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Objective: The purpose of this study was to test the reliability
and validity of the Readiness Estimate and Deployability Index
Revised for Air Force Nurses Short Form, with a sample of 205
Air Force nurses. Participants were mostly female (70%),
36.31 � 9.3 years of age, with 11.52 � 7.17 years of nursing
experience. Methods: With structural equation modeling, the
initial model did not fit the data (�2/df � 5.45) and was revised.
Results: Revisions based on modification indices provided ev-
idence of reliability (� coefficients of 0.70–0.94; the majority of
R2 values were �0.50) and improved the fit of the model (�2

difference, 35.54; df difference, 3.76; p � 0.05). Hypothesis
testing provided evidence of construct validity. Conclusions:
The 40-item Readiness Estimate and Deployability Index Re-
vised for Air Force Nurses Short Form provides evidence of
reliability and validity as a self-assessment measure of deploy-
ment preparedness.

Introduction

A nurse deployed to a location in Iraq described his experi-
ence with a trauma head injury patients,

“You guys can’t go anywhere; we have two criticals coming
in.” . . . We got back to the FST [forward surgical team] and,
as it turned out, it was an MVA [motor vehicle accident]
with fatalities. . . . We had my favorite patients, head pa-
tients. And I don’t do neuro. . . . One was showing gray
matter and they kind of put him back together. The other
one was a closed head injury but had multiple fractures.
They were a mess! We had to fly out that night, low-light
because of the Intel; and the way [the airframe] is set up,
everything is blacked out. So we flew out of there under the
glow of green chemsticks . . . you are in your kevlar, you
have your helmet, you’ve got your weapon on you and you
are going to provide care and all of that stuff.1

Nurses currently deploy in large numbers in support of Op-
eration Iraqi Freedom and are faced with the need to care for
casualties with horrific injuries.2–4 A recent study of nurses’
experience in Vietnam identified lack of preparation for war as a
major theme and emphasized the importance of nurses taking a

proactive role in preparing themselves for deployment to a war
zone, with training that is intensive and realistic.5

In an effort to evaluate Army nurses’ efforts to prepare for
deployment, a concept-clarification study with 225 Army nurses
defined individual readiness as “a dynamic concept with dimen-
sions at the individual, group, and system levels which, to-
gether, influence one’s ability to prepare to accomplish the mis-
sion.”6,7 The Readiness Estimate and Deployability Index
(READI) was designed as a self-report instrument to assess the
level of readiness of Army nurses for deployment.6,7

Air Force nurses also must be equipped to perform challeng-
ing clinical skills, to meet complex demands of the deployed
environment, and to maintain their own physical and mental
health. The READI6 instrument was not suitable to evaluate the
unique preparedness needs of Air Force nurses; therefore, a
rigorous process of instrument development was conducted to
develop and test a similar self-assessment measure specific to
Air Force nurses.8 The framework for the Air Force nurses’
self-assessment measure used the concept clarification de-
scribed by Reineck,6 which revealed six dimensions and their
corresponding skills (Table I).

A standardized functional and skills measure would pro-
vide a measure of members’ self-perceived state of prepared-
ness to accomplish the mission. Knowledge of nurses’ percep-
tions is important because self-perceptions influence
members’ state of stress resistance.9 The ideas generated
regarding medical readiness mirror the domains of mastery,
attachment, and meaning addressed in the model of the
stress-resistant person described by Flannery.9 The domain
of mastery is similar to the components of clinical compe-
tency, operational competency, and soldier/survival skills de-
scribed by Reineck et al.6,7 The domain of attachment is re-
flected in the items that measure personal/psychosocial/
physical readiness, group integration and identification, and
leadership and administrative support. The domain of finding
meaning might be perceived in items that measure leadership
and administrative support (belief in the mission and support
of one’s country).

