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Article

The California Verbal Learning Test–Second Edition Short 
Form (CVLT-II SF; Delis, Kramer, Kaplan, & Ober, 2000) 
is a nine-item version of the CVLT-II, a highly regarded 
measure of both qualitative (e.g., encoding strategy) and 
quantitative (e.g., count of words learned/recalled) aspects 
of learning and memory. The CVLT-II SF was introduced 
along with the revised CVLT-II to enhance its clinical utility 
for use as a screening measure or for individuals with more 
severe cognitive deficits (Delis et al., 2000). Because of the 
relatively large amount of information it yields regarding 
the processes of learning and memory functioning, the 
CVLT-II is commonly used in assessment of clinical popu-
lations. Furthermore, distinct profiles of learning and mem-
ory performance on this measure have been associated with 
specific clinical conditions (DeJong & Donders, 2010; 
Greenaway et al., 2006). Relatively few studies, however, 
have reported findings using the CVLT-II SF, and no studies 
to our knowledge have examined its internal factor struc-
ture. Furthermore, it is important to understand the latent 
structure of the CVLT-II SF with clinical populations and 
confirm that the assumptions and psychometric properties 
of the CVLT-II extend to the CVLT-II SF and its use in clini-
cal populations. For example, there is no confirmation in 
the literature that the semantic clustering variable actually 
captures a “learning strategy” in clinical populations.

Donders (2008) investigated the latent structure of the 
CVLT-II at three age levels reanalyzing the original norma-
tive sample. This study found a four-factor model consisting 

of Attention Span, Learning Efficiency, Delayed Memory, 
and Inaccurate Memory best fit the data for participants aged 
16 to 60 years old, noting the model demonstrated less fit for 
older participants. For that reason, the current study sought 
to extend Donders’ four-factor model to the CVLT-II SF in 
an adult sample, responders to the World Trade Center 
(WTC; average age of 54 years). This sample is of special 
interest because of prior research indicating that an unex-
pectedly high proportion of WTC responders have cognitive 
impairment (Clouston et al., 2016) as well as chronic post-
traumatic stress disorder (PTSD; Bromet et  al., 2016). Of 
specific interest, we investigated whether a similar factor 
structure would emerge in this trauma-exposed sample given 
evidence of disturbance in the attentional and executive 
components of learning associated with PTSD in other pop-
ulations (Johnsen & Asbjørnsen, 2008).

While the CVLT-II has gained popularity among clini-
cians because of the information it yields, it takes nearly an 
hour to complete in its entirety, which may be prohibitive 
in some contexts and patient populations, including the 
WTC Health Program which provides annual monitoring 
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examinations for ~40,000 responders (Dasaro et al., 2015). 
Abbreviated testing, such as the CVLT-II SF, may be pref-
erable for several reasons. First, neuropsychologists are 
increasingly pressured to administer fewer/less time-con-
suming tests but deliver the same results by insurance com-
panies who are reimbursing services at lower rates. Several 
short form measures have been shown to produce the same 
results as their lengthier counterparts (Greve, 2001; Keefe 
et al., 2004). The CVLT-II SF improves over other abbrevi-
ated measures of learning and memory (e.g., Hopkins 
Verbal Learning Test–Revised; Brandt & Benedict, 2001) 
with its inclusion of the same process variables that make 
the CVLT-II attractive in its Standard Form. The CVLT-II 
SF purportedly has the same abilities of the CVLT-II to 
investigate the attentional and executive components of 
learning while also parsing apart encoding, memory, and 
retrieval deficits. The CVLT-II SF also includes a perfor-
mance validity measure, which has been shown to be of 
increasing importance to neuropsychological testing (e.g., 
Wisdom et al., 2014). Furthermore, lengthy testing may be 
inappropriate for populations like WTC responders due to 
testing fatigue, cognitive, psychiatric or physical impair-
ments, or both. In some cases, CVLT-II SF is clinically 
preferable to mitigate testing fatigue and to reduce over-
pathologizing due to test burden, a problem relevant to sev-
eral clinical populations (e.g., Bar-On Kalfon, Gal, Shorer, 
& Ablin, 2016). Alternatively, it may be used as a quick 
measure to rule out learning and memory deficits which in 
WTC responders could potentially explain PTSD symptom 
reports and poor performance on tests like the Montreal 
Cognitive Assessment (Clouston et al., 2016). Similarly, it 
may be preferable in research batteries due to time con-
straints. Furthermore, researchers have found using abbre-
viated measures in research batteries may limit missing 
data (Keefe et al., 2007) and contribute to completion of 
the battery (Keefe et al., 2004).

