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Psychiatric hospitals typically do not use reliable and valid clinical instruments when
recording behavioral observations. This could be attributable to these instruments being
perceived as too complicated and time consuming to routinely administer. The goal of
the present study was to examine if a briefer version of the 30 item Nurses’ Observation
for Inpatient Evaluation (NOSIE); could be developed without compromising the
reliability and the factorial validity of the scale. Confirmatory Factor Analysis (CFA)
was performed with a combined sample of 67 persons (with 4,973 total numbers of
observations) from two settings, by randomly assigning participant observations to
either phase one (full-scale model, 30-item NOSIE) or to phase two (reduced-scale
model, 12-item NOSIE). The results indicated that the reduced 12-item model with the
correlated latent structures appears to be the best representation of the observed data.
The potential clinical usefulness of a reduced item model of the NOSIE is discussed in
light of these results.
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Research on the inpatient treatment of per-
sons with serious mental illnesses has high-
lighted the need for empirically supported clin-
ical assessment procedures in the development
and implementation of treatment programming
(Paul & Menditto, 1992; Santos, Henggeler,
Burns, Arana, & Meisler, 1995; Silverstein,
Spaulding, & Menditto, 2006). In addition, two
of the primary regulatory bodies for inpatient
treatment have also cited the importance of rou-
tine and reliable clinical assessment. In its re-

port to Congress (Thompson, 2002), the Centers
for Medicare and Medicaid Services (CMS) re-
ported inpatient assessment procedures should
be “administratively simple, have a reasonable
number of data elements, rely on commonly
available data, and be uniformly collected” (p.
32). In 2003, the President’s New Freedom
Commission on Mental Health (2003) pub-
lished, “Achieving the Promise: Transforming
Mental Health Care in America. Final Report,”
which advocated for the improvement of the
mental health system through the consistent use
of scientifically sound, evidence based services.
To achieve this, reliable and valid outcome in-
struments are a necessity. Building on this, the
Joint Commission on Accreditation of Health-
care Organizations (2006) has now initiated the
identification and implementation of core per-
formance measures with assessment as one of
the core seven domains to measure objectively
as of January 1, 2007.

Although the inpatient psychiatric literature
consistently cites the importance of ongoing clin-
ical assessment, few hospitals routinely use struc-
tured data collection instruments that are reliable
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and valid when assessing patient behavior.
These types of measures would potentially offer
better quality information and at the same time
allow for a way to collect data that could then be
used in the treatment planning process (Paul &
Menditto, 1992). Despite the clinical advan-
tages of utilizing behavioral assessments, fre-
quent objections to their utilization are that they
are too complicated, and time-consuming, and
thus keep staff from interacting more with pa-
tients (Corrigan, Steiner, McCracken, Blaser, &
Barr, 2001; Paul, 1986). While more complex
and lengthier scales can contribute to higher
reliability, efficiency in measurement should
also be of concern (DeVillis, 1992).

One widely used research measure to assess
behavioral change in persons who reside in in-
patient psychiatric settings is the Nurses’ Ob-
servation Scale for Inpatient Evaluation
(NOSIE) (Honigfeld & Klett, 1965). The
NOSIE is a 30-item rating scale that measures
the frequency of patient behavior in six areas:
social competence, social interest, personal
neatness, irritability, psychoticism, and motor
retardation. An “other” subscale consisting of
four items was also identified but it is not hy-
pothesized to be related to the positive or neg-
ative dimensions and does not contribute to the
total score. The NOSIE was originally devel-
oped to assess therapeutic change in the behav-
ior of persons with chronic schizophrenia who
reside on inpatient psychiatric units. In a sample
of 630 male inpatients with chronic schizophre-
nia, Honigfeld, Gillis, and Klett (1966) per-
formed a principal components analysis of the
NOSIE, with a final set of 30 items selected
based on the highest factor loadings found at
two different time periods. A two-dimension
higher order latent structure was proposed with
the three subscales of social competence, social
interest, and personal neatness accounting for
the positive dimension and the three subscales
of irritability, psychoticism, and motor retar-
dation accounting for the negative dimension.
Previous research has supported the internal
reliability of the NOSIE (Farrell & Mariotto,
1982; Honigfeld et al., 1966; Honigfeld &
Klett, 1965; Lentz, Paul, & Calhoun, 1971;
Ludwig, 1968; Lyall, Hawley, & Scott, 2004;
Margari et al., 2005; McMordie, 1975;
McMordie & Swint, 1979; Philip, 1973) and
validity (Hafkenscheid, 1991; Honigfeld et al.,
1966; Lentz et al., 1971; McMordie & Swint,

