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Background: The Patient Health Questionnaire-9 (PHQ-9) is the most well-known self-report measure to screen for depressive symptomatology, although discerning which is the factor structure that represents the best fit remains a challenge.

Objective: The aim of this study was to analyze the psychometric properties and factorial structure of the Spanish version of the PHQ-9 in a large sample of Ecuadorian college students.

Methods: A total of 5,394 students (M = 22.03 years; SD = 3.05; 54.8% female) from three Ecuadorian universities were surveyed using a computerized questionnaire within a 4-week assessment period. The PHQ-9 was tested for factorial structure, reliability, and correlations with other mental health-related measures.

Results: The hierarchical model that included a general factor and three nested factors had a better fit, and such a hierarchical structure remained invariant across sex and age. Total omega value (ω) was 0.90 for the total scale and hierarchical omega values (ωh) were 0.68 for the general factor, as well as 0.34, 0.38, and 0.44 for the respective nested factors (somatic, cognitive/affective, concentration/motor). Moreover, PHQ-9 scores were significantly higher among women, although effect sizes of comparison of those sex differences were very small. Finally, the PHQ-9 scores correlated with multiple mental health indicators (psychological inflexibility, loneliness, stress, and satisfaction with life).

Discussion: The Spanish version of the PHQ-9 showed good psychometric properties among Ecuadorian college students. The hierarchical structure showed the best fit for the data, including not only a dominant general factor, but also the somatic, cognitive/affective and concentration/motor subcomponents. In conclusion, the PHQ-9 tool seems to represent an easy-to-implement screening questionnaire to design preventive programs for those Ecuadorian college students at risk of developing depressive disorders.
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INTRODUCTION

Depression is a common psychological disorder affecting more than 280 million people worldwide, as well as a leading cause of disability and overall global burden of disease (World Health Organization, 2021). In particular, unipolar depression represents the fifth leading cause of illness and death in low- and middle-income countries (LMICs) (Lopez and Mathers, 2013; Schantz et al., 2017). Latin America is one of the regions with the highest rates of depression, including Ecuador (Pan American Health Organization, 2018), a country where previous research has already highlighted high rates of moderate and severe symptoms within its specific cultural context (Yusim et al., 2009; Kohn et al., 2018). Overall, this impairing mental health condition is the source of immense human suffering (Adewuya et al., 2006; World Health Organization, 2021), and persons with major depression have a greater chance of dying prematurely than the general population due to unattended physical health problems and suicide (World Health Organization, 2013, 2021). Therefore, treating depression through integrated mental health and social care services in community-based settings represents a key global target (World Health Organization, 2013).

Entering university represents a critical period for developing depression as moving from high school to college means a difficult and stressful life transition, as these “emerging adults” (Thomas et al., 2017) could face new challenges such as leaving their homes, living with other students, loneliness, as well as economic and social problems (Weitzman, 2004; Cleary et al., 2011). Therefore, psychological distress and maladaptive adjustment to college could lead to the emergence of several mental health problems, mainly anxiety and depression disorders (e.g., Eisenberg et al., 2007; Vanstone and Hicks, 2019). In particular, it seems that college students usually meet higher rates of depression in comparison to the general population (Ibrahim et al., 2013), leading to academic and social disadvantages (e.g., Harrington et al., 1993; Adewuya et al., 2006).

A recent systematic review and meta-analysis (Akhtar et al., 2020) highlighted the high prevalence of depression among college students in LMICs. In Ecuador, transition to university may be especially challenging due to some cultural factors such as moving from rural areas to cities for the first time, adaptating to new values and cultural practices (especially among Indigenous populations; Martín-Díaz, 2017) or poverty, among others. In this context, previous research has also shown that there is a high prevalence of depressive symptomatology among college students in Ecuador that predicts in turn other health problems such as substance use and abuse (Ruisoto et al., 2016; Torres et al., 2017).

