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Abstract
Anger manifestations, depression and anxiety are strongly related to individual´s discomfort and well-being. 
The aim of the present study is to investigate the fit of a bifactor model applied on emotional disposition meas-
ures emphasizing the specification of a general factor through the identification of specific responses or in-
dicators that can account for the communality between depression, anxiety and anger. The results obtained 
show two large groups of indicators that would be common in these affective disposition types: affective and 
cognitive responses. On the one hand, affective responses include agitation, irritability, and tension or nerv-
ousness. On the other hand, cognitive symptoms are linked to the presence of repetitive worrying and uncon-
trollable thoughts. In this way, it is possible to identify a general stress response in this group of indicators.
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INTRODUCTION

Anger manifestations, depression and anxiety 
are strongly related to individual´s discomfort 
and well-being. Moreover, these affective dis-
positions are associated to an increased risk of 
developing somatic illnesses and negative out-
comes in general heath [1]. Although these var-
iables are relevant, research on anxiety, depres-
sion and anger are still predominantly based on 
and individual approach which does not take 
in consideration their combined assessment and 
the analysis of their commonality [2].

In contrast to this tendency, current approach-
es in psychopathology contemplate the observed 
co-occurrence of symptoms in different mental 
disorders [3]. Based on this comorbidity between 
the symptomatology of different psychopathol-
ogies, dimensional models have been proposed 
in contrast to the more traditional categorical 
models. Many of these models are represented 
by factor structures called bi-factor, which con-
template that symptoms are explained both by 
a general factor of distress (GF, which considers 
the commonality of the symptomatology) and 
by specific psychopathological sub-domains (SF, 
accounts the specific components of disorders 
beyond the general factor) [4].

From the context of general psychopatholo-
gy, it was verified the existence of a general fac-
tor (GF) of psychological distress that also ex-
plained the specific symptomatology of depres-
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sion, hostility / aggression, and tension / nerv-
ousness [3]. Other studies have emphasized the 
relationship between these emotional disposi-
tions and cardiovascular diseases [1, 2, 5]. In the 
last-mentioned studies, the existence of a gener-
al dispositional trait of negative affect, that con-
templates the superposition between depression, 
anger and anxiety, is postulated.

Besides the evidence obtained regarding the 
application of bifactor models for the joint study 
of these affective trends, these are not exempt 
from criticism. Some of these are associated with 
the general use of bifactor models, and others are 
more specifically associated with their applica-
tion in the study of psychopathology [6]. Two 
criticisms can be identified related to the biased 
use of bifactor models [7]: a) the isolated inter-
pretation of classical fit indexes, and b) the ab-
sence of solid theoretical foundations. In rela-
tion to the latter, current criticisms emphasize 
the lack of specification of the meaning of the 
GF [8]. So far, this last aspect has not been stud-
ied by previous investigations. For this reason, 
the aim of the present study is to investigate the 
fit of a bifactor model applied on affective dispo-
sition measures emphasizing the specification of 
GF through the identification of specific respons-
es or indicators that can account for the commu-
nality between depression, anxiety and anger.

The possibility of recognizing those specific af-
fective dispositional responses or indicators that 
are better explained by the GF, has relevance in 
two main points: 1) it will make it possible to 
have a clearer notion of those responses or indi-
cators linked to these affective dispositions that 
would be common to all of them; and 2) it will 
thus lead to the formulation of clearer hypothe-
ses about the common ground mechanism, the 
role and effect of these variables on psychopa-
thology and general health.

MATERIALS	AND	METHODS

Participants

One thousand and thirty-four participants from 
Dominican Republic took part in the study. They 
were selected by an accidental non-probabilistic 
sampling procedure. The ages of the participants 
were between 18 and 80 years old (Mean = 30.85, 

Standard Deviation = 15.39). Regarding gender, 
45.9% (n = 374) were male and 54.1% (n = 441) 
female. It should be noted that this research has 
been approved by the National Bioethics Com-
mittee (CONABIOS) which is part of the Public 
Health Ministry of Santo Domingo, Dominican 
Republic (protocol number 028-2014).

