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Internal structure of Beck Hopelessness Scale: An analysis of method

effects using the CT-C(M-1) model

The construct validity in relation to the dimensionality or factor structure of the
Beck Hopelessness Scale (BHS) has long been debated in psychometrics. Irrelevant
variance due to item wording (method effects) can distort the factor structure, and
recent studies have examined the method factor’s role in the factor structure of the
BHS. However, the models used to control the method effects have severe
limitations, and new models are needed. One such model is the correlated trait-
correlated method minus one (CT-C(M-1)), which is a powerful approach that gives
the trait factor an unambiguous meaning and prevents the anomalous results
associated with fully symmetrical bifactor modeling. The present work compares
the fit and factor structure of the CT-C(M-1) model to bifactor models proposed in
previous literature and evaluates the convergent validity of the CT-C(M-1) model
and its discriminatory capacity by taking suicidal ideation as the criterion variable.
This study used a large and heterogeneous open mode online sample of Argentinian
people (N = 2,164). The results indicated that the CT-C(M-1) model with positive
words as referenced items achieves the most adequate factor structure. The
factorial scores derived from this model demonstrate good predictive and

discriminating capabilities.



Introduction

The Beck Hopelessness Scale (BHS) is a self-assessment questionnaire designed to measure
negative attitudes toward the future (Beck et al., 1974). The BHS has become one of the most
popular measurements of the hopelessness construct in international studies (Kliem et al., 2018).
One common practice in previous BHS research is, after recoding negatively worded items, to
combine the number of endorsed items into a sum-score (Baryshnikov et al., 2020; Brown et al,,

2000; Flores-Kanter et al.,, 2019; Grano et al., 2016; Serafini et al., 2020; Tsujii et al., 2020).

The use of the total BHS score assumes that the psychometric evidence favors a one-dimensional
model. However, the factor structure of the scale has been extensively debated, and different
internal structure solutions have been suggested for the BHS (Boduszek & Dhingra, 2016;
Kocalevent et al., 2016). The three-factor model (Beck et al., 1974) (i.e., feelings about the future,
loss of motivation, future expectations) and the one-dimensional model (Aish & Wasserman,
2001) are commonly discussed in the literature. More recently, the influence of method factors
(MFs) has been pointed out (i.e., optimism and pessimism in item wording), as discussed by
Boduszek and Dhingra (2016), Innamorati et al. (2013), Kliem et al. (2018), and Szabo et al.
(2016)). In their research, bifactor models were used to consider specific factors concerning the

negative and positive wording of items, as well as a general orthogonal factor of hopelessness.

The inconsistencies between different factor solutions and the lack of clarity of items that make
up the factors impede the clear interpretation of BHS scores. This issue is relevant to the applied
field because the common use of the raw or total BHS score in predictive studies may be based on
a non-optimal factor solution. More importantly, the use of these scores may increase the
prevalence of systematic variance that is irrelevant to the measurement of the hopelessness
construct. These aspects produce noise in the metrics obtained, which can lead to biased estimates

and a loss of predictive capability.



Several reasons may explain the significant divergence in the available evidence on the internal
structure of the BHS. Many of these have been clearly identified by Boduszek and Dhingra (2016)
and Szabo et al. (2016) and include the heterogeneity in the included samples (clinical vs. general
population) and the application of non-conforming estimation methods for the BHS binary
response format items that stand out. Beyond these possibilities, another relevant factor to

consider is the format in which the items are written or the method effect of the item wording.

Incorporation of negative items in the development of psychometric instruments

In many psychometric instruments, the incorporation of negative items is not due to the
generation of a differential factor for a given construct. On the contrary, incorporation of reagents
controls response bias, namely acquiescence bias (Savalei & Falk, 2014). However, the
incorporation of reversed or negative items in psychometric scales has been widely discussed (see

Zhang & Savalei, 2015).

In BHS factor studies reporting more than one factor, the resulting factor structure mainly
separated the positively worded items from the negatively worded ones. Positively worded items
tended to load on one factor, while negatively worded items tended toward multiple factors. Thus,
it is possible to hypothesize that the generation of multi-factor structures in the BHS is a
methodological artifact that results from the incorporation of negative items and does not reflect
a substantive factor. Identifying the wording of items as dependent factors reflects the tendency
of participants to respond in distinct ways to positively and negatively worded items, regardless
of the intended content. This tendency yields a systematic variance that is irrelevant to the context
of the study (DiStefano & Motl, 2006) and causes biases in the covariance structure of the data

(Tomas & Oliver, 1999; Zhang & Savalei, 2015).

