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Abstract

Changes that occurred in people’s lives due to the COVID-19 pandemic negatively affected the
mental health of the universities, where an increase in symptoms of depression was reported since
the beginning of the pandemic, so its evaluation is essential in this context. Therefore, the objective
of this study was to analyze the psychometric properties of the Patient Health Questionnaire-9
(PHQ-9) in Peruvian university students. A total of 409 university students between 16 and 45 years
of age participated (female = 72.9%; Mg = 22.15; SDyge = 3.75). The PHQ-9 and the Emotional
Exhaustion Scale (EES) were used. A series of confirmatory factor analyses were conducted to
evaluate structures suggested by previous studies, namely a one factor model, a two correlated factor
model and a bi-factor model. We found evidence of a one-dimensional structure, both from factor
analysis and item response theory, and a positive association with academic emotional exhaustion.
Moreover, construct reliability and score reliability reached high magnitudes. Therefore, the PHQ-9 is
an instrument with adequate psychometric properties to be used as a measure of depression in
university students in the context of the COVID-19 pandemic.
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Introduction

Depression is a public health issue affecting more than 300 million people
worldwide. On the American continent, the prevalence of depressive
symptomatology is 15% (World Health Organization [WHO], 2017), while in Peru,
it is between 14% in urban areas and 12.5% in rural areas (Villarreal-Zegarra et al.,
2020). However, according to Mental Health Department of the Ministry of Health
of Peru (MINSA, 2022), based on more than 300,000 patients diagnosed with
depression during 2021, there is a 12% increase of the incidence of depressive
symptoms compared to the pre-pandemic years. Therefore, stressful events, such as
those that characterized the COVID-19 pandemic, constitute a risk factor that should
be considered since the perception of risk affects people’s mental health during a
public health crisis (Ding et al., 2020). Specifically, in the case of depression, a meta-
analytical study that considered research in the general population during the
COVID-19 pandemic found a global prevalence of 33.7% (95% CI [27.5 — 40.6]),
and the most affected age group was between 21 and 40 years of age (Salari et al.,
2020).

In this scenario, the concern for the mental health of university students is
relevant given that it is a group prone to experience high levels of stress, anxiety, and
depression since some reports indicate that more than one-third of the university
population suffered from certain mental health issues before the pandemic (Zivin et
al., 2009). Furthermore, during the pandemic, the situation was even more
concerning (Aristovnik et al., 2020). University students present more risk of
experiencing mental disorders than other young people of the same age in the general
population (Farrer et al., 2016). Similarly, Naser et al. (2020) found a higher
prevalence of depression (38%) and anxiety (21%) at Jordan University, in contrast
to healthcare professionals and the general population. In Peru, Sanchez-Carlessi et
al. (2021) found a 45% prevalence of depression in university students during the
COVID-19 pandemic. Thus, it is evident that depressive symptoms are persistent
among university students.

The situation described above can be explained by the biopsychosocial model
of depression, according to which university students may experience greater
uncertainty as they are in a stage of transition to adult life, with greater concern about
their personal, academic, and professional future, which could lead to an increase in
depressive symptoms (Berry, 2004).

Depressive symptoms can generate negative, immediate, and delayed
consequences in the academic, family, and personal environment of university
students, including a decrease in academic performance, absence from school,
interpersonal and physical health problems, and decline in the quality of life (Farrer
etal., 2016; Gao et al., 2020; Stallman, 2010), which could also trigger symptoms of
academic burnout (AB; Azzi et al., 2021), as it causes academic emotional
exhaustion (AEE). There is a moderate association between depression and AB (» =
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.52; Koutsimani et al., 2019), since academic exhaustion is related to negative
affectivity, lack of concentration, and lack of interest in tasks, which is related to
depressive disorders. In addition, depression has been linked to a higher risk of
suicide among university students (Bantjes et al., 2016; Furr et al., 2001).

Despite the high prevalence of depression and its harmful consequences in
people’s lives, depression is usually infra-diagnosed; therefore, there is no access to
timely intervention (Wu & Fang, 2014). In Peru, only 1 in 27 patients with severe
depressive disorder manage to receive treatment (Villarreal-Zegarra et al., 2020).
Therefore, it is relevant that student guidance departments perform early detection of
depression symptoms in the university population to provide appropriate
psychological intervention, especially in countries with limited resources for mental
health care (Furr et al., 2001).