Despite the fact that there are effective psychological and pharmacological treatments for moderate and severe depression (World Health Organization, 2021), mental health practitioners need validated instruments in all socio-cultural contexts to effectively detect such symptomatology across the population (including college students). Previous research has shown that 76–85% of people in LMICs receive no treatment for their disorder (Wang et al., 2007; Evans-Lacko et al., 2018; World Health Organization, 2021), and one of the major barriers to effective care include inaccurate assessment. In this line, World Health Organization (2021) states that people who are depressed are often not correctly diagnosed, and others who do not have such disorder are misdiagnosed and prescribed antidepressants. This concern is also common in the Ecuadorian cultural context, where there is a lack of validated tools to both measure mental health (in general) and depression (in particular) among adult populations.

Overall, screening and proper identification of depression are necessary to address this public health problem in Ecuador. As previous authors recommend (Schantz et al., 2017), resource-limited settings (as Ecuador) should rely on self-report screening tools that are easier to implement than other time intensive and costly diagnostic interviews. Among different validated self-report tools, the Patient Health Questionnaire-9 (PHQ-9) is one of the most widely used measures for the screening of depression worldwide, in both primary care settings and research studies (Mitchell et al., 2016; Lamela et al., 2020). The PHQ-9 represents an easy-to-implement 9-item depression screening tool (Kroenke et al., 2001) based on the DSM-IV (Diagnostic and Statistical Manual of Mental Disorders IV-TR; American Psychiatric Association, 2000) criteria for Major Depressive Disorder (MDD). This self-report questionnaire allows one to establish depressive disorder diagnoses and also grade the severity of depressive symptoms, from minimal to severe depression (Kroenke et al., 2001). Therefore, the PHQ-9 represents an efficient instrument that requires much less time of clinicians than the original PRIME-MD (Primary Care Evaluation of Mental Disorders) interviews (Spitzer et al., 1994, 1999).

The PHQ-9 not only has been used through clinical care settings and practice (e.g., Diez-Quevedo et al., 2001; Kroenke et al., 2001; Petersen et al., 2015; Beard et al., 2016; Guo et al., 2017; González-Blanch et al., 2018) but also among research studies with non-clinical populations (e.g., Familiar et al., 2015; Boothroyd et al., 2019; Patel et al., 2019; Villarreal-Zegarra et al., 2019; Arnold et al., 2020; Shin et al., 2020), including college student subsamples (e.g., Adewuya et al., 2006; Granillo, 2012; Cassiani-Miranda et al., 2017; Keum et al., 2018; Miranda and Scoppetta, 2018; Kim and Lee, 2019; Huarcaya-Victoria et al., 2020). The Spanish version of the PHQ-9 instrument has previously been validated across several contexts and countries, such as Chile (Baader et al., 2012; Borghero et al., 2018; Saldivia et al., 2019), Honduras (Wulsin et al., 2002), Mexico (Familiar et al., 2015), Puerto Rico (González-Rivera, 2019), Peru (Huarcaya-Victoria et al., 2020), or Spain (Diez-Quevedo et al., 2001; Pinto-Meza et al., 2005; González-Blanch et al., 2018). Moreover, some studies have found good reliability and validity of the PHQ-9 when applied to Spanish-speaking Latinos in the United States (e.g., Huang et al., 2006; Donlan and Lee, 2010; Merz et al., 2011; Granillo, 2012).

