exclusion criteria, design, and other features
of the clinical trial will maximize the infor-
mation that can be gained and will contribute
to the advancement of clinical nursing
knowledge.

[ ] [ ] [ ]

A methodologic approach consisting of
four phases has been proposed for validating
nursing diagnoses. The sequential phases
include use of the Delphi technique, magni-
tude estimation scaling, patient observation,
and testing nursing interventions, It is not
recommended that all of these phases be
completed in one research study but rather
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that the phases be conducted sequentially.
The proposed methodologic approach is a
strategy for researching the diagnosis and
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