The detection of mental health problems still lacks biological markers as it is
mainly based on the application of questionnaires and scales that evaluate somatic
and psychological symptoms from the subjective perception of the subjects (Prata et
al., 2014); therefore, valid and reliable instruments for the identification of depressive
symptoms and the need for psychological care is required for university students.
Although there are currently several questionnaires for the measurement of
depressive symptoms, most of them include more than 10 items and are not directly
related to the established diagnostic criteria (e.g. Beck Depression Inventory [BDI-
I1], Center of Epidemiological Study of Depression Scale [CES-D], Depression
Anxiety Stress Scale-21 [DASS-21]).

Thus, the Patient Health Questionnaire (PHQ-9; Kroenke et al., 2001) is a brief
questionnaire that evaluates the levels of the severity of depression; it is widely used
in different contexts (Lamela et al., 2020) and has been translated into more than 70
languages (Reich et al., 2018). Its nine items respond to the nine criteria of the
diagnosis of depressive disorders, which is based on the fourth edition of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; American
Psychiatric Association [APA], 2013). Despite the recent version of DSM (DSM-V),
the use of PHQ-9 is still in force since the nine essential diagnostic criteria and the
two-week period remain unchanged (Keum et al., 2018).

In primary care, although with some variations at the cut-off points, the
sensitivity of PHQ-9 is between .71 and .84, while the specificity is between .90 and
.97 (Wittkampf et al., 2007). In a meta-analytical study, a high specificity (> .90) of
PHQ-9 was found, although the results of the evaluation of its sensitivity are
heterogeneous (between .39 and .73; Manea et al., 2015). In addition to sufficient
specificity and sensitivity, the extended use of PHQ-9 can be explained by presenting
other advantages, such as free access, brevity, ease of application, qualification, and
interpretation (Manea et al., 2012).

Its psychometric properties were evaluated in different populations, including
general population samples (Villarreal-Zegarra et al., 2019), primary care samples
(Gonzalez-Blanch et al., 2018), psychiatric patients (Sun et al., 2020), patients with
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certain specific medical conditions (Seo & Park, 2015), multicultural populations
(Lamela et al.,, 2020), and in the university context, which demonstrated its
usefulness for the detection of depressive symptoms in Bangladesh university
students (Rahman et al., 2022), Korea (Kim & Lee, 2019), China (Du et al., 2017),
United States (Keum et al., 2018), Japan (Umegaki & Todo, 2017), Lithuania
(Pranckeviciene et al., 2022) and Nigeria (Adewuya et al., 2006).

Despite the widespread use of PHQ-9, due to the aforementioned advantages,
although previous studies that explored their psychometric properties found adequate
levels of reliability (o > .80; Du et al., 2017; Keum et al., 2018; Kim & Lee, 2019;
Pranckeviciene et al., 2022; Rahman et al., 2022), it was reported that the instrument
presents mixed results concerning its dimensionality (Doi et al., 2018; Lamela et al.,
2020). Dimensionality refers to the number of latent variables that can be estimated
through the data, and it is possible to support the sum scores used to interpret the
results of the application of a test with this. Consequently, using a total score from a
sum is justified if there is evidence of the one-dimensionality of said latent variable
(Zwitser & Maris, 2016).

Hence, the results of the analysis of the factorial structure of PHQ-9 have not
been consistent since some studies support the original premise of the instrument
(Kroenke et al., 2001) and report a one-dimensional structure (Adewuya et al., 20006;
Keum et al., 2018; Kim & Lee, 2019; Pranckeviciene et al., 2022; Rahman et al.,
2022; Reich et al., 2018; Sun et al., 2020; Umegaki & All, 2017); while other
research found that a two-dimensional structure represented, mainly by
psychological symptoms (e.g. loss of interest and joy, change in sleep patterns, etc.),
presents better statistical adjustment (Doi et al., 2018; Elhai et al., 2012; Petersen et
al., 2015; Zhou et al., 2020).