Measures

To measure the symptoms of anxiety, depres-
sion and anger, instruments were chosen that 
met three requirements: 1) they had to be instru-
ments widely used internationally, 2) they had 
to contemplate cognitive, affective and behav-
ioral symptoms, and 3) they had to have psy-
chometric validation studies for the population 
of the Dominican Republic. Accordingly, the in-
struments selected were:

State-Trait Anger Expression Inventory, STAXI-2. 
Recent studies carried out in the Dominican Re-
public validated the original factorial structure 
(CFI values, and TLI greater than .95). Internal 
consistency indexes were adequate (Cronbach’s 
alpha values   between .78 and .86). In this investi-
gation, the Anger-Temperament Trait Scale was 
implemented [9].

State-Trait Anxiety Inventory, STAI. Newly de-
veloped studies in the Dominican Republic 
showed a factorial structure according to the 
original model, and optimal internal consisten-
cy indexes for State Anxiety (α = .86 for Present 
Anxiety; α = .88 for Well-Being) and acceptable 
for Trait Anxiety (α = .83 for Present Anxiety and 
an α = .77 for Well-Being) were obtained. In this 
case, the Trait Anxiety Scale was used [10].

Beck Depression Inventory II (BDI-II). In a recent 
investigation carried out in the Dominican Re-
public in which psychometric properties of the 
BDI-II were explored an α = .78 was obtained for 
the Cognitive dimension; α = .77 for the Somatic 
dimension; and α = .70 for the Affective dimen-
sion. For its part, the total scale was the only one 
that presented values   higher than .80 [11].

Data Analysis

To analyze and test the presence of a general fac-
tor of orthogonal dispositional affective factor to 



 Anxiety, Depression and Anger: Application of a Bifactor Model to Identify Common Symptoms  9

Archives of Psychiatry and Psychotherapy, 2021; 4: 7–12

a series of sub-factors (i.e. Depression, Anxiety 
and Anger), a Bi-factor Model was applied using 
Confirmatory Factor Analysis (CFA). This type 
of models (g-factor models) is adequate to un-
derstand those psychological processes that in-
volve general and specific effects [12].

To carry out this CFA, the statistical software 
Mplus version 6.12 was used. The estimation 
method ‘robust weighted square minimums’ 
(WLSMV) was implemented, considering it the 
most appropriate when it comes to categori-
cal data or when the multivariate normality as-
sumptions are not met. As suggested by the lit-
erature, multiple adjustment indicators and the 
corresponded cut-off criteria were used [13]. 
When checking the fit of a bifactor model, it is 
relevant to consider indexes other than the tradi-
tional fit indexes, mainly considering the omega 
(ω), the H index, the percentage of common var-
iance explained (ECV), and the ECV at the level 
of each item (ECV-I) [14].

RESULTS

When applying the analysis, specification er-
rors were observed in theoretically unexpect-
ed negative charges in the Trait Anxiety specif-
ic factor (SF). The detailed observation of the es-
timated parameters made it possible to detect 
a very high correlation between the Anxiety and 
Depression SF´s (r between – .761 y .824), that 
was expected considering the lack of specific-
ity of the STAI-T and the overlap of the items 
with Major Depressive Disorder measures [15]. 
When the items are grouped under the same SF, 
the specification errors disappear, which is why 
further analyses are carried out on the basis of 
this modified bifactor model [6].

Results obtained (see Table 1) show that the fit 
indexes are acceptable, leading to the conclusion 
that the model fit is adequate.

Table	1. Fit Indexes for the Bifactor Model

Model χ² df CFI TLI RMSEA WRMR
Bifactor 3213.83 943 .928 .921 .048 1.60

Furthermore, there are no poorly specified in-
dicator values in the bifactor model [6]. Table 
2 synthesizes the calculated complementary in-
dexes.