In the current study, we conducted a confirmatory factor 
analysis (CFA) on the CVLT-II SF with models drawn 
directly from Donders (2008) in a sample of WTC respond-
ers being monitored by the Stony Brook WTC Health 
Program (Bromet et al., 2016). Model 1 hypothesized the 
CVLT-II SF could be represented by a single, general mem-
ory factor, similar to the Full Scale Intelligence Quotient of 
the Wechsler Adult Intelligence Scale. Model 2 was com-
posed of two factors, an Accurate Memory and an Inaccurate 
Memory factor. This model included the important distinc-
tion between accurate recall (i.e., hits) and inaccurate recall 
(e.g., intrusions and repetitions). Model 3 was a three-factor 
model that consisted of Immediate Memory, Delayed 
Memory, and Inaccurate Memory. This model carried the 
advantage of distinguishing between immediate memory 
and delayed memory, which seems to be important in some 
clinical samples (Lange, Chelune, Taylor, Woodward, & 
Heaton, 2006). Finally, Model 4 was a four-factor model, 

which hypothesized the presence of Attention Span, 
Learning Efficiency, Delayed Memory, and Inaccurate 
Memory factors. As mentioned earlier, this is the model 
found to best fit the CVLT-II normative data for participants 
aged 16 to 60 years. This model’s addition of the Attention 
Span latent construct reflects the theory that span of atten-
tion is distinct from consolidated information (Donders, 
2008). As noted, no studies have reported on the use of the 
CVLT-II SF in a trauma-exposed sample. Given the reports 
of attentional and executive components of learning as 
impaired in trauma-exposed individuals (e.g., Johnsen & 
Asbjørnsen, 2009), the WTC responder population pro-
vided an ideal group with which to investigate Donders’ 
(2008) four-factor model, including the Attention Span sub-
factor. We hypothesized Model 4 would best fit our data 
given the implication of variability in attention among indi-
viduals exposed to trauma.

Method

Participants

The sample was composed of WTC responders from the 
Long Island site of WTC Health Program recruited for an 
ecological momentary assessment study on PTSD and respi-
ratory problems between October 2014 and February 2016. 
Data used in the present study were collected at the baseline 
assessment, prior to the ecological momentary assessment 
portion of the study. The responders worked or volunteered 
as a part of rescue, recovery, restoration, or cleanup of the 
WTC sites (Dasaro et al., 2015). Two participants withdrew 
from the study after the baseline assessment and therefore 
were excluded, leaving a final sample of 205 participants in 
the present study. The final sample had a mean age of 54.39 
(SD = 9.65) years at the time of assessment. The sample was 
primarily male (82.4%, n = 169), White (87.3%, n = 179), 
and non-Hispanic (81.0%, n = 166), with an average 14.79 
(SD = 2.26) years of education. The sample was oversampled 
for PTSD symptoms. The score of the PTSD checklist for 
Diagnostic and Statistical Manual of Mental Disorders–5 
(DSM-5; Weathers et al., 2013) ranged from 20 to 88 with an 
average of 39.76 (SD = 17.07), and 18.5% (n = 38) of the 
sample carried a current diagnosis of PTSD at the time of 
baseline assessment. All participants provided written 
informed consent, and the study was approved by the Stony 
Brook University Institutional Review Board.

Assessments

The structured clinical interview for DSM-IV (First, Spitzer, 
Gibbon, & Williams, 1997) was used for PTSD diagnosis at 
the baseline assessment. Participants were instructed to refer 
to the WTC disaster during the interviews. The interviews 
were administrated by trained master-level interviewers, 
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who were closely supervised by clinical psychologists (C.R. 
and R.K.). Previous assessments of interrater reliability in 
this population showed very good interrater agreement (κ = 
0.82; Bromet et al., 2016).

The PTSD checklist for DSM-5 (Weathers et al., 2013), a 
20-item self-report measure, was used at the baseline assess-
ment to assess DSM-5 symptoms of PTSD. Participants were 
instructed to rate “How much you have been bothered by that 
problem in the past month” on a 5-point Likert-type scale 
from 1 (not at all) to 5 (extremely). The Cronbach’s α of the 
item scores was .95.