In a recent systematic review, it was found that 19 studies supported the
unifactorial model, while 12 found evidence in favor of the two-factor model,
although the data comes from heterogeneous samples both in configuration (general,
hospitable, and clinical population) and origin (different countries) (Lamela et al.,
2020). However, the studies of Gonzalez-Blanch et al. (2018), Boothroyd et al.
(2019), and Stochl et al. (2022) found that when using different psychometric
analysis techniques, one- and two-factor models had adequate fit. In addition, given
that the factors were highly correlated, it was suggested to adopt the model of a factor
and use a single total sum score as an appropriate summary statistic for the PHQ-9.

In Peru, there are psychometric studies focused on validity evidence based on
internal structure with the general population (Villarreal-Zegarra et al., 2019) and in
university medical students (Huarcaya-Victoria et al., 2020). Regarding the internal
structure of PHQ-9, the one-dimensional model presents the strongest evidence
because the interfactorial correlations are close to unity in models with more than
one factor (Villarreal-Zegarra et al., 2019). Although another study highlights the
relevance of a bifactor model (Huarcaya-Victoria et al., 2020), a limitation was found
when modeling the interfactorial correlation into the bifactor model, which would
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question its conclusions. Therefore, the study of the internal structure of PHQ-9 in
Peruvian university students is still a pending task, both from the classical theory of
tests and from the item response theory (IRT) point of view, since there are no
Peruvian studies with this methodology.

Therefore, the objective of this study was to analyze the psychometric properties
of PHQ-9 in Peruvian university students. The research hypothesis states that PHQ-
9 will be unidimensional (H1) considering the two-factor models and the bifactor
model will be competing models. Furthermore, by being directly and significantly
associated with the AEE (H2), PHQ-9 will obtain adequate magnitudes of construct
reliability and scores reliability (H3).

This study is important because a frequent difficulty that researchers and
professionals encounter in their work context is related to the lack of availability of
adequate instruments that can offer evidence of validity and reliability and are, at the
same time, brief. Therefore, this study seeks to satisfy part of that demand and
highlight the importance for Peru of carrying out studies aimed at the construction,
adaptation, or validation of brief instruments for measuring the different disorders
and problems of health, especially depressive disorders, whose prevalence is
increasing, especially during the pandemic.

Method
Participants

The sample was obtained using non-probabilistic snowball-type sampling. A
total of 409 university students aged 16 — 45 (Mage = 22.15; SDgee = 3.75) and
residents of Metropolitan Lima participated. Of the total sample, 298 (72.9%) were
women, and 111 (27.1%) were men; 22.98% of students were in the first two years
of their course of studies, while 31.54% and 45.48% were in the middle and final
cycles of their careers, respectively. In addition, 33.7% were in the psychology
program, 18.75% in economic sciences, and 47.8% in other professional degree
programs.

Measures

Patient Health Questionnaire-9 (PHQ-9; Kroenke et al., 2001) is a nine-item
self-report that assesses emotional, cognitive, and somatic symptoms of depression.
The items have a Likert-type response format with four options (from Not at all [0]
to Almost every day [3]). The version adapted by Villarreal-Zegarra et al. (2019) to
the Peruvian general population was used, and this version showed that using
standard CFA, a one-dimensional model, presented the best fit (CF1=.936; RMSEA
=.089; SRMR = .039) and PHQ-9 reliability was optimal (a. = .87; ® = .87).
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Emotional Exhaustion Scale (EES; Fontana, 2011) one-dimensionally measures
academic emotional exhaustion (AEE) through 10 items scaled in Likert format with
five response options ranging from rarely (1) to always (5). Dominguez-Lara et al.
(2021) found adequate psychometric properties with Peruvian university students
using CFA; the results showed that the one-dimensional model shows favorable
evidence (CFI = .945; WRMR = 1.386; RMSEA = .124) regarding their factor
loadings (Aaverage > .70) and reliability (@ = .91). With the data from this report, an
acceptable reliability was found (o = .88).