Understanding this response bias may help reconcile the mixed reported pattern of the internal
structure of the BHS and allow for more conclusive results among applied researchers. The

method effect was recently considered in studies of the BHS factor structure (Boduszek & Dhingra,



2016; Innamorati et al., 2013; Kliem et al,, 2018; Szabo et al., 2016). In these studies, bifactor
models were used to examine the specific factors involved in negative and positive item wordings
and a general orthogonal factor of hopelessness. The findings of such studies show an adequate
fit for these measurement models. However, these CT-calculometry (CT-CM)-based approaches
(i.e., fully symmetrical bifactor modeling) have serious limitations, and their use for method effect

control is questionable.

Geiser et al. (2008) have identified two major disadvantages of the CT-CM model: i) it is prone to
identification problems, and ii) it often produces solutions with out-of-range parameter estimates.
Moreover, the interpretation of the trait and method factors in the CT-CM model can be ambiguous
(Heinrich et al.,, 2018). The correlated trait-correlated method minus one (CT-C (M-1); Eid, 2000)

is a recently proposed approach aimed at overcoming these limitations.

The CT-C (M-1) is an approach that has yet to be considered in the study of the BHS’s internal
structure. The CT-C(M-1) model is a particular variant of the CT-CM, but the number of MFs is one
fewer than the number of methods included. The M-1 measure model is a powerful approach that
gives the trait factor an unambiguous meaning and prevents the anomalous results associated
with fully symmetrical bifactor modeling (Eid, 2020; Heinrich et al., 2018). The advantage of this
model over the traditional CT-CM models is that its trait, method, and error components are
uncorrelated. This feature allows for the decomposing of variances and covariances of the
nonreference measures into variance components, due to the influences of the trait, method, and
measurement errors. Thus, M-1 models allow the separation of substantive content from the
mechanism or method used to gain the responses (e.g., item wordings; Geiser et al., 2008). In this
confirmatory factor analysis (CFA) approach, the first-order CFA model is taken as a starting
point. One of the first-order factors is selected as a reference domain that ultimately defines the
trait factor (i.e., it reflects the trait assessed by the reference domain and therefore has an
unambiguous meaning). The MFs reflect the parts of a domain that the reference domain cannot

predict (i.e., residual factors). In the case of the BHS, the items would be determined by a trait



factor of pessimism-hopelessness and one MF (i.e., negative or reversed items: the “optimism” or
positively worded items in the BHS). Thus, in this case, the M-1 model eliminates one of the
suggested BHS MFs (see Figure 1). Negatively worded items (i.e., positive or direct items) are
selected as the reference method or trait factor so that the model contains a nonreference

(method) factor for the positively worded items.

Given the advantages of applying the M-1 model, we hypothesize that this model will produce

better fit indexes than those observed for previous measurement models tested on the BHS (H1).

[Figure 1]

Need for criterion-related validity

The CT-C(M-1) model must present evidence of criterion validity. For this purpose, a semi-partial
correlation approach by means of structural equation modelling (SEM) is suggested (Geiser et al.,
2008). SEM can be considered a combination of factor analysis models (i.e., measurement models)
and regression models (i.e., structural models) (Yuan & Bentler, 2007); the latter can be used to
statistically control for variables (i.e., partialling out). In other words, it allows for decomposing
the variances and covariances of the measures into variance components due to trait, method, and
measurement error influences. As indicated by Geiser et al. (2008), the lack of criterion validity is
indicated by a large amount of method-specific variance after statistically controlling for the trait
factor. In the present research, we hypothesized that the trait factor that represents pessimism
for its positive items strongly explains suicide ideation (SI) (H2). By contrast, the MFs would only

have a small or statistically insignificant effect beyond the effect of the trait factor (H3).