1979; Pattison & Rhodes, 1974). While previous
studies have examined the factor structure of the
NOSIE, most studies have not reported substantial
information about item loadings and reliability
estimates (Dingemans, Bleeker, & Frohm-
deWinter, 1984; Hafkenscheid, 1991; Philip,
1977). No studies have examined the factor
structure of the NOSIE with a more robust
Confirmatory Factor Analysis (CFA) procedure
(Van Prooijen & Van Der Kloot, 2001).

While previous research with the NOSIE has
cited its usefulness in measuring behavioral
changes in persons who reside in inpatient psy-
chiatric settings (Hafkenscheid, 1991; Honig-
feld, 1974; Swett & Mills, 1997; Volavka et al.,
2005), its length (currently 30 items) and the
original design of being a joint-rated scale may
be prohibitive for routine ongoing clinical use in
hospital settings. For any situation in which data
is routinely collected on more than a few pa-
tients, completing a 30-item instrument, how-
ever simple, becomes a substantial investment
in time and resources. The purpose of this study
was to examine if a reduced item version of the
NOSIE (the NOSIE-Shortened Form; NOSIE-
SF) could be developed without compromising
the internal consistency and factorial validity of
the original longer version.

Method

Participants

The sample was drawn from individuals who
resided in inpatient psychiatric facilities from
two settings. The first group of participants con-
sisted of 18 male patients who resided on the
management section of a long-term, inpatient
psychiatric facility in North Carolina. The sec-
ond sample was comprised of 49 inpatients (37
male, 12 female) from psychiatric facilities in
Oklahoma. See Table 1 for a description of the
participants. Some participants did not have
complete data sets because they were out of the
unit on scheduled visits or medical appoint-
ments or had transferred onto the unit after the
start of data collection. Data was available
for 99.98% of the possible data points for par-
ticipants in the first sample and for 99.97% of
the possible data points in the second sample.

Prior to data analysis, approval to review
medical records and analyze the data was re-
ceived by the University of North Carolina,
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Chapel Hill, and the University of Tulsa’s in-
stitutional review boards.

Measure

The NOSIE (Honigfeld & Klett, 1965) is a
30-item behavioral observation scale used to
assess ongoing changes in the behaviors of per-
sons who reside in inpatient, psychiatric set-
tings. Items are rated on a five-point scale based
on the frequency of occurrence. A global score
can be obtained as a function of both positive
and negative dimensions. The four items that
constitute the “other” subscale do not usually
contribute to the summary score and, thus, were
not included in our analyses.

Procedure

Staff training on the NOSIE was conducted at
both settings prior to the start of the study.
Training was conducted by psychology and
nursing staff, all of whom had been trained on
the NOSIE. Trainees/raters consisted of health
care technicians (nurse’s aides) who had been
assigned to this unit. Training consisted of di-
dactic instruction and training scenarios in which
staff rated specific behaviors within each sce-
nario. For the first group of participants, the
NOSIE was completed on each patient one time
each shift (every eight hours) by the person’s
assigned clinical care staff member as part of

ongoing, routine clinical observation and care.
For the second group of participants, at least
two staff raters completed the NOSIE for each
participant. Interrater reliability estimates found
a high level of agreement between rater pairs
(average ICC [interclass correlation coefficient]
� .83, with a range of .89–90). Raters then
completed the NOSIE one week later for each
participant. Scores obtained by the first rater
were utilized for data analyses. All raters ob-
served participants for at least 72 hours prior to
making their ratings.