Procedure

Questionnaires and informed consent forms were submitted using Google
forms. The data was collected by sharing the link on social networks, such as
Facebook and WhatsApp, between the months of April and May 2020. The link
shared with the students presented an informed consent in which the objectives of
the study were reported, as well as the characteristics expected of the person
answering the questionnaires, indicating the voluntary nature of the study, its risks,
and benefits, and that the information provided will be anonymous. The research was
approved by the corresponding Faculty Review Board of the Coordination of the
Psychology Course of Studies of Universidad San Ignacio de Loyola based on the
ethical guidelines within the institutional regulations, the Helsinki Convention for
research with human beings, and the College of Psychologists of Peru Code of Ethics
(2017). The raw data of this research will be made available by email request.

Data Analysis

As for validity evidence based on internal structure, three measurement models
were analyzed: a one-dimensional model, another model of oblique two-factor
model, somatic dimension and cognitive—affective dimension; and a bifactor model,
which considers the presence of a general factor (GF) that explains the variability of
the items even in the presence of two specific factors (SFs).

A confirmatory factorial approach with the weighted least squares mean and
variance adjusted extraction method was used. The model was evaluated considering
the Tucker—Lewis index (> .90; Hair et al., 2006), comparative fit index (CFI > .90;
Hair et al., 2006), upper limit of the CI of the root mean square error of approximation
(RMSEA <.10; West et al., 2012), and weighted root mean square residual (WRMR
> 1.00; DiStefano et al., 2018). In addition, factor loadings greater than .50 were
considered acceptable (Dominguez-Lara, 2018), and interfactorial correlations
greater than .90 would be indicators of multicollinearity (Brown, 2015). For the
bifactor model, the relevance of interpreting two factors in the presence of a GF was
evaluated, for which the magnitude of the overall hierarchical omega (wn) and for
each dimension (wns) was considered. So, if mps is greater than .30 and the explained
common variance (ECV) is less than .50, the SFs can be interpreted (Gignac &
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Kretzschmar, 2017). Additionally, in the one-dimensional model, correlations
between residuals that could be misspecifications were progressively modeled (Saris
et al.,, 2009) based on their modification indices (Mls). The calculation was
performed with a specific module (Dominguez-Lara & Merino-Soto, 2018). Factor
analyses were performed with the Mplus 7 software (Muthén & Muthén, 1998-
2015).

Based on the one-dimensional model, the internal structure was analyzed based
on the item response theory (IRT) through the Samejima gradual response model,
which models item discrimination by making it have different difficulty values
(Boateng et al., 2018). We estimated discrimination parameters (a) representing the
item’s ability to differentiate individuals with different latent trait levels, as well as
difficulty parameters (b), which indicates how difficult the item is for the individual
to match, but since PHQ-9 refers to the mental health context, location was used
instead of difficulty (Yang & Kao, 2014).

Regarding discrimination, values between 0.10 and 0.34 are considered low,
between 0.65 and 1.34 are considered moderate, between 1.35 and 1.69 are
considered high, and greater than 1.70 are regarded as very high (Baker, 2001). With
regard to the location, it can be negative or positive and suggests that participants
may present milder (theta close to —3) or more severe (theta close to +3) symptoms
with respect to depression.

In addition, the fit indices of each item to the proposed one-dimensional model
were analyzed. Therefore, the higher the infit, the more likely it is that the item
contains residuals and, thus, does not represent the latent trait, so values between 0.5
and 1.5 are considered acceptable (Linacre & Wrigh, 1994). All procedures related
to the analysis from IRT were performed with the mirt package (Chalmers, 2012).

In relation to the reliability of the scores, the alpha coefficient was considered
(>.70), and with respect to the reliability of the construct, the omega coefficient was
used (> .80). Finally, a correction was implemented in both coefficients due to the
presence of correlated residuals. In all cases, for calculated and corrected
coefficients, the CI of the coefficient was calculated using the bootstrap method.