Table	2. Complementary Bifactor Indices

Factors ECV Omega H Index
General Factor .541 .961 .936
Depress/Anxiety Factor .406 .957 .892
Anger Factor .698 .919 .826

The complementary indexes show that the 
GF is well defined by its indicators and moreo-
ver, its consideration as a general orthogonal la-
tent variable is replicable (index H = .936). This 
GF explains 54.1% of the variance in the items 
(ECV = .541), and an optimal reliability index was 
obtained (ω = .961). The two remained SF obtain 

an optimal value of H index too (H Depress/Anx-
iety Factor = .892; H Anger Factor = .826), and 
an adequate Omega index (ω Depress/Anxiety 
Factor = .957; ω Anger Factor = .919). Summariz-
ing, the indexes described above support the ex-
istence of a reliable orthogonal GF which ena-
bles to explain a large amount of the item´s vari-
ance. Regarding the SF, just the Anger SF can ex-
plain well the variance of its items. These occur 
because de GF does not have a significant impli-
cation in the Anger specific items.

Finally, in table 3 the IECV obtained is present-
ed for the items that were best explained by the 
GF. The results obtained allow observing that 
some of the items that make up depressive and 
anxiety traits are better explained by this GF. 
On the other hand, this is not the case for tem-
perament anger indicators.

Table	3. ECV-I values for each item by SFs.

ECV-I
Ítems  Dp Ax
Depress
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BDI11 Agitation .797
BDI17 Irritability .826

Anxiety
STAI25 I miss opportunities by not deciding soon .928
STAI27 I’m a calm, collected person .973
STAI28 I see the difficulties piling up and I can’t cope .856
STAI29 I worry too much about unimportant things .990
STAI31 I tend to take things too seriously .911
STAI37 I am haunted and disturbed by unimportant thoughts .969
STAI38 I’m so affected by the disappointments, I can’t forget them .995
STAI40 When I think about current concerns, I get tense and agitated .965

DISCUSSION

The objective of this study was to present evi-
dence of common indicators in affective disposi-
tion measures of Depression, Anxiety and Anger 
Traits. For this purpose, a bifactor model was 
applied, and the results obtained show two large 
groups of indicators that would be common in 
these affective disposition types: affective and 
cognitive responses. On the one hand, affective 
responses include agitation, irritability, and ten-
sion or nervousness. On the other hand, cogni-
tive symptoms are linked to the presence of re-
petitive worrying and uncontrollable thoughts. 
In this way, it is possible to identify a general 
stress response in this group of indicators [16]. 
Indeed, the GF is defined by some indicators 
that have been identified in the general percep-
tion of stress, mainly regarding the perceived 
lack of balance between demands and resourc-
es (e.g., item 28 of the STAI, “I see that difficul-
ties pile up and I can’t handle them). Then there 
are symptoms that would account for more af-
fective and cognitive stress responses.

Depression and anxiety are often conditions 
with high comorbidity, suggesting a latent com-
mon factor between the two [17]. Our results are 
in line with this evidence, given that the gener-
al factor explains to a greater extent indicator 
associated with anxiety and depression (i.e. be-
yond the explanation of their specific factors). 
Although anger has been proposed as a key pre-
dominant factor to explain psychopathology by 
being associated with a general trait of negative 
affectivity [18], the modeling of this relationship 

would not be explained so much by the presence 
of the same latent factor that explains the rela-
tionship between depression and anxiety, but 
rather by the interrelationship or reciprocal re-
lationships that depression and anxiety may pre-
sent with respect to anger over time. Some data 
from previous longitudinal research support the 
latter possibility, accounting for the fact that lev-
els of anger/hostility may have reciprocal long-
term effects on anxiety and depression [19].

Despite the fact that the objective of this study 
was to identify the indicators most related to 
the GF, an important limitation is that we did 
not perform external validation analyses. For 
example, future research could verify whether 
the predictive weight of this GF on relevant psy-
chological and health-related variables. Anoth-
er unverified aspect is the fit index of this mod-
el in clinical populations. It is worth researching 
whether there would be invariance in the fit, in 
the factorial weights, and in the main indicators 
of the GF between the general population and 
the clinical population.