The 83-item Readiness Estimate and Deployability Index for
Air Force Nurses (READI-R-AFN)8 was tested with a sample of
181 Air Force nurses. Confirmatory factor analyses did not
support the six readiness dimensions as originally hypothe-
sized. Redundant items and items with low factor loadings were
deleted. A few items in the leadership and administrative sup-
port dimension and the group integration and identification
dimension were reworded. The current article reports on the
psychometric characteristics of the revised 40-item instrument
with a new sample.
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Methods

Design and Sample
The purpose of this study was to evaluate reliability and

validity psychometric characteristics of the READI-R-AFN.8 This
was a cross-sectional methodological study. The University of
Maryland, three Air Force institutional review boards, and the
Uniformed Services University of the Health Sciences institu-
tional review board approved the study. Nurses from three Air
Force medical centers were invited to participate if they were
designated “worldwide qualified for mobility.” A convenience
sample of at least 150 Air Force nurses was needed, on the basis
of the requirements of structural equation modeling analysis.10

A liaison Air Force nurse at each of three Air Force medical
centers across the United States distributed study packets to a
total of 500 qualified, active duty, Air Force nurses. The packets
included three instruments and a demographic data form.

Instruments

READI-R-AFN Short Form

Through the process of structural equation modeling, the 83
items of the READI-R-AFN were reduced to a 40-item version,
the READI-R-AFN Short Form (SF). This process was described
in more detail by Dremsa et al.8 A SF is desirable, to reduce
subject burden11 and to facilitate efficient expedient administra-
tion. Each of the 40 items on the READI-R-AFN SF was mea-
sured with a 5-point ordinal scale (ranging from 1 � not com-
petent or totally disagree to 5 � totally competent or totally
agree). Summary scores on six subscales represent the six di-
mensions of individual readiness.

Derogatis Affects Balance Scale

The Derogatis Affects Balance Scale (DABS) is a multidimen-
sional self-report inventory of affects and moods that “repre-
sents a highly valid characterization of personal well-being.”12

The 40-item ordinal scale has been used as a sensitive indicator
of well-being and positive psychological integration in numerous
medical and community populations.13 In practice, the DABS
was found to be an early indicator of impending symptomatic

distress.13 The overall dimensions of the DABS reflect two pri-
mary affective components, namely, positive affects and nega-
tive affects. The 40 adjectives in the DABS are categorized into
20 representative of positive emotions and 20 representative of
negative emotions. Five adjectives pertain to each of the eight
affect dimensions (the four positive dimensions of affect are
identified as joy, contentment, vigor, and affection; the negative
dimensions of affect are identified as anxiety, depression, guilt,
and hostility). Internal-consistency � coefficients ranged from
0.84 to 0.94 for the subscale and global dimensions of the
DABS. Test-retest reliability measured over a 2-week period for
the global measures of the DABS ranged from r � 0.80 to r �
0.87. Several validation studies of the DABS established the
internal structure of the instrument.12 It was hypothesized that
high DABS scores would be associated with high readiness
scores.

Brief Symptom Inventory-18

The Brief Symptom Inventory (BSI)-18 is an 18-item instru-
ment that measures psychological distress.14 The BSI-18 is
composed of six items each for the dimensions of somatization,
depression, and anxiety, scored on a scale of 0 to 4.14 Internal
consistency � coefficients for the BSI-18 measured in a commu-
nity sample of 1,134 participants ranged from 0.79 to 0.89 and
were well above the 0.70 estimates considered to be accept-
able.15 Parallel-forms reliability estimates were based on strong
correlations (r � 0.91) of the BSI-1814 with the original BSI.16

Some studies used the BSI to document levels of psychological
distress among military personnel in deployed settings. Those
studies showed a greater incidence of psychological distress
among individuals in deployed settings versus home duty
stations.17–22 It was hypothesized that low psychological distress
scores would be associated with high readiness scores.

Analysis
SPSS version 10.0 software23 and AMOS version 4.0 soft-

ware24 were used to analyze data. A priori, � was set at �0.05.
Reliability estimates for deriving the READI-R-AFN SF were ob-
tained through evaluation of internal consistency (Cronbach’s �)
for the total scale and each dimension and squared multiple
correlation coefficients (R2) for each dimension and item.24 The
R2 is an estimate of the systematic variance in the observed
score that can be explained by the proposed model.10,25

TABLE II

RELIABILITY ESTIMATES FOR THE SIX SUBSCALES OF THE
READI-R-AFN SF (N � 205)