We also proposed validating the M-1 model by applying the receiver operating characteristic
(ROC) curve procedures with high SI and non-SI groups. This was particularly useful in clarifying
the discriminatory capacity of the factor scores obtained. Moreover, it allowed us to appreciate

the relative advantage of using the factor score of the M-1 model over the raw total BHS score (i.e.,



BHS sum-score) in terms of discriminatory capacity. In the ROC analysis, the area under the curve
(AUC) measures the performance of a classifier; a higher AUC value indicates a better
classification. The AUC is particularly useful when diagnostic tests are being compared
(Habibzadeh et al., 2016). We compared the discriminating ability of the M-1 factor score and BHS
sum-score. Recent studies have verified that the AUC obtained by using the BHS sum-score for
discrimination against SI groups varies within the range of .735 to .798 (Baryshnikov et al., 2020;
Grano et al., 2016). We hypothesized that the discriminatory capacity of the M-1 factor score
would be higher than observed in the previous literature, resulting in a statistically significant
difference in the AUC values (H4). Given the common application of the BHS sum-score, obtaining

evidence to confirm H4 allowed us to determine the practical significance of our findings.

Objectives

The main objective of this research was to verify the internal structure of the BHS in a large
heterogeneous sample (in terms of gender, age, and clinical status). Unlike previous research, we
applied a CT-C(M-1) model as a central objective. We also verified the convergent validity and the

relative advantage of using the scores derived from the M-1 model in the prediction of SI.

Materials and methods

Participants

Participants were 2,164 Argentinians obtained through an open mode online sample method (The
International Test Commission, 2006). This data collection methodology has proven to be
equivalent to traditional forms of collection (i.e., face to face; Weigold et al., 2013), producing
equal means, internal consistencies, intercorrelations, response rates, and comfort level when
completing questionnaires. For this observational, cross-sectional study, data were collected

using an online survey format to gather information through the Google Forms platform and were



delivered by Facebook social media. The data were collected in November and December 2018.

The socio-demographics of the participants are shown in Table 1.

[Table 1]

All participants were adequately informed of the research objectives, the anonymity of their
responses, and their voluntary participation. Likewise, it was clarified that participation would
not cause any harm and that they could leave the study whenever they wished. International
ethical guidelines for studies with human beings were considered (American Psychological
Association, 2017). In this study, no specific incentive was used for participation in the study. In
the case of minors under 18 years of age, prior parental consent was additionally requested. The
ethics council of the Centre for Bioethics of the Catholic University of Cordoba previously

approved the research protocol following APA ethical guidelines.

Measures

Beck Hopelessness Scale (BHS)

For this study, the adapted BHS version for the Argentinian population was used (Mikulic et al,,
2009). This scale comprises 20 items with a dichotomous reply format (i.e., true or false) and is
used to evaluate the respondent’s negative expectations for the future. The instrument shows an
adequate level of internal consistency (a =.78). In the present sample, an adequate Cronbach’s

alpha coefficient for the dimension was observed (a =.88).

Inventory of Suicide Orientation-30 (1SO-30)

The version of the Inventory of Suicide Orientation-30 (ISO-30) validated by Fernandez-Liporace
and Casullo (2006) in Argentina was used for this study. The instrument measures the
respondent’s level of agreement with certain statements using a four-point Likert scale (with

responses ranging from 1, “I strongly disagree” to 4, “I strongly agree”). From the inventory, only
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the questions that were related to the dimension of SI were included (e.g., “In order to stop things
from getting worse, I believe suicide is the solution”). Within the ISO-30 scale, the suicidal ideation
factor is the one that has shown the highest consistency and evidence of measurement validity in
the literature on the internal structure of the scale (Vecco et al.,, 2021). In the present sample, an

adequate Cronbach’s alpha coefficient for the dimension was observed (o= .93).

Statistical analyses

First, CFA was applied. We tested the four most commonly discussed models in the BHS literature
(see Boduszek & Dhingra, 2016): (1) the original three-factor model by Beck et al. (1974; Model
1), comprising “feelings about the future” (items: 1, 5, 6, 13, 15, 19), “loss of motivation” (items: 2,
3,9, 11, 12, 16, 17, 20), and “future expectations” (items: 4, 7, 8, 10, 14, 18); (2) the one-
dimensional model (all items loading on one overall-general factor; Model 2); (3) the bifactor
model as suggested by Szab6 et al. (2016; Model 3), with one general factor (all items) and two
MFs (pessimistically worded items: 2, 4, 7,9, 11, 12, 14, 16, 17, 18, 20; and optimistically worded
items: 1, 3, 5, 6, 8, 10, 13, 15, 19); and (4) the multitrait-multimethod model suggested by
Boduszek and Dhingra (2016; Model 4), with three correlated trait factors (as suggested by Beck
etal, 1974) and two correlated MFs. Finally, we added (5) the M-1 model proposed in the present

research (Model 5).