Another aspect to consider as a possible lim-
itation of the present study refers to the instru-
ments used. For example, the BDI-II it neglects 
certain relevant factors associated with depres-
sion. This is not a problem unique to the BDI-II 
since the phq-9 has similar limitations. In this 
regard, it has been suggested to use combined 
scales, for example, combining items from the 
BDI-II plus the phq-9 to cover well the diagnos-
tic criteria for major depression. Another impor-
tant limitation in the case of the STAI-R concerns 
content validity, given that 65 % of the STAI-R 



 Anxiety, Depression and Anger: Application of a Bifactor Model to Identify Common Symptoms  11

Archives of Psychiatry and Psychotherapy, 2021; 4: 7–12

items also measure symptoms of the major de-
pressive episode. Even so, in the present work 
only the items associated with anxiety and not 
those linked to well-being-depression have been 
considered for the analysis. It would be desira-
ble in future research to replicate the analyses 
with other instruments to evaluate the stabili-
ty of the results.

In short, this research identifies for the first 
time those common responses or indicators in 
traits related to affective disposition. These re-
sults enable the development of longitudinal 
studies to visualize the temporal and causal re-
lationship between these responses and their dy-
namic relationship with health and diseases in-
dicators.

Acknowledgments
This research was supported by the National Fund for 
Innovation and Scientific and Technological Development 
(FONDOCYT) of the Dominican Republic, for this reason 
we thank you.

REFERENCES

1. Suls, J. Toxic Affect: Are Anger, Anxiety, and Depression Inde-
pendent Risk Factors for Cardiovascular Disease?. Emotion 
Review. 2017; 10 (1): 1-12. doi:10.1177/1754073917692863

2. Suls, J., & Bunde, J. Anger, Anxiety, and Depression as Risk 
Factors for Cardiovascular Disease: The Problems and Im-
plications of Overlapping Affective Dispositions. Psycho-
logical Bulletin. 2005; 131(2): 260–300. doi:10.1037/0033-
2909.131.2.260

3. Brodbeck, J., Stulz, N., Itten, S., Regli, D., Znoj, H., & Cas-
par, F. The structure of psychopathological symptoms and 
the associations with DSM-diagnoses in treatment seeking 
individuals. Comprehensive Psychiatry. 2014; 55(3): 714–
726. doi:10.1016/j.comppsych.2013.11.001

4. Krueger, R. F., & Markon, K. E. Reinterpreting Comorbid-
ity: A Model-Based Approach to Understanding and Clas-
sifying Psychopathology. Annual Review of Clinical Psy-
chology, 2006; 2(1): 111–133. doi: 10.1146/annurev.
clinpsy.2.022305.095213

5. Kubzansky, L. D., Cole, S. R., Kawachi, I., Vokonas, P., 
& Sparrow, D. Shared and unique contributions of anger, 
anxiety, and depression to coronary heart disease: A pro-
spective study in the normative aging study. Annals of 
Behavioral Medicine. 2006; 31(1): 21–29. doi:10.1207/
s15324796abm3101_5

6. Heinrich, M., Zagorscak, P., Eid, M., & Knaevelsrud, C. Giv-
ing G a Meaning: An Application of the Bifactor-(S-1) Ap-
proach to Realize a More Symptom-Oriented Modeling of 
the Beck Depression Inventory–II. Assessment. 2018; 27(7). 
doi:10.1177/1073191118803738

7. Flores-Kanter, P. E., Dominguez-Lara, S., Trógolo, M. A., & 
Medrano, L. A. Best practices in the use of bifactor models: 
Conceptual grounds, fit indices and complementary indica-
tors. Revista Evaluar. 2018; 18(3). doi:10.35670/1667-4545.
v18.n3.22221