Finally, regarding the evidence of convergence validity due to its relationship
with other variables, the association between the measure of depression (PHQ-9) and
that of AEE was explored with the Pearson correlation coefficient, which was
interpreted under a size approach effect, where a value between .20 and .50 is
considered low, between .50 and .80, moderate, and greater than .80, high (Ferguson,
2009).
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Results
Evidence of Validity Based on Internal Structure

In general, the three models obtained favorable fit indices (Table 1), as well as
acceptable factor loadings. However, in the case of the two-factor model, a high
interfactorial correlation (.89) is observed, which suggests an overlapping of factors;
additionally, the complementary indices to the bifactor model (third model) indicate
the relevance of interpreting a single factor (ECV = .86; PUC = .50; wh = .89) given
that the SFs do not explain enough variance (@HScognitive-cmotionat = .039; ®HSsomatic =
.16). For this reason, the subsequent analyses (misspecifications, IRT, and reliability)
were performed based on the one-dimensional model.

Table 1
Factor Parameters of the PHQO-9 Measurement Models
One- Oblique two- Bifactor
dimensional _factor model model
model F1 F2 GF Fl F2
Cognitive—affective symptoms
1. Little interest or pleasure in doing things .79 .80 82 -17
2. Feeling down, depressed, or .85 .86 88  -.13
hopeless
6. Feeling bad about yourself or .82 .83 .81 22

feeling like you are a failure or have
failed yourself or your family
7. Difficulty in concentrating on .68 .69 .66 28
things, such as reading the
newspaper or watching television
8. Moving or speaking so slowly that .58 .59 S50 32
other people may have noticed, or
the opposite: being so fidgety or
restless that you have been moving
around a lot more than usual
9. Thoughts that you would be better .79 .79 5043
off dead or that you wanted to hurt
yourself in some way

Somatic symptoms

3. Trouble in sleeping or staying asleep .63 .66 .58 .37
or sleeping too much

4. Feeling tired or low on energy .79 .85 .76 .35
5. Poor appetite or overeating .67 71 .64 26
CFI .97 98 99

TLI .96 97 98
RMSEA .09 .08 .07

90% CI RMSEA .08 —.11 .07-.10 .05-.09
WRMR 1.06 0.95 0.68

Note. GF = General Factor; F1 = Cognitive—affective symptoms; F2 = Somatic symptoms.

458



Lingan-Huaman, S. K., Dominguez-Lara, S., Alarcon-Almeyda, M. S., Moura, G. B., Paiva, T. T.:
Psychometric Properties of PHQ-9 in University Students

Initially, a misspecification associated with the correlation between the
residuals of the items 6 (Feeling bad about yourself or feeling like you are a failure
or have failed yourself or your family) and 9 (Thoughts that you would be better off
dead or that you wanted to hurt yourself in some way) (MI = 24.29, Expected
Parameter Change [EPC] = .49) was detected, and when modeling said correlation,
the fit improved (CFI =.98; RMSEA = .08, 90% CI [.06 —.10]; WRMR = 0.94) and
a low magnitude correlation was observed between the residuals of the mentioned
items (¢s9 = .40). Subsequently, a misspecification associated with the correlation
between the residuals of items 1 (Little interest or pleasure in doing things) and 2
(Feeling down, depressed, or hopeless) (M1 = 13.35, EPC = .38) was also found, and
after implementing it, the fit improved (CFI = .98; RMSEA = .08, 90% CI [.06 —
.09]; WRMR = 0.84) and a low magnitude correlation was also observed (¢so =
.307). Finally, the correlation between the residuals of items 2 (Feeling down,
depressed, or hopeless) and 6 (Feeling bad about yourself or feeling like you are a
failure or have failed yourself or your family) (M1 = 10.53, EPC = .34) was modeled,
and after implementing it, the fit improved (CFI = .98; RMSEA = .07, 90% CI [.05
—.09]; WRMR = 0.81) and a low magnitude correlation was also observed (¢s9 =
.28).