Subscale Coefficient �
Item Subscale

Total Correlations R2

Clinical competency 0.94 0.59 0.46
Operational

competency
0.87 0.48 0.84

Soldier/survival skills 0.90 0.53 0.82
Personal/psychosocial/

physical readiness
0.82 0.36 0.51

Leadership and admin-
istrative support

0.70 0.37 0.33

Group integration and
identification

0.57 0.25 0.50

TABLE I

DIMENSIONS AND SKILLS

Readiness Dimensions Corresponding Skills

Clinical nursing
competency

Bedside clinical nursing
skills

Operational
competency

Skills critical to operational
or field environment

Soldier/survival skills Skills related to self-
protection and patient
protection

Personal/psychosocial/
physical readiness

Skills related to personal and
family preparation

Leadership and
administrative
support

Skills related to mission and
command responsibility

Group integration and
identification

Reflects ability to live in close
quarters and work with
others
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Structural equation modeling with maximal likelihood esti-
mation was used to conduct a confirmatory factor analysis for
construct validity. Confirmatory factor analysis evaluates how
well items load on the hypothesized construct and how well the
full model fits the data.26 As part of the instrument validation
process, it is necessary to include measures with substantial
evidence of reliability and construct validity, to test hypothe-
sized relationships.27 Nunnally and Bernstein15 recommended
convergent validation as one technique for evaluating the con-
struct validity of a new measure.

Results

Sample
A total of 205 nurses completed questionnaires, providing a

41% response rate. The majority (70%) of respondents were
female, respondents had a mean age of 36.31 � 9.3 years and
mean nursing experience of 11.52 � 7.17 years, and 36% had
been previously deployed. Most (82%) of the nurses in the cur-
rent study were placed on mobility status.

Reliability Estimates
For estimation of internal consistency for a new instrument, a

Cronbach’s � value of 0.70 is adequate but 0.80 to 0.90 is
desirable.15 All subscales except the group integration and iden-
tification subscale met the minimal criterion of 0.70 for internal
consistency (Table II). Mean item-total correlations for each sub-
scale ranged from 0.31 for the personal/psychosocial/physical
readiness subscale to 0.79 for the group integration and iden-
tification subscale. Item subscale correlations of �0.30 are de-
sirable.15 A R2 value for each item was estimated as an addi-
tional measure of reliability. Ideally, the R2 value for each item
should be �0.50. The mean R2 values for the six subscales
ranged from 0.33 to 0.84, and the R2 values for each item ranged
from 0.05 to 0.80. The R2 values for 28 of the 40 items were
�0.50, which indicates that the model explains �50% of the
variance in each item.26

Validity Estimates
The proposed model (Fig. 1) indicated a central domain of

individual readiness that could be categorized in six separate

Fig. 1. READI-R-AFN SF measurement model, indicating that skills and relationship covary.

TABLE III

GOODNESS-OF-FIT STATISTICS FOR THE READI-R-AFN SF (N � 205)

�2 �2/df CFI NFI RMSEA

Clinical competency 192.00a 5.49b 0.98 0.97 0.15
Operational competency 104.41a 7.46b 0.98 0.97 0.18
Soldier/survival skills 68.02b 3.40b 0.99 0.99 0.11
Personal/psychosocial/physical readiness 62.27b 4.45b 0.99 0.99 0.13
Leadership and administrative support 2.90 (NS) 1.45 0.99 0.99 0.05
Group integration and identification 18.44b 9.22b 0.99 0.99 0.20
READI-R-AFN SF original a priori 49.04b 5.45 0.99 0.99 0.15
READI-R-AFN SF skills and relationship covary 13.50 1.69 0.999 0.997 0.058

CFI, comparative fit index; NFI, normed fit index; RMSEA, root mean square error of approximation; NS, not significant.
aChange in �2 for field test � 35.54; change in df � 1.
bChange is significant (p � 0.05).
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dimensions. Several fit indices are recommended for evaluation
of whether a measurement model fits the data.26,28–31 Results of
the model fit tests were mixed. A nonsignificant �2 and �2 ad-
justed for degrees of freedom (�2/df) of �3 indicate a good fit.26

None of the �2 or �2/df values met these criteria except the
leadership and administrative support subscale (Table II). The
standardized residual (root mean square error of approximation)
is a population-based index in which a score of �0.10 indicates
a good model fit.10 Again, only the root mean square error of
approximation for the leadership and administrative support
subscale showed a good model fit. The comparative fit index and
normed fit index, all near the desired 1.0, showed that all six
models fit the data.28