Prior to combining the two samples for data
analysis, a maximum likelihood estimation via
Mplus (Muthen & Muthen, 2006) was used to
assess if the factor structure differed for our two
inpatient samples. Thus, this addressed the
comparability between our two samples. The
standard group error variance in the second
group was too small, though, to conduct a test
of the equality of covariances, due to the
number of cases. However, when the CFA
was conducted on the two groups separately,
comparable fit indices were found (sample
one comparative fit index [CFI] � .901 and
sample two CFI � .863). This reflected sim-
ilar factor structures across both samples.
Thus, the two samples were combined. The
observations were then randomly assigned by
the computer to sample one (phase one: full-
scale model) and sample two (phase two:

Table 1
Characteristics of Participants by Setting

Sample 1 (N � 18) Sample 2 (N � 49)

Age 43.06 (SD � 10.51) 41.1 (SD � 12.3)
Days hospitalized 1633.78 (SD � 2345.14) 1728.02 (SD � 2091.82)
Gender

Male 18 37
Female 0 12

Race
Caucasian 9 24
African American 9 20
Other 0 5

Diagnosis
Schizophrenia spectrum 13 49
Dementia related 2 0
Psychosis not otherwise specified 2 0
Impulse control due to brain injury 1 0

Note. Sample 1 � participants from North Carolina; Sample 2 � participants from
Oklahoma; Days hospitalized � average number of days hospitalized at time of first
observation.
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reduced-scale model), with 2,492 and 2,481
observations, respectively.

The goal of the second phase was to deter-
mine whether the number of items on the
NOSIE could be reduced without compromis-
ing the relative goodness-of-fit. Items from the
NOSIE were retained based on: (1) independent
ratings by the authors, who have both clinical
and research experience with the NOSIE, as to
which two items best described the theoretical
construct of that factor; and, (2) NOSIE factor
loadings from the CFA conducted during the
first phase of the study. Discrepancies between
the author ratings and the factor loading oc-
curred only for the second item for four of the
six subscales. These four items were then reex-
amined and then chosen, again, based on inde-
pendent ratings by the authors as to which two
items best represented the behavioral domain of
that subscale. Eleven of the 12 items chosen
corresponded to the two items with the highest
factor loadings for that subscale. The items re-
tained are found in Table 5. This process re-
sulted in 12 items being retained (two items per
latent factor).

Statistical Analysis

Confirmatory maximum-likelihood factor
analysis via Mplus (Muthen & Muthen, 2006)
was used to assess whether the NOSIE factor
structure would provide a good fit to the data
and to assess the relative goodness-of-fit of the
model. Due to the large number of observations
from the 49 participants, multilevel modeling
with a sandwich estimator was utilized to obtain
standard errors that account for stratification
and clustering (Binder, 1983). This procedure
takes into account within subject correlation in
the estimation process (Kalton, 1983). Model fit
was examined using the following criterion:
corrected �2 (Satorra & Bentler, 1988), the CFI,
the Tucker-Lewis Index (TLI), and the root
mean square error of approximation (RMSEA).
Although there is no agreement on specific cut-
off values that indicate an acceptable model fit,
Hu & Bentler (1999) suggest using a combina-
tion of: (1) values .95 and above for the relative
fit indices, and (2) an RMSEA of .06 or lower
for model selection.

CFA can also be utilized to examine the
overall fit of the data to a proposed scale model
and to assess if the individual items load on

those hypothesized latent factors (Tabachnick
& Fidell, 1996). In addition, when latent factors
are expected to be correlated and connected to a
higher order factor, confirmatory factor analysis
can estimate the relationship between the latent
factors and assess whether the latent factors
load on a higher order factor.

Results

Phase One: CFA of the NOSIE

The data were first examined to ensure that
the variable distributions did not violate statis-
tical assumptions of the planned analyses; no
substantial violations were found. Furthermore,
the sample size exceeded the recommended
number of observations needed to estimate
the factor structure of the scale (parameter
ratio of 5 to 10:1) (Bentler, 1990). For the full
scale NOSIE, the internal consistency reli-
abilities (alpha coefficients) are presented in
Table 2. Results showed the reliability estimates
ranged from .92 for the irritability subscale to as
low as .59 for the motor retardation subscale.

The full-scale model of the NOSIE structure
was first examined assuming no correlations
among factors (Full-scale Model Uncorrelated).
The goodness-of-fit indices associated with this
model are presented in Table 3. Neither of the
goodness of fit indices was greater than .95 and
the RMSEA value was slightly above the rec-
ommended cutoff of .06.