The CVLT-II SF (Delis et al., 2000) was used at the base-
line assessment to assess learning and memory functioning. 
The CVLT-II SF is a nine-item version of the CVLT-II, 
which was designed to measure learning strategies (i.e., 
semantic and serial clustering), free and cued recall, serial 
position effects (i.e., primacy and recency effects), intru-
sions, and interference. In the CVLT-II SF, there are four 
learning trials composed of nine words each in three seman-
tic categories (i.e., fruits, clothing, and tools). Following the 
four learning trials, there is a 30-second delayed free recall 
trial, followed by a 10-minute delayed free recall, 10-min-
ute delayed cued recall (using the semantic categories), and 
10-minute delayed recognition (Delis et  al., 2000). The 
CVLT-II SF was scored using the CVLT-II scoring assis-
tant, which draws from the normative data in the published 
manual (Delis et al., 2000). The CVLT-II SF is sensitive to 
serial and semantic clustering during free recall. Thus, if a 
participant recalls several words from the same category 
sequentially, the participant is likely engaging in semantic 
organization. In contrast, if a participant recalls words in the 
same order as they were presented in the target list, the 
patient is likely engaging in serial organization. In the rec-
ognition section, distractor words may be semantically 
related, phonemically related, or completely unrelated. 
Improved performance on the recognition task subsequent 
to poor performance on free recall tasks indicated a deficit 
in retrieval rather than learning or encoding (Delis, Kramer, 
Kaplan, & Thompkins, 1987).

On the arrival for testing, participants were instructed to 
complete a battery of self-report questionnaires, then pro-
ceeded to the administration of the CVLT-II SF. The CVLT-II 
SF was administrated individually using standardized proce-
dures. In brief, the examiner read the target list of words 
aloud in a fixed order over four learning trials at the rate of 
one word per second. After each trial, the participants were 
asked to repeat as many words as possible (i.e., free recall), 
in any order, including words they remembered from previ-
ous trials. After the fourth free recall trial, the examiner 
asked the participants to count backward from 30 to keep 
participants from reciting the target words subvocally.

Free recall of the target list was assessed immediately 
following the distraction task. Cued recall was subsequently 
tested, and the examiner asked the participants to recall 

words specifically from the four semantic categories 
included in the target list (e.g., “Name all of the words in the 
first list that are animals”). Free recall and cued recall were 
again tested after a delay of 10 minutes (hereafter referred 
to as: long delay). Next, the participants were presented 
with a recognition task in which the participant was asked 
to indicate whether a word is a target or distractor (yes/no 
recognition).

Analytic Plan

Four CFAs were conducted to examine the competing mod-
els presented in Table 1. Prior to testing the CFA models, 
data were inspected for multivariate normality using MVN, 
an R package (Korkmaz, Goksuluk, & Zararsiz, 2014). 
Results from the Mardia’s multivariate normality test 
showed that data were not multivariate normal. Following 
the recommendations by Finney and DiStefano (2013), the 
maximum likelihood estimation with robust standard errors 
and a Satorra–Bentler scaled test statistic were used for 
each CFA. Factor variance was fixed to 1 in all the CFA 
models, which allowed free estimation of factor loadings. 
All analyses were conducted using lavaan package (Rosseel, 
2012) in R.

In comparing these models, the following fit indices 
were considered: the χ2 goodness-of-fit statistic, the com-
parative fit index (CFI), the Tucker–Lewis index (TLI), the 
root mean square error of approximation (RMSEA), the 
90% confidence interval of the RMSEA, standardized root 
mean square residual, the Akaike information criterion, the 
Bayesian information criterion, and adjusted Bayesian 
information criterion (Hu & Bentler, 1999; Marsh, Hau, & 
Wen, 2004). Although recommended cutoff values for the 
model fit indices were not uniform in the broad literature, 

Table 1.  Hypothetical Testing Models for CVLT- II SF.

CVLT-II SF variables Model 1 Model 2 Model 3 Model 4

Trial 1 free recall 1 1 1 1
Trial 4 free recall 1 1 1 2
Short-delay free recall 1 1 2 3
Long-delay free recall 1 1 2 3
Long-delay cued recall 1 1 2 3
Semantic clustering 1 1 1 2
Middle region recall 1 1 1 1
Total intrusions 1 2 3 4
Recognition hits 1 1 2 3
Recognition false-positives 1 2 3 4

Note. CVLT-II SF = California Verbal Learning Test–Second Edition 
Short Form; Model 1 = a single general memory factor; Model 2 = 1—
Accurate Memory and 2—Inaccurate Memory; Model 3 = 1—Immediate 
Memory, 2—Delayed Memory, and 3—Inaccurate Memory;  
Model 4 = 1—Attention Span, 2—Learning Efficiency, 3—Delayed 
Recall, and 4—Inaccurate Memory.