Given the categorical nature of the observable variables in the BHS, the models were analyzed
using the weighted least square mean and variance (WLSMV) estimator (Flora & Curran, 2004;
Rhemtulla et al., 2012). The overall fit of the models was evaluated using the root mean square
error of approximation (RMSEA), the comparative fit index (CFI), and the Tucker-Lewis index
(TLI). RMSEA values below .08 and .05 are considered indicative of reasonable and proper fit,
respectively. CFI and TLI values above .90 and .95 reflect an acceptable and good adjustment,
respectively (Hu & Bentler, 1999; Marsh et al., 2004). To compare the two given nested models, a

T3 second-order correction for the chi-square difference testing method was used (Asparouhov



& Muthén, 2006). This method is appropriate when the WLSMV estimator is used. In addition, the
quality of model fit was assessed based on the adequacy and plausibility of the estimated

coefficients (Geiser et al., 2008; Heinrich et al., 2018).

The structural model proposed for the prediction of the SI was estimated using the same approach
in the measurement model analysis (i.e., CFA). The criterion validity of the reference trait factor
is supported if the variance explained by the MFs is smaller than the variance accounted for by
the trait factor (Geiser et al., 2008). This was assessed from the standardized regression weights,
the estimated correlation coefficients, and the statistical significance obtained for these

parameters. Mplus (version 8) was used for CFA and SEM statistical analyses.

Finally, the ROC curves were analyzed, for which the AUC and their respective confidence intervals
were calculated (Gonen, 2007). A ROC curve diagram indicates the performance of a binary
classification method in terms of its sensitivity (i.e., correctly classified positive observations) and
specificity (i.e., correctly classified negative observations). The ROC plot also displays the
performance of a binary classification method with discrete ordinal output (Robin et al.,, 2011). In
this research, the ranges of values obtained from the factor scores of the M-1 model were used as
a starting point, verifying the performance of a SI group classification. Furthermore, the ROC curve
and AUC analysis were based on an extreme case-control design. This type of design is applied to
compare groups that lie at both extremes of a specific variable range. (Granat et al., 2017; Zhu et
al, 2013). In the present research, the high-SI and no-SI groups were identified based on the
scores obtained from the ISO-30 SI subscale (possible range values = 4-16). A total score of 4 (i.e.,
the participant marked “strongly disagree” on all items) was considered to indicate an absence of
SI, while a score of 16 (i.e., the participant marked “strongly agree” on all items) indicated a high
SI. Individuals scoring in the middle range were not included in the analyses (see Table 1). In the
ROC analysis, the AUC measures the performance of a classifier, and a higher AUC value means a

better classification. The AUC can be considered an index of the discriminating ability of a test,
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and an AUC of 0.5 is equivalent to tossing a coin (i.e., an uninformative test). Statistical analysis

was performed using the pROC package (Robin et al., 2011) in R (R Core Team, 2016).

Results

Internal structure of BHS: Comparison of measurement models

As shown in Table 2, Models 3 and 4 fit better than Model 5, and Model 5 fits better than Models

1 and 2.

[Table 2]

While Models 3 and 4 fit better than Model 5, they evidenced anomalous results (i.e., negative
variances of specific factors and non-significant and/or incoherent negative loadings in the
specific factors; Eid, 2020; Flores-Kanter et al., 2018). In other words, Models 3 and 4 are
suboptimal (Heinrich et al., 2018). Based on these results, it can be concluded that the best fit is

achieved by Model 5.

Table 3 summarizes the standardized factor loadings corresponding to the M-1 model with
positive words as referenced items (Model 5). Except for item 13, all items load strongly in the

trait factor (>.50) and in the expected direction (all p <.001).

[Table 3]

Criterion-related validity

Testing the structural model

In support of hypothesis (H1), the trait factor presents a larger (f = .754, p <.001) and more
significant effect than the low-magnitude effect observed in the case of the MF (8=.201, p =.008).