Regarding the results based on IRT, the difficulty parameter indicates that the
more the individual experiences depressive symptoms, the more likely it is for them
to choose the option that indicates more frequency or intensity of symptoms. Items
with negative values in bl indicate how easy it is for this category to be selected by
individuals who do not have any depressive symptoms; for example, checking the
option Not at all (0), in items 1 to 5 (Feeling down, depressed, or hopeless). A crucial
threshold parameter is b3 as it shows how necessary it is for the individual to mark
the maximum category, to almost every day (3). That is, only individuals who feel
some type of discomfort or some symptom of depression will be likely to choose the
most severe response options compared to a patient with a lower level of depression.
Figure 1 shows the ability (or depression) of an item to accurately estimate scores in
theta. The optimally informative items will have a large location and broad category
coverage (as indicated by the location parameters) about theta, and the occupation
area of each item is also shown in Table 2. Items 2, 6, and 9 have a longer information
curve (Figure 1), with theta ranging between 0.90 and 1.00, and located on the
positive side of the latent trait among people with thetas located at levels 2 and 3 (as
shown in Figure 2). This indicates that the higher the information, the greater the
accuracy of the item in the PHQ-9. Thus, items 3, 5, and 8 present a flatter
information curve (Figure 1), with thetas ranging between 0.30 and 0.50 and located
in the latent trait at levels 0 and 2 (as shown in figure 2); that is, these items contribute
little to the accuracy of the PHQ-9.

Regarding discrimination, the items that most differentiated the participants
were also items 2 (a =2.84) and 6 (a = 2.37), which presented high levels, although
in general the other items presented moderate to high discrimination. Finally,
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regarding the fit indexes of each item to the one-dimensional model, all items
presented favorable values for the construction of the latent trait. Thus, this analysis
based on IRT shows that the nine items of PHQ-9 can discriminate individuals in a
wide or narrow range of theta and, therefore, adequately measure the construct.
Parameter infit means inlier-sensitive or information-weighted fit, ranging from 0.78
to 0.97 (Table 2) and is considered acceptable according to Linacre and Wright
(1994). This indicates that people were sensitive to each item in PHQ-9.

Table 2

Discrimination, Difficulty, Proportion of Information, and Infit

a bl b2 b3 [Information g
Ratio

1. Little interest or pleasure in doing ~ 2.26  -0.49 1.03 1.79 .97 0.88
things

2. Feeling down, depressed, or 284 -0.16 1.13  2.06 97 0.78
hopeless

3. Trouble in sleeping or staying 1.38 -097 0.64 147 91 0.97
asleep or sleeping too much

4. Feeling tired or low on energy 229 -0.82 087 1.56 .98 0.88

5. Poor appetite or overeating .51 -0.63 080 1.63 .93 0.93

6. Feeling bad about yourself or 237 008 113 1.82 .96 0.83

feeling like you are a failure or
have failed yourself or your family

7. Difficulty in concentrating on 1.57 021 137  2.64 97 0.93
things, such as reading the
newspaper or watching television

8. Moving or speaking so slowly that  1.14  0.37 1.93 3.53 .97 0.96
other people may have noticed, or
the opposite: being so fidgety or
restless that you have been moving
around a lot more than usual

9. Thoughts that you would be better 2.00  0.82  2.00 235 .93 0.92
off dead or that you wanted to hurt
yourself in some way
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Figure 1
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Regarding reliability, the magnitudes were acceptable both in the alpha
coefficient (a = .91, 95% CI [.89 — .92]) and in the omega coefficient (0 =.92, 95%
CI[.90 —.93]), although after correcting for the presence of correlated residuals, the
omega coefficient obtained acceptable magnitudes (®cormected = .89, 95% [CI .87 —
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.91]), but the alpha coefficient, which decreased in the presence of these parameters
(Ocorrected = .70, 95% CI [.68 —.73]), did not.

Finally, the correlation with AEE was moderate (» = .62).

Discussion

The changes caused by the COVID-19 pandemic had a negative impact on the
mental health of people, especially university students, who reported an increase in
depressive symptoms since the start of the pandemic in different parts of the world
(Naser et al., 2020). Therefore, it is important to have valid and reliable evaluation
instruments that are able to identify symptoms related to the mental health of young
people in a timely manner. To that regard, in the present study, we sought to evaluate
the psychometric properties of PHQ-9 in a sample of Peruvian university students by
analyzing the internal structure, evidence of concurrent validity, and reliability.