Carlew et al.	 979

the best available evidence support that CFI and TLI ≥ 0.90 
indicates adequate fit and ≥ 0.95 indicate excellent fit; 
RMSEA ≤ 0.08 indicates adequate fit and ≤ 0.06 indicates 
excellent fit, when the value falls within the 90% confi-
dence interval (Marsh et al., 2004).

Results

The descriptive statistics and zero-order correlations 
among the CVLT indicators are summarized in Table 2. 
The model fit indices for each CFA model are presented in 
Table 3. Standardized factor loadings and the correlations 
among factors in Model 4 are presented in Table 4. As seen 
in Table 3, Model 3 and Model 4 fit the data better than the 
other two models (i.e., Model 1 and Model 2) and had very 
similar model fit indices. Although Model 3 yielded a 
slightly better fit to the data based on three model fit indi-
ces (i.e., CFI, TLI, and RMSEA) and Attention Span and 
Learning Efficiency had a high correlation arguing against 
separation, the differences in model fit indices were not 
large enough to recommend Model 3 over Model 4. 
Importantly, Model 4 is consistent with findings from the 
CVLT-II standard form studies lending support for using 
Model 4 over Model 3 given no clear superiority in fit.

The difference between the two models involves parsing 
the immediate memory factor into attention span and learn-
ing efficiency, which is essential considering the high rate 
of PTSD effects in the WTC sample. Given this difference, 

Table 2.  Descriptive Statistics and Correlation among the CVLT-II SF Indicators.

Indicators M (SD) 1 2 3 4 5 6 7 8 9 10

  1.  Trial 1 free recall −0.51 (1.29) 1.00  
  2.  Trial 4 free recall −0.23 (0.94) .26*** 1.00  
  3.  Short-delay free recall 0.15 (1.13) .28*** .57*** 1.00  
  4.  Long-delay free recall 0.21 (0.93) .30*** .53*** .67*** 1.00  
  5.  Long-delay cued recall 0.01 (0.90) .27*** .48*** .51*** .80*** 1.00  
  6.  Semantic clustering 0.52 (1.38) .21** .27*** .25*** .26*** .24*** 1.00  
  7.  Middle region recall −0.18 (1.08) .18* .25*** .18** .30*** .26*** .18* 1.00  
  8.  Total intrusions 0.46 (0.73) −.06 −.06 −.24** −.14* −.08 .06 −.05 1.00  
  9.  Recognition hits −0.25 (1.08) .16* .31*** .40*** .60*** .62*** .11 .21** −.03 1.00  
10.  Recognition false-positives −0.16 (0.83) −.01 −.14* −.26*** −.32*** −.24** .00 −.07 .29*** −.11 1.00

Note. CVLT-II SF = California Verbal Learning Test–Second Edition Short Form.
*p < .05. **p < .01. ***p < .001.

Table 3.  Goodness of Fit Indices for the Four CFA Models.

df χ2 CFI TLI RMSEA 90% CI of RMSEA SRMR AIC BIC Adjusted BIC

Model 1 35 86.99 0.91 0.88 0.09 [0.07, 0.11] 0.06 5332.90 5432.62 5337.57
Model 2 34 73.88 0.93 0.91 0.08 [0.05, 0.10] 0.05 5321.11 5424.12 5325.90
Model 3 32 63.66 0.95 0.92 0.07 [0.05, 0.10] 0.04 5312.30 5421.95 5317.40
Model 4 29 62.00 0.94 0.91 0.08 [0.05, 0.10] 0.04 5317.91 5437.54 5323.48

Note. N = 205. df = degrees of freedom; CFA = confirmatory factor analysis; CFI = comparative fit index; TLI = Tucker–Lewis index; RMSEA = root 
mean square error of approximation; CI = confidence internal; SRMR = standardized root mean square residual; AIC = Akaike information criterion; 
BIC = Bayesian information criterion. Model 1 = a single general memory factor; Model 2 = 1—Accurate Memory and 2—Inaccurate Memory;  
Model 3 = 1—Immediate Memory, 2—Delayed Memory, and 3—Inaccurate Memory; Model 4 = 1—Attention Span, 2—Learning Efficiency, 3—
Delayed Recall, and 4—Inaccurate Memory.

Table 4.  Standardized Factor Loadings and Correlations 
Among Factors in Model 4.