However, the MF has a statistically significant effect on SI. Although the effect is low, this result

11



may suggest the presence of a certain trait and not just a residual method effect (Geiser et al,,
2008). Based on the previous CFA findings, we hypothesized that this effect could be mediated
mainly by item 13. The analyses—excluding item 13—were repeated to corroborate this. The
results indicated that the trait factor has a strong effect on SI (8 =.753, p <.001), while the method
effect decreases in magnitude, not reaching statistical significance (f =.152, p =.052; see Figure

2).

[Figure 2]

Since relating external variables directly (i.e., direct effects) to general factors and specific factors
can lead to biased parameter estimates (Koch et al,, 2017), we repeated the analysis with the same
SEM model, but we estimated the correlation between the trait factor and MFs with SI (see Gomez
& Watson, 2017). In this case, the correlation between the trait factor and the SI remained high,
while the correlation between the MF and SI had a marginal statistical significance and showed a
very small or null effect. This occurred when item 13 was included (SI with MF r =.088, p =.009;
SI with trait factor r =.753, p <.001) and when it was excluded (SI with MF r =.068, p =.047; SI

with trait factor r =.753, p <.001).

ROC curve procedure

For comparison testing, we used the comparison based on the AUC and the bootstrap percentile
method for paired or correlated ROC curves (Robin et al., 2011). The ranges of values obtained
from the factor scores derived from the M-1 model and the BHS sum-score were used as a starting
point, verifying the performance of an SI group classification. For comparative purposes, we
included the total BHS sum-score due to the widespread use of this procedure in applied research.
Figure 3 shows the ROC curve obtained for the trait factor score (solid line) and the BHS sum-
score (dashed line). The results showed that the discrimination capacity of the factorial score
obtained from the CT-C(M-1) model (AUC = .928) was significantly higher (p < .001) than that
observed for the BHS sum-score (AUC =.794).

12



[Figure 3]

Discussion

The study’s main objective was to apply a CT-C(M-1) model to analyze the internal structure of
the BHS. We proposed to verify the convergent validity and relative advantage of using the factor
scores derived from the M-1 model in the prediction of SI. We first hypothesized that this model
would obtain better adjustment rates than those observed for previous models (H1).
Furthermore, we hypothesized that the trait factor representing hopelessness for its positive
items strongly explains SI (H2). By contrast, we proposed that the MF will only have a small or
statistically insignificant effect beyond the effect of the trait factor (H3). Finally, we hypothesized
that the discriminatory capacity of the M-1 factor score would be higher than that observed in the
previous literature, obtaining a statistically significant difference in the AUC values of the M-1

factor score compared to the BHS sum-score (H4).

Our analysis showed evidence in support of H1. The better fit obtained by the M-1 model is
consistent with the initial theoretical approach on which Beck et al. (1974) based the elaboration
of the scale. They pointed out that “a person’s hopelessness can be objectified by defining it in
terms of a system of negative expectancies concerning himself and his future life” (p. 861). In this
sense, we consider that the controversies evidenced so far regarding the factor structure or
construct validity of the BHS are mainly due to methodological artifacts. In this case, the trait
factor could be termed pessimism measured by negatively worded items (i.e., positive items; see

Geiser et al., 2008).

In the present study, it was verified that item 13 is the only MF indicator that could account for a
higher-than-expected explained variance. In much of the earlier research, this item showed
problematic performance (Kliem et al., 2018). A more detailed analysis of its content shows that
it is the only item that refers to the respondent’s current situation and the possibility of positive

change in the future. It can be hypothesized that item 13 refers to a cognitive-emotional regulation
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strategy of an adaptive nature, possibly associated with the refocusing or positive
reinterpretation of adverse events (Flores-Kanter & Medrano, 2020). In favor of this possibility,
the structural model showed that the MF’s effect does not achieve statistical significance when
item 13 is subtracted. In this sense, the content validity of item 13 in the context of the BHS is
debatable, and it is suggested that in future applications of the scale the results should be verified

by considering the inclusion/exclusion of this item.

With respect to H2 and H3, when we applied the structural model based on the M-1 measurement,
the presence of a strong effect of the trait factor on the SI was seen, compared to the MF’s low and
statistically insignificant impact on SI (Figure 2). This result was confirmed by verifying the
correlations between the trait factor and MF with the SI. Therefore, this suggests that a trait factor
(i.e., pessimism measured by negatively worded items) exerted the greatest amount of variance
on a criterion variable of interest, and no substantial variance that can be explained beyond this

trait factor was evident (Geiser et al.,, 2008).