The second step was to try and improve
model fit by allowing the latent factors to cor-
relate. Subscale correlations of the NOSIE-30

Table 2
Means, SDs, and Coefficient Alphas for Nurse’s
Observation Scale for Inpatient Evaluation
(NOSIE) and Nurse’s Observation Scale for
Inpatient Evaluation–Short Form (NOSIE–SF)

NOSIE Sample 1
(N � 2492)

NOSIE–SF
Sample 2

(N � 2481)

Means (SD) � Means (SD) �

Social competence 3.33 (0.52) .79 3.13 (0.62) .84
Social interest 0.91 (0.56) .83 0.98 (0.63) .77
Neatness 2.23 (0.51) .67 1.01 (0.65) .83
Irritability 0.51 (0.62) .92 0.51 (0.6) .85
Motor retardation 0.69 (0.52) .59 0.76 (0.56) .54
Psychoticism 0.46 (0.60) .82 0.55 (0.68) .68
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are presented in Table 4. The results showed
that the correlated factor structure did not pro-
vide a better fit to the data. Again, neither the
CFI nor TLI indices reached a value of .95 or
more and the RMSEA value was .087, indicat-
ing a poor fit of the data to this model as well.

The third step was to assess the full scale model
with the hypothesized correlated latent factors
added in. The goodness-of-fit indices for the Full
Scale Model Correlated (2) are presented in Ta-
ble 3. The results indicated the model with the
specified latent correlations of a positive and neg-
ative dimension provided the worst fit to the data,
with the CFI and TLI indices both below .150 and
an RMSEA of .147, indicating poor model fit.

While the uncorrelated model provided the
best fit to the data of our three full-scale
(NOSIE-30) models, neither the CFI or TLI

indices reached a value of .95 or more (CFI �
.813; TLI � .797), and the RMSEA value was
.067. The results of this CFA did not support
the theoretical structure of a “positive” and
“negative” dimension. In addition, while the
uncorrelated model provided a more satisfac-
tory account of the data, it did not meet the
recommended guidelines for acceptable
model fit (Hu & Bentler, 1999). This was
initially unexpected and would suggest that
researchers who utilize the 30-item NOSIE
conduct their own CFA.

Phase Two: Testing a Reduced Factor
Model of the NOSIE

Confirmatory maximum-likelihood factor
analysis with the sandwich estimator via Mplus

Table 4
Correlations Among Positive and Negative Dimensional Subscales on the
Full-Scale Nurses Observation Scale for Inpatient Evaluation (NOSIE)-30

Subscales 1 2 3 4 5 6

Positive dimensions
1. Social competence —
2. Social interest �.02 —
3. Neatness .40* .35* —

Negative dimensions
4. Irritability �.49* �.07* �.29* —
5. Motor retardation �.42* �.06* �.31* .28 —
6. Psychoticism �.30* .003 �.15* .21 .18 —

* p � .01.

Table 3
Goodness-of-Fit Indicators for Nurses Observation Scale for Inpatient
Evaluation (NOSIE)–Full Scale and NOSIE–Short Form

Model �2 df CFI TLI RMSEA

Full (NOSIE-30)
Uncorrelated 18349.69*** 325 .813 .797 .067
Correlated (1) 5610.20*** 284 .705 .662 .087
Correlated (2) 16147.74*** 293 .120 .024 .147

Short-Form (NOSIE–SF)
Uncorrelated†

Correlated (1) 88.98*** 39 .982 .970 .023
Correlated (2) 247.58*** 48 .930 .904 .041

Note. Full (Sample 1) N � 2492; Short Form (Sample 2) N � 2481; Correlated (1) � All
subscales correlated; Correlated (2) � Positive Dimensions (Social Competence, Social
Interest and Neatness) correlated and Negative Dimensions (Irritability, Motor Retardation,
and Psychoticism) correlated; CFI � Comparative Fit Index; TLI � Tucker-Lewis Index;
RMSEA � root mean squared error of approximation.
*** p � .0001.
† model not identified.
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(Muthen & Muthen, 2006) was again used to
assess if the NOSIE factor structure would pro-
vide a good fit to the data and to assess the
relative goodness-of-fit of the reduced item
model. Coefficient alpha reliabilities for the re-
duced item model are shown in Table 2. Results
showed the reliability estimates ranged from .85
for the irritability subscale to as low as .54 for
the motor retardation subscale.