Stress-Resistant Person Model
The new READI-R-AFN SF revealed that factor loadings were

greatest for the skills higher-order factor, which also accounted
for the greatest variance in the model. When the Phi matrix in
the completely standardized solution was reviewed, the relation-
ship higher-order factor and skills higher-order factor (based on
the model of mastery and attachment described by Flannery9)
were significantly correlated (r � 0.75), which supports the hy-
pothesis of a relationship between the factors of the READI-R-
AFN SF. The dimensions of clinical competency, operational

competency, and soldier/survival skills were related to the con-
cept of mastery. The dimensions of personal/psychosocial/
physical readiness, leadership and administrative support, and
group integration and identification were related to the concept
of attachment.

Table III provides a summary of overall measurement model
goodness-of-fit indices for the original hypothesized model of the
READI-R-AFN SF and the modified version of the READI-R-AFN
SF. Results support the multidimensional nature of the con-
struct of individual readiness.

Item analyses provide more-specific information. An in-
spection of the critical ratio for each factor loading revealed
that all items were �2 and therefore statistically significant.
Factor loadings (�) close to 1.0 are desirable and � values of
�0.60 were considered acceptable.10 Thirty-two of 40 items of
the READI-R-AFN SF had acceptable � values. Factor load-
ings for the subscales ranged from 0.40 to 0.85 for clinical
competency, from 0.50 to 0.86 for operational competency,
from 0.73 to 0.87 for soldier/survival skills, from 0.33 to 0.71
for personal/psychosocial/physical readiness, from 0.55 to
0.89 for leadership and administrative support, and from
0.22 to 0.97 for group integration and identification. Results
of confirmatory factor analysis provided evidence of validity,

TABLE IV

ITEM MEANS, SDs, AND CORRELATIONS FROM COMPLETE DATA FOR READI-R-AFN SF SUBSCALES AND TOTAL SCALE, BSI SUBSCALES
AND TOTAL SCALE, AND DABS SUBSCALES AND TOTAL SCALE (N � 205)

Mean
Score SD

Correlations

CLIN OP SSS PPP LA GII Total Scale

CLIN 35.20 8.11 1.00
OP 21.55 5.71 0.62a 1.00
SSS 26.03 6.29 0.62a 0.83a 1.00
PPP 30.13 4.04 0.32a 0.49a 0.49a 1.00
LA 11.79 3.54 0.19b 0.37a 0.42a 0.42a 1.00
GII 16.50 2.46 0.35a 0.52a 0.45a 0.50a 0.41a 1.00
BSI

Total scale 141.19 23.20 0.79a 0.89a 0.89a 0.66a 0.54a 0.63a 1.00
GSI 44.87 8.36 �0.16b �0.18b �0.16b �0.31a �0.23a �0.15b �0.25a

Depression 45.81 7.83 �0.10 �0.09 �0.09 �0.27a �0.16b �0.11 �0.17b

Anxiety 46.02 7.59 �0.20b �0.18b �0.18b �0.28a �0.26a �0.15b �0.27a

Somatization 45.43 7.91 �0.11 �0.20b �0.18b �0.08 �0.14b �0.06 �0.18b

DABS
NTOT 16.60 9.83 �0.18b �0.11 �0.14 �0.33a �0.13 �0.14 �0.22b

Anxious 5.65 2.94 �0.23a �0.15b �0.20b �0.35a �0.10 �0.16b �0.28a

Depressed 3.93 7.75 �0.02 �0.07 �0.08 �0.27a �0.10 �0.08 �0.12b

Guilt 2.94 2.90 �0.15b �0.06 �0.06 �0.20b �0.07 �0.04 �0.13b

Hostile 4.76 3.00 �0.10 �0.07 �0.09 �0.22a �0.07 �0.04 �0.15b

AEI 69.98 13.36 �0.05 0.01 �0.02 0.05 0.11 0.11 0.02
PTOT 53.85 10.82 0.07 0.13 0.11 0.33a 0.25a 0.26a 0.21b

Joy 13.56 2.81 0.06 0.11 0.05 0.26a 0.19b 0.20b 0.16b

Content 13.57 2.78 0.12 0.09 0.08 0.30a 0.23a 0.20b 0.16b

Vigor 12.92 3.22 0.05 0.15b 0.14b 0.30a 0.23a 0.25a 0.21b

Affect 14.08 4.33 �0.03 �0.02 0.03 0.21a 0.10 0.06 0.05
ABI 1.84 0.88 0.14b 0.13 0.13 0.38a 0.20b 0.21b 0.24a