8. Oltmanns, J. R., Smith, G. T., Oltmanns, T. F., & Widi-
ger, T. A. General Factors of Psychopathology, Person-
ality, and Personality Disorder: Across Domain Compari-
sons. Clinical Psychological Science. 2018; 6(4): 581–589. 
doi:10.1177/2167702617750150

9. García-Batista, Z. M., Guerra-Peña, K., Cano-Vindel, A., Her-
rera-Martínez, S. X., Flores-Kanter, P. E. & Medrano, L A. 
Evidencias de validez y fiabilidad de las Puntuaciones del 
STAXI-2 para población general y hospitalaria: Estudio con 
una muestra de adultos de República Dominicana. Suma 
Psicológica. 2018; 25(1): 21-29. https://dx.doi.org/10.14349/
sumapsi.2018.v25.n1.

10. García-Batista, Z. M., Guerra-Peña, K., Cano-Vindel, A., Her-
rera-Martínez, S. X., Flores-Kanter, P. E. & Medrano, L A. 
Propiedades psicométricas del Inventario de Ansiedad Es-
tado-Rasgo en población general y hospitalaria de Repúbli-
ca Dominicana. Ansiedad y Estrés. 2017; 23(2-3): 53-58. doi: 
10.1016/j.anyes.2017.09.004

11. García-Batista, Z. E., Guerra-Pena, K., Cano-Vindel, A., Her-
rera-Martínez, S. & Medrano, L. A. Evidencias de validez y 
confiabilidad de la Escala de Depresión de Beck (BDI-II) en 
población general y hospitalaria de República Dominicana. 
2017. Article in preparation.

12. Koch, T., Holtmann, J., Bohn, J., & Eid, M. Explaining gen-
eral and specific factors in longitudinal, multimethod, and bi-
factor models: Some caveats and recommendations. Psy-
chological Methods. 201; 23(3): 505–523. doi:10.1037/
met0000146

13. Hu, L. & Bentler, P. M. Cutoff criteria for fit indexes in covari-
ance structure analysis: Conventional criteria versus new al-
ternatives. Structural Equation Modeling: A Multidisciplinary 
Journal. 1999; 6 (1): 1-55. doi: 10.1080/10705519909540118

14. Rodriguez, A., Reise, S. P., & Haviland, M. G. Applying bi-
factor statistical indices in the evaluation of psychological 
measures. Journal of Personality Assessment. 2016; 98(3): 
223-237.

15. Sanz, J. Recomendaciones para la utilización de la adap-
tación española del Inventario de Ansiedad de Beck (BAI) 
en la práctica clínica. Clínica y Salud. 2014; 25(1): 39–48. 
doi:10.5093/cl2014a3

16. Epel, E. S., Crosswell, A. D., Mayer, S. E., Prather, A. A., 
Slavich, G. M., Puterman, E., & Mendes, W. B. More than 
a feeling: A unified view of stress measurement for popu-
lation science. Frontiers in Neuroendocrinology. 2018; 49: 
146–169. doi:10.1016/j.yfrne.2018.03.001

17. Barlow, D. H., Allen, L. B., & Choate, M. L. Toward a Unified 
Treatment for Emotional Disorders. Behavior Therapy, 2016; 
47: 838–853. https://doi.org/10.1016/j.beth.2016.11.005



12 Zoilo Emilio García-Batista et al.

Archives of Psychiatry and Psychotherapy, 2021; 4: 7–12

18. Spielberger, C. D., & Reheiser, E. C. Assessment of Emo-
tions: Anxiety, Anger, Depression, and Curiosity. Applied Psy-
chology: Health and Well-Being, 2009; 1(3), 271–302. https://
doi.org/10.1111/j.1758-0854.2009.01017.x

19. Suls, J. Toxic Affect: Are Anger, Anxiety, and Depres-
sion Independent Risk Factors for Cardiovascular Dis-
ease? Emotion Review, 2017; 10(1), 6–17. https://doi.
org/10.1177/1754073917692863