The results of the analysis of the internal structure, carried out through the CFA,
show that the items of PHQ-9 are grouped in a one-dimensional structure, which
means that all the items constitute adequate indicators to measure depression as the
only latent trait, which confirms what was found in previous studies (Adewuya et al.,
2006; Keum et al., 2018; Kim & Lee, 2019; Pranckeviciene et al., 2022; Rahman et
al., 2022; Reich et al., 2018; Sun et al., 2020; Umegaki & Todo, 2017; Villarreal-
Zegarra et al., 2019) and is consistent with the original version, designed as a one-
dimensional instrument that considers the nine main criteria on which diagnosing a
major depressive disorder is based, according to the DSM-IV (Kroenke et al., 2001).
However, the findings are contrary to what was concluded in the study by Huarcaya-
Victoria et al. (2020), which pointed out that the bifactor model has advantages over
the one-dimensional and two-factor models. Notwithstanding, it is necessary to
specify that this study has some limitations and methodological errors when
modeling the interfactorial correlation and not considering complementary indices
of the bifactor model for their interpretation, which could call their conclusions into
question. Additionally, the bifactor model aims to model the influence of a GF and
other SFs to conclude on the one-dimensionality of the instrument and to be
subsequently evaluated. It is not constituted as a measurement model for practical
purposes or professional use. On the contrary, although there are studies in the
scientific literature in favor of the two-factor models (Lamela et al., 2020), the results
of this study show a high interfactorial correlation (> .85), indicating redundant
factors, which was also found in other studies (Boothroyd et al., 2019; Gonzalez-
Blanch et al., 2017; Stochl et al., 2020; Villarreal-Zegarra et al., 2019). In a
complementary way, based on the IRT, all the items of PHQ-9 presented an adequate
fit to the proposed one-dimensional model and, as well as discrimination between
moderate and high, items 2 (Feeling down, depressed, or hopeless) and 6 (Feeling
bad about yourself or feeling like you are a failure or have failed yourself or your

462



Lingan-Huaman, S. K., Dominguez-Lara, S., Alarcon-Almeyda, M. S., Moura, G. B., Paiva, T. T.:
Psychometric Properties of PHQ-9 in University Students

family) stand out for their discriminative power (Yang & Kao, 2014). This
information could be relevant to briefly assess depression in the university context
because, along with career, disappointments and bad feelings about their own
performance could affect students’ perspective about their future. So, with respect to
its internal structure, the evidence suggests that using PHQ-9 from the perspective of
the two factors would not provide any useful information, since they are overlapping
factors, and the one-dimensional model has greater empirical support.

It is necessary to mention that an element linked to the analysis of the internal
structure is the modeling of correlation between residuals. This practice is frequent
in many studies, but its use and objectives are questionable (Dominguez-Lara, 2019),
since, if it is used to increase the fit indices and appears to be a good measurement
model, its implementation could distort the quality of the model. However, it is
acceptable if their presence helps the user to understand the nature of these
associations in order to improve the metric quality of the scale (Pérez-Fuentes et al.,
2020). In the case of the present study, the correlations between residuals that were
found could be explained because the items involved share the type of symptom
assessed, i.e., cognitive-emotional, which was indicated as an independent factor by
other studies, but which does not explain enough variance to establish itself as such.
However, the correlations between residuals of various items may vary depending
on the participating sample, so they should be routinely explored after performing a
large evaluation.

Regarding the evidence of convergence validity, based on the relationship with
other variables, a positive and moderate correlation was found between depression
and emotional exhaustion. This is consistent with the scientific literature, both in the
pre-pandemic COVID-19 context (Koutsimani et al., 2019) and in the pandemic
scenario (Azzi et al., 2021). In fact, the magnitude of the correlation found in this
study is similar to that found in a meta-analytical study that analyzes the link between
the two constructs (Koutsimani et al., 2019), as well as coincides with another report
where elevated levels of depression are associated with high scores in AB in the
context of lockdown in university students (Azzi et al., 2021).