We also obtained evidence in support of H4. The results of the present work show that the
discrimination capacity of people with high SI and no SI obtained from the BHS sum-score is
similar to that obtained in previous studies (see Baryshnikov et al., 2020 and Grano et al., 2016),
while the discrimination capacity of the factorial score of the trait factor obtained from the CT-
C(M-1) model is significantly higher. These are very important results since the BHS sum-score is
the major statistic interpreted in everyday practice (Kliem et al., 2018). Based on these results,
we support can conclude in favor of using the factorial score derived from the CT-C(M-1), as
opposed to the widespread practice of calculating the BHS sum-score for

discriminatory/predictive purposes.

At this point, it is essential to make some observations regarding the use of bifactor models in
psychology and related sciences. Bifactor models are increasingly used for analyses in different
research areas in psychology and related sciences as one way to control the method effect (Bonify

et al, 2016). In these scenarios, the objective of the analysis is to verify the reliable total score
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after controlling for some MFs, such as reversed or negative items (Eid et al., 2016). There is
strong evidence of the method effect in studies that use other scales, one example being the
Rosenberg Self-Esteem Scale. Likewise, in other scales similar to the BHS (see Maydeu-Olivares &
Coffman, 2006), the same problem has been observed due to the incorporation of reversed or
negative items that show optimism or a positive vision of the future. It is possible to verify the
presence of the method effect, and correct modeling has enabled an improvement in the use of the
scale and its factor scores (Salerno et al., 2017). In line with these arguments, the results obtained
in the present research evidenced the need for and importance of considering factor scores

derived from well-fitting CFA models.

In this field, it can be difficult for researchers to choose among several methods to model this type
of method-related effect. This issue may explain the frequent misuse of bifactor models (see
Bonifay et al,, 2016). Therefore, it is important to highlight some evidence-based suggestions to
guide good practice (Flores-Kanter et al.,, 2018). In the case of modeling the method effect on
scales similar to the self-esteem or hopelessness-pessimism scales, the CT-C(M-1) models have
proven to be advantageous over other modeling possibilities (e.g., random intercepts, symmetries
CT-CM; see Geiser et al., 2008; Burns et al., 2020). In this research, the CT-CM and MTMM models
showed poor specification errors that prevented their identification or the estimation of the
corresponding parameters, presenting an inadequate fit. Finally, it is important to emphasize
specific points related to the correct reading of the results obtained in this type of approach. In
the case of the M-1 model, the key aspect is the differentiation between (a) a spurious method
effect or (b) the presence of a differential feature (Marsh et al.,, 2010). The present results

regarding the BHS allow us to conclude in support of (a).

This study has some limitations that should be noted. First, participants were asked to self-report;
thus, the findings should be replicated using other measures (Bonifay et al., 2016; Clark & Watson,
2019). For example, regarding criterion-related validity, other behavioral measures (e.g., suicide

attempts) could be incorporated. Second, this study utilized a cross-sectional observational
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design; however, the implementation of longitudinal and repetitive measures (e.g., ecological
momentary assessment; see Kim et al.,, 2019) would enable future researchers to make more
precise inferences regarding the state-trait hopelessness construct as well as mutual relationships
with relevant external variables. Finally, future research should extend these findings to other

populations (e.g., clinical samples; Boduszek & Dhingra, 2016).

Conclusions

This study provides evidence in support of the CT-C(M-1) model for modeling the BHS internal
structure, and the trait factor could, in this case, be termed pessimism measured by negatively
worded items. The resulting trait factor score showed convergent validity by presenting a
substantial effect on SI indicators. Further, the trait factor score evidenced better and optimal
discrimination between people with high SI and no SI. In concordance with Wetzel and Roberts
(2020) and Flores-Kanter (2017), we hope that the applied field does not undervalue good
measurement and evidence-based research practices or ignore the measurement research that

has been done.
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Table 1. Demographic characteristics of sample

N %
Gender
Female 1,560 72.1
Male 604 27.9
Age group
Young (<19) 426 19.7
Adults (20-59) 1,553 71.8
Older (260) 185 8.5
Argentina region
Northwest 269 12.42
Pampean 1,622 74.88
Cuyo 136 6.28
Patagonia 137 6.33
Actual treatment
No 1,851 85.5
Yes 313 14.5
Presence of SI
High 82 3.8
Low-Moderate 1,153 39.1
No SI 1,235 57.1