Indicators 1 2 3 4

Trial 1 free recall .44  
Middle region recall .41  
Trial 4 free recall .70  
Semantic clustering .38  
Short-delay free recall .70  
Long-delay free recall .95  
Long-delay cued recall .84  
Recognition hits .64  
Total intrusions .36
Recognition false-positives .80
Factor correlations
1. Attention Span 1.00  
2. Learning Efficiency .90 1.00  
3. Delayed Recall .74 .80 1.00  
4. Inaccurate Memory −.13 −.21 −.40 1.00
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the factor loadings of these four items (i.e., Trial 1 free 
recall, Trial 4 free recall, semantic clustering, and middle 
region recall) between the two models were inspected. The 
four variables loaded slightly more strongly onto attention 
span (i.e., standardized factor loadings were .44 for Trial 1 
free recall and .41 for middle region recall) and learning 
efficiency (i.e., standardized loadings were .70 for Trial 4 
free recall and .38 for semantic clustering) in Model 4 than 
they did on Model 3 (i.e., standardized factor loadings were 
.41 for Trial 1 free recall, .69 for Trial 4 free recall, .38 for 
semantic clustering, and .38 for middle region recall), pro-
viding further support to the recommendation of Model 4.

Discussion

To investigate the factor structure of the CVLT-II SF in a 
trauma-exposed sample, we evaluated four models drawn 
from Donders’s (2008) reanalysis of the CVLT-II standard-
ization sample. We analyzed data from a sample of WTC 
responders in their mid-50s, many of whom have had sig-
nificant PTSD symptoms. Using CFA, we evaluated the fit 
of four models, adding theoretically important latent factors 
to the first model composed of a general memory factor. Our 
results showed that the four-factor model originally pro-
posed by Donders (2008), namely, Attention Span, Learning 
Efficiency, Delayed Recall, and Inaccurate Memory, was 
supported. A three-factor model also fit well and was more 
parsimonious given high correlation among two factors, but 
the four-factor model was retained given its consistency 
with the original, standard form of the CVLT and the lack of 
compelling contradictory evidence. It is important to note 
that Attention and Learning Efficiency are distinguishable 
conceptually in the long form of the CVLT-II, but that they 
are less distinguishable in the short form, which is perhaps 
not unexpected given how one relies on the other. The cur-
rent model lends support to the delineation of theoretically 
defined components of verbal learning and memory. Our 
finding of an Attention Span factor in the WTC sample 
tested with the CVLT-II SF is important because Donders 
(2008) cautioned that this factor may be somewhat unreli-
able in clinical populations (citing previous studies as well 
as the original CVLT; Mottram & Donders, 2005; Wiegner 
& Donders, 1999) and encouraged future research such as 
the study presented here. Overall, the findings from the 
WTC sample are consistent with the finding that Attention 
Span emerged as a factor of memory in other clinical popu-
lations (e.g., Lynch, 2004). Indeed, variations in attention 
have been shown to negatively affect verbal learning and 
memory in other clinical populations (e.g., Andersen, Hovik, 
Skogli, Egeland, & Øie, 2013; Henkin et al., 2005). The fac-
tors of Attention Span and Learning Efficiency are particu-
larly salient to a trauma-exposed population such as the 
WTC responders, given previous reports that these may be 
core cognitive deficits associated with trauma exposure 

(Scott et  al., 2015; Uddo, Vasterling, Brailey, & Sutker, 
1993). The two variables that make up the Learning 
Efficiency factor are semantic clustering and Trial 4 recall. 
Semantic clustering is regarded as an important executive 
aspect of learning that strongly predicts later retention 
(Gaines, Shapiro, Alt, & Benedict, 2006; Wittrock & Carter, 
1975). Four variables loaded onto the Delayed Memory fac-
tor (short delay free recall, long delay free recall, long delay 
cued recall, and recognition hits). This factor differs slightly 
from Donders (2008) Delayed Memory factor because the 
CVLT-II SF does not include a short delay cued recall factor. 
Thus, it is important to note this factor still holds despite this 
omission. Finally, an Inaccurate Memory factor emerged 
which was composed of two variables: total intrusion and 
recognition false positives. Again, this finding is in line with 
Donders’ (2008) findings.