On the contrary, regarding reliability, the alpha and omega coefficients reached
adequate values. Therefore, it is suggested that PHQ-9 is a reliable instrument, as
demonstrated in previous research (Boothroyd et al., 2019; Du et al., 2017; Keum et
al., 2018; Kim & Lee, 2019; Pranckeviciene et al., 2022; Rahman et al., 2022;
Villarreal-Zegarra et al., 2019). However, regarding the influence of the correlation
between residuals on reliability, a greater impact was observed on the alpha
coefficient than on the omega coefficient, which is usually not reported despite being
relevant and could change the perception of the metric quality of the scale (e.g.,
Wisting et al., 2021). As mentioned above, although the pattern of correlations
between residuals is specific to each sample, it is necessary to correct the reliability
coefficients, as the measurement could contain more error than allowed and, thus,
inaccurate results would be provided.
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The practical implications of the present study relate to evidence that PHQ-9 is
an instrument with adequate psychometric properties for use as a measure of
depression in college students in the context of COVID-19 pandemic. It will allow
for a timely identification of students who require psychological counseling and can
be used as a tool to develop programs for the promotion and primary care of mental
health in the university community. PHQ-9 can also be used to explore how
depression is related to other functional and dysfunctional behaviors in the context
of a pandemic and, thereby, produces new knowledge about the emotional and
cognitive responses of university students in this new scenario.

Despite the benefits, it is necessary to identify the limitations of the study. First,
although the findings obtained are consistent with previous literature, the
characteristics of the sample and the sampling procedures used in this study limit the
ability to generalize the results obtained for the Peruvian university population.
Therefore, it is necessary to conduct research with nationally representative samples
to confirm the results. Second, the reliability of PHQ-9 considered only the internal
consistency perspective; therefore, the conclusions regarding the measurement’s
temporary stability are pending.

On the contrary, while the exclusive use of self-reporting measures for data
collection within a study could introduce biases caused by factors that affect the
recall and self-perception capacity of participants’ own subjective states, in this
work, it can be justified, because the central objective was to learn the dimensionality
of the scale, and the method of evaluation was online during the first year of the
pandemic due to the restrictions of mobilization and meetings already discussed at
the beginning of the work.

However, it would be useful for future research to consider other validity
strategies based on external criteria, such as clinical diagnosis or psychological
interview, to analyze the sensitivity and specificity of PHQ-9 in university students.
Thus, cross-cultural studies could be useful among students from different countries or
between general and clinical Peruvian samples for cut-offs for professional contexts.
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Psihometrijske karakteristike Upitnika o zdravlju pacijenta — 9
(PHQ-9) kod peruanskih sveuciliSnih studenata

Sazetak

Promjene koje su se u ljudskim Zivotima dogodile zbog pandemije uzrokovane boles¢u COVID-19
negativno su utjecale na mentalno zdravlje sveucilisnih studenata kod kojih je od pocetka pandemije
evidentiran porast simptoma depresije te je u tome kontekstu vazno provesti njihovu procjenu. Stoga
je cilj ovoga istrazivanja bio analizirati psihometrijske znac¢ajke Upitnika o zdravlju pacijenta — 9
(PHQ-9) kod peruanskih sveucili$nih studenata. U istrazivanju je sudjelovalo 409 sveucilisnih
studenata u dobi od 16 do 45 godina (zenski = 72.9 %; prosjecna dob = 22.15; SDge = 3.75).
Koristeni su upitnik PHQ-9 i Skala emocionalnoga iscrpljenja (EES). Proveden je niz
konfirmatornih faktorskih analiza da bi se procijenile strukture predloZene u prethodnim
istrazivanjima: jednodimenzionalni model, model s dvama koreliranim faktorima i bifaktorski
model. Pronasli smo dokaze o jednodimenzionalnoj strukturi, kako na temelju rezultata faktorske
analize, tako i1 s aspekta teorije odgovora na zadatke, te pozitivnu povezanost s akademskim
emocionalnim iscrpljenjem. Osim toga, pouzdanost rezultata i konstrukta dosegnule su visoke
vrijednosti. Stoga je upitnik PHQ-9 instrument s prikladnim psihometrijskim znacajkama za
upotrebu pri mjerenju depresije kod sveuciliSnih studenata u kontekstu pandemije uzrokovane
boles¢u COVID-19.

Kljucne rijeci: sveucilisni studenti, depresija, valjanost, pouzdanost, PHQ-9
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