Note. Actual treatment = psychiatric or psychological. The presence of suicide ideation (SI) was
identified based on the recategorization of scores obtained from the Inventory of Suicide
Orientation-30 (ISO-30; range value = 4-16). No SI = a total score of 4 (i.e., the participant marked
“strongly disagree” on all the items); High = a score of 16 (i.e., the participant marked “strongly
agree” on all the items); Low-Moderate = correspond to values between High and No SI.
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Table 2. Fit indices of the models proposed for BHS

Model Fit x° df CFI TLI RMSEA SRMR Anomalous Results
Model 1 764.60 167 .983 981 .041 .050 NO
Model 2 913.72 170 979 977 .045 .053 NO
Model 3 576.50 150 .988 985 .036 .044 YES
Model 4 431.14 160 992 990 .030 .034 YES
Model 5 711.53 161 .985 .982 .040 .047 NO
Difference Testing X2 df p

Model 1 vs 5 51.13 6 <.001

Model 2 vs 5 169.66 9 <.001

Model 3vs 5 117.17 11 <.001

Model 4 vs 5 227.13 15 <.001

Note. BHS, Beck Hopelessness Scale. Model 1 = the original three-factor model by Beck et al.

(1974); Model 2 = the one-dimensional model; Model 3 = the bifactor model, as suggested by

Szabé et al. (2016); Model 4 = the multitrait-multimethod model suggested by Boduszek and

Dhingra (2015); Model 5 = the correlated trait-correlated method minus one (CT-C(M-1)) model.
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Table 3. Standardized factor loadings for CT-C(M-1) model

Estimate SE Estimate/SE p
Trait Factor

BHS1 -.795 017 46.802 <.001
BHS2 .885 .015 -58.702 <.001
BHS3 -.679 .024 27.790 <.001
BHS4 .545 .026 -21.351 <.001
BHS5 -554 .025 22.502 <.001
BHS6 -.637 .034 18.992 <.001
BHS7 .888 012 -76.749 <.001
BHS8 -.697 .02 35.680 <.001
BHS9 .882 .013 -67.318 <.001
BHS10 -.646 .023 27910 <.001
BHS11 .899 013 -71.722 <.001
BHS12 .78 017 -46.966 <.001
BHS13 -.055 .043 1.263 206

BHS14 .745 017 -43.273 <.001
BHS15 -.798 016 49.960 <.001
BHS16 .861 .015 -58.880 <.001
BHS17 .89 .013 -70.791 <.001
BHS18 725 017 -42.436 <.001
BHS19 -719 .02 35.290 <.001
BHS20 92 011 -82.167 <.001

Method Factor

BHS1 .38 .035 10.714 <.001
BHS3 A5 .042 3.544 <.001
BHS5 141 .044 3.216 <.01

BHS6 .36 .052 6.914 <.001
BHS8 -012 .042 -.295 .768
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BHS10
BHS13
BHS15

BHS19

144
.353
486

218

041
.057
.038

.038

3.501
6.184
12.668

5.716

.001

.001

.001

.001

Note. CT-C(M-1), correlated trait-correlated method minus one.
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Figure 1. Examples of CT-C(M-1), bifactor, and MTMM models
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Trait Factor Trait Factor
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Figure 1. Pi = positive items (negatively worded items in the Beck Hopelessness Scale (BHS)), Ni
= negative items (positively worded items in the BHS). A: The correlated traits-correlated
methods minus one model. B is a fully symmetrical bifactor model (Szabé, et al.,, 2016) and Cis a
multitrait-multimethod model (Boduszek & Dhingra, 2015).

Note. CT-C(M-1), correlated trait-correlated method minus one; MTMM, multitrait-multimethod

model.
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Figure 2. Structural model: Trait factor and method factor effects on suicide ideation
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Figure 2. Standardized factor loadings. Dashed lines = statistically insignificant factor loading or
regression coefficient (p >.05). Solid lines = statistically significant factor loading or regression
coefficient (p <.001).
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Figure 3. ROC curve
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Figure 3. ROC curve obtained for the M-1 trait score (solid line) and BHS sum-score (dashed
line).
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