PAR 0.77 0.13 0.17b 0.11 0.10 0.35a 0.13 0.15b 0.21b

CLIN, clinical competency; OP, operational competency; SSS, soldier survival skills; PPP, personal/psychosocial/physical preparation; LA,
leadership and administrative support; GII, group integration and identification; GSI, global severity index; PTOT, positive affects total; NTOT,
negative affects total; ABI, affects balance index; PAR, positive affects ratio; AEI, affects expressiveness index.
a Significant at p � 0.001.
b Significant at p � 0.05.
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and all items loaded significantly on the appropriate con-
struct. Each model was tested individually (Table III).

Convergent Validity
Individuals with balance between positive and negative af-

fects on the DABS12,13 and an absence of dysphoric emotional
conflict and psychological distress on the BSI-1814,16 should
demonstrate higher readiness scores on the READI-R-AFN8 and
the READI-R-AFN SF. There was support for construct validity
of the READI-R-AFN-SF based on testing of the hypothesis that
individuals with positive emotional bounds on the DABS12,13 and
little dysphoric emotional conflict and psychological distress on
the BSI-1814,16 would demonstrate higher readiness scores on
the READI-R-AFN SF. Bivariate correlations of the READI-R-
AFN SF with the DABS and the BSI-18 were in the expected
direction (Table IV).

The negative affective measures of the DABS and all sub-
scales of the BSI-18 had stronger correlations with the READI-
R-AFN SF than did the positive affective measures. This is an
indication that absence of negative affectivity is a greater pre-
dictor of levels of readiness, as indicated by the READI-R-AFN
SF, than is positive affectivity. Additional construct validity test-
ing of the READI-R-AFN SF is needed.

Discussion

The model of stress-resistant persons9 could facilitate the
development of interventions to prepare active duty Air Force
nurses for military deployments. Specific instructional interven-
tions should better prepare nurses as stress-resistant persons
who would be more likely to take action to fulfill the deployment
preparation requirements and specifications detailed by the Air
Force. Interventions should be designed (1) to decrease life
stress through techniques to reduce the stress response, (2) to
improve competency in specific skills to yield reasonable mas-
tery for the individual’s job responsibilities, and (3) to help
individuals develop attachments to group members with whom
they may be assigned.

Overall, the fit of the READI-R-AFN SF subscales was ade-
quate, and the reliability and validity values with this sample of
Air Force nurses are encouraging. The resulting factor loadings
showed a greater percentage of variance accounted for by the
skill components of the model, which included operational com-
petency, soldier/survival skills, and clinical competency. This
has implications for use in the clinical or operational settings
surrounding preparation for deployment. Stanton-Bandiero31

reported that personnel gave clinical skills the highest priority
for prewar training.

Emotional and coping skills were ranked second in priority,
which supports the need to improve the relationship factor in
this new instrument, because dimensions of this factor included
items related to coping skills. In a phenomenological study on
the experience of chief nurses in deployed settings in support of
military operations other than war, Turner32 identified the im-
portance of translating clinical skills into a variety of situations.
The nurses’ ability to adapt to the minimal technology available
in the field environment, although they were more comfortable
with the practice of nursing care using advanced technology,
was identified as especially noteworthy. The items on the

READI-R-AFN SF included questions related to working with
limited technology in the field setting. Use of this instrument
before placement on mobility status, following mobility exer-
cises and participation in field nursing courses, would enable
chief nurses to monitor changes in readiness scores and the
effectiveness of deployment preparation programs.

The revised READI-R-AFN SF is a shorter version of the
READI-R-AFN8 and provides the advantage for nurses to per-
form a self-assessment of readiness for deployment in a much
more efficient and expedient manner. Evaluating perceptions of
readiness for deployment can help identify nurses who are not
prepared to deploy. Immediate interventions in the areas in
which scores are low could then be implemented. We recom-
mend additional evaluation of this reliable, valid, self-assess-
ment measure of deployment readiness for its utility as a
screening tool and as a measure of effectiveness of training upon
return from deployment.
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