Results of the current study may be extrapolated for use of 
the CVLT-II SF not just in the longitudinal WTC Health 
Program but also in health surveillance programs for respond-
ers and populations exposed to other toxic disasters, as well 
as general medical populations. The CVLT-II SF measures 
domains of cognitive functioning that are concerning to 
exposed populations, particularly memory complaints (Steele 
et al., 2000). A previous study of WTC first responders found 
PTSD symptoms, particularly reexperiencing symptoms, 
were related to cognitive impairment on a global cognitive 
screening measure (Clouston et al., 2016). Also within this 
study’s sample, longitudinal increases in PTSD and depres-
sive symptoms in the preceding years were observed only in 
patients with cognitive impairment. Indeed, while the rela-
tionship between PTSD symptoms and cognitive impairment 
is well-established in the literature, the impact of cognitive 
impairment on PTSD symptoms and vice versa in exposed 
samples is still unclear (Clouston et  al., 2016; Neria, 
DiGrande, & Adams, 2011). From Clouston et al.’s study, it 
is evident that trauma-exposed populations are at a height-
ened risk of cognitive impairment, and that this impairment 
may in turn exacerbate PTSD symptoms. Assessing cogni-
tive functioning should be a central component of longitudi-
nal monitoring programs. Administering full cognitive 
assessments is impractical, but general cognitive screening 
measures such as the Montreal Cognitive Assessment or 
Mini Mental Status Exam may be too insensitive to detect 
more subtle impairments that may still be exacerbating PTSD 
symptoms (e.g., Pendlebury, Cuthbertson, Welch, Mehta, & 
Rothwell, 2010). Based on our results, the CVLT-II SF is an 
appropriate measure to detect the components of cognitive 
functioning that are known to be highly affected in trauma-
exposed samples. Furthermore, it provides a more in depth 
picture of these domains which could enhance treatment 
planning and intervention efforts. Previous studies have 
already demonstrated this shorter measure is able to capture 
deficits in other clinical populations with a range of cognitive 
impairment (Berlau, Corrada, Peltz, & Kawas, 2012; Bettcher 
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et  al., 2016; Chau, 2010; Pa et  al., 2010; van Stockum, 
MacAskill, Anderson, & Dalrymple-Alford, 2008; Young 
et al., 2010).

Results should be interpreted in light of limitations. 
First, the four- and three-factor solutions had similar model 
fit indices, although the latter more closely corresponds to 
the original measure. However, the four-factor solution led 
to two factors with a high degree of association. As a result, 
their validity on the short form at least should continue to 
be interpreted with some caution. Second, the study did not 
collect information on participants’ history of attention 
deficit hyperactivity disorder, language disorders, or learn-
ing disabilities, all of which have shown associations with 
CVLT performance (e.g., Schwartz et al., 2016). To charac-
terize how CVLT-II SF performance differs among differ-
ent psychiatric disorders, future work is needed to examine 
these associations in diverse samples. Third, the sample 
was primarily male with a unique trauma history and the 
sample size was modest. However, other studies, particu-
larly with clinical populations, have achieved good results 
with similar or smaller samples sizes (e.g., DeJong & 
Donders, 2010). Fourth, the present study did not include a 
comparison sample to formally examine the measurement 
invariance of the CVLT-II SF. However, given the lack of 
measurement structure work in the short form, the present 
study serves as a good starting point to test the structure of 
this particular measure. Further work is needed to formally 
investigate the measurement invariance of the CVLT-II SF 
using different clinical samples. Fifth, three of our factors 
(Attention Span, Learning Efficiency, and Inaccurate 
Memory) are composed of two indicators due to the fewer 
variables yielded by the CVLT-II SF. This is fewer than 
recommended for latent variable identification (Kline, 
2010). Thus, the stability of factor structure revealed in the 
present study may be attenuated. Future replication and 
longitudinal assessments are needed to explicitly examine 
the stability of factor structure underlying CVLT-II SF. 
Finally, in Donders’s original paper, it was found that his 
four-factor model (our Model 4) fit “less well” with the 
older adults group aged 60+ years. It is important to 
acknowledge that our sample’s age could be influencing 
the current results, though the mean age (i.e., 54.39) does 
fall below that of Donders’s older adults group.

Overall, results of this study confirm the factor struc-
ture of the CVLT-II SF in WTC responders, and the 
results mirror the factor structure of the standard format 
CVLT-II in the standardization sample. Given reports 
that learning efficiency may be implicated in learning 
and memory deficits in individuals with PTSD (Johnsen 
& Asbjørnsen, 2008), and cognitive concerns expressed 
by populations exposed to neurotoxic substances, repli-
cability of the factor structure in the short form provides 
support for its clinical and research use in trauma-
exposed populations.
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