As in phase one, the reduced item model was
first examined assuming all latent factors were
uncorrelated (Reduced Model Uncorrelated).
The model was not identified, and respecifica-
tion of the model with the correlations among
the latent factors added in was needed to
achieve identification. Thus, as in phase one, the
second step was to assess the reduced item
model with the latent factors allowed to corre-
late. The goodness-of-fit indices are presented in
Table 3. The correlated, 12-item NOSIE (Reduced
Model Correlated resulted in superior goodness-
of-fit indices, with the CFI � .982 and the TLI �
.970 (both above the recommended .95) and an
RMSEA estimate of .023 (below the recom-
mended .06). Finally, the reduced item model was
reexamined to corroborate the existence of two
major dimensions, positive and negative. The

goodness-of-fit indices are presented in Table 3.
The RMSEA was lower than .06 (.041), however,
neither of the goodness of fit indices were above
.95 (CFI � .930; TLI � .904).

Thus, these results show that the reduced 12
item, correlated model was able to provide a
more adequate representation of this data than
the full 30-item scale model, most likely due to
the removal of items with low factor loadings. It
was the only model tested that met the desired
outcome criteria as outlined earlier.

Discussion

The primary goal of this study was to exam-
ine whether a shortened version of the NOSIE
(the NOSIE–SF) could be developed without
weakening the quality of the original instru-
ment. A theoretical as well as statistical ap-
proach to item reduction was utilized, in an
attempt to maintain content domain coverage of
the six factors. The results of the confirmatory
factor analyses provide initial evidence that the
number of items can be reduced to 12 while
maintaining adequate scale properties.

These results suggest that a reduced form of
the NOSIE may offer a practical alternative to the
standard, 30-item version and would offer the
possibility that the NOSIE could be routinely used
for clinical purposes. Due to its shorter length,
the NOSIE-SF has been incorporated into the
already existing paperwork completed by staff
in one of the settings for this study. Adoption by
other inpatient units should not be difficult,
given the brevity of the scale. In addition, some
of the six factors could be incorporated into
treatment plans as short-term goals. The
NOSIE-SF data could then be used to determine
in a measurable way whether the goal has been
achieved or not. Finally, follow-up validation
studies that assess if the NOSIE–SF is related to
other measures of clinical functioning may help
to increase the clinical utility of this measure.

While there are methodological strengths of
this study, primarily the large number of behav-
ioral observation points, there are also limita-
tions. The study was conducted only with per-
sons who resided on long-term inpatient units
with most of the subjects being male. A second
limitation includes the lack of interrater reliabil-
ity data collected with the first sample. How-
ever, the second sample found high interrater
agreement (average ICC � .83) and previous

Table 5
Nurses Observation Scale for Inpatient Evaluation–
Short Form (NOSIE–SF) Items

Subscale/item

Positive dimension
Social competence

1. Has to be reminded what to do.
2. Has to be told to follow hospital routine.

Social interest
3. Tries to be friendly with others.
4. Starts conversation with others.

Neatness
5. Keeps clothes neat.
6. Keeps self clean.

Negative dimension
Irritability

7. Becomes upset easily if something does not suit
him.

8. Is irritable/grouchy.
Motor retardation

9. Sits, unless directed into activity.
10. Sleeps, unless directed into activity.

Subscale/item
Psychoticism

11. Hears things that are not there.
12. Talks, mutters, or mumbles to self.
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research found that raters with minimal training
in the administration of the NOSIE-30 scale had
markedly similar results to Positive And Nega-
tive Syndrome Scale (PANSS) ratings done by
doctoral level persons with rigorous interrater
reliability training (Volavka et al., 2005). These
limitations notwithstanding, the results suggest
that the factor structure of a short form of the
NOSIE is psychometrically sound. Future re-
search that utilizes confirmatory factor analysis
should be used to replicate the NOSIE–SF with
other clinical samples. In addition, follow-up stud-
ies would be necessary to assess if the NOSIE–SF
exhibits adequate predictive validity and is sensi-
tive to behavioral change over time.
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