Despite the fact that the PHQ-9 represents a useful instrument for the screening of depressive symptomatology among both clinical and non-clinical samples, there is a lack of consensus in previous studies regarding its factor structure and measurement invariance (Doi et al., 2018). Firstly, preceding research has highlighted a unidimensional factor structure (e.g., Hansson et al., 2009; Patel et al., 2019; Villarreal-Zegarra et al., 2019), but other studies found a bifactorial structure (somatic and cognitive/affective factors) (e.g., Chilcot et al., 2013; Petersen et al., 2015; Beard et al., 2016; Guo et al., 2017; Arnold et al., 2020; Shin et al., 2020). This controversy is also present in studies carried out with college students, as some authors (e.g., Keum et al., 2018; Kim and Lee, 2019) found a clear unidimensional structure, whereas other researchers (Granillo, 2012; Cassiani-Miranda et al., 2017; Miranda and Scoppetta, 2018) described a two-dimensional factor structure. On the other hand, PHQ-9 measurement invariance is supported across different studies (Lamela et al., 2020), however, there are scarce studies regarding the sex measurement invariance of this scale, especially among college student subsamples (e.g., Keum et al., 2018). In this regard, it should be noted that Spanish versions of the PHQ-9 have also shown disparate data regarding the factor structure and measurement invariance across different Spanish cultural contexts. While a one-factor structure predominates in Argentina (Urtasun et al., 2019), Chile (Baader et al., 2012; Borghero et al., 2018; Saldivia et al., 2019), Honduras (Wulsin et al., 2002), Mexico (Familiar et al., 2015), Puerto Rico (González-Rivera, 2019), Spain (Diez-Quevedo et al., 2001; González-Blanch et al., 2018), and Latino communities in the United States (Huang et al., 2006; Donlan and Lee, 2010; Merz et al., 2011), other studies support a two-factor structure, as is the case in Colombia (Miranda and Scoppetta, 2018), Peru (Huarcaya-Victoria et al., 2020), and the United States (for Latin female college students; Granillo, 2012). Of these studies, only four assessed measurement invariance across the following variables: gender (González-Blanch et al., 2018; Miranda and Scoppetta, 2018); age, marital status, education level, and employment situation over time (González-Blanch et al., 2018); English and Spanish-speaking groups (Merz et al., 2011); and Latinas and non-Latina White female groups (Granillo, 2012). Due to this, it is necessary to increase awareness of the measurement invariance of the PHQ-9 across some key clinical and sociodemographic variables (such as sex or age).

Due to its clinical importance, the PHQ-9 could represent a useful screening tool to early detect those college students at risk of developing depressive disorders, as previous authors have already highlighted through non-clinical college populations (e.g., Adewuya et al., 2006; Granillo, 2012). Nonetheless, studies in Ecuador are scarce and no validated screening tools in the country allow researchers and clinicians to reliably measure depression among college students. Moreover, following international guidelines for adapting tests across different cultures (Hambleton and Zenisky, 2011; Muñiz et al., 2013), it is necessary to examine both the factor structure and sex measurement invariance of the PHQ-9 in the specific Ecuadorian cultural context. With the purpose of overcoming these gaps in the literature, the aim of this study was to evaluate the psychometric properties and factor structure of the PHQ-9 for the assessment of depressive symptomatology among a non-clinical subsample of Ecuadorian college students.



MATERIALS AND METHODS


Participants and Procedure

College students from three universities in Ecuador were invited via email to participate in the study, and they then completed a computerized survey within the 4-week assessment period. The initial sample was made up of 5,996 students and 602 questionnaires were discarded due to being filled in randomly or being incomplete. The final sample included 5,394 participants who completed the entire questionnaire as well as reported a full academic year at any of the three institutions included (average response rate across universities was 47.80%, ranging from 39.10 to 56.10%). Mean age was 22.03 years (SD = 3.05; range from 17 to 58 years old), and 54.8% were women. Additionally, 50.9% of the participants included in the final sample came from public universities, 94.5% were single, and 78.9% were full-time students. Moreover, 90% of participants were mestizo (that is, mixed-raced), 5% were Indigenous, 1.7% were Afro-Ecuadorian, and 1.5% were White.

A descriptive cross-sectional study was conducted within the framework of a broader project of prediction of drug consumption among college students (CEPRA XII-2018-05) from three of the main universities in Ecuador: Universidad Técnica Particular de Loja (UTPL), Universidad Técnica del Norte (UTN), and Universidad Politécnica Salesiana (UPS). The study was approved by the Ethics Committee for Research in Human Beings (Comite de Ética de Investigación en Seres Humanos, UTPL-CEISH, March 6, 2019) of the UTPL Ecuador (UTPL-DIS-2019-0088-O) and was conducted according to the principles expressed in the Declaration of Helsinki (World Medical Association, 2013). Digital informed consent was obtained from all participants, who received personalized feedback on the results of their assessment. Prior to the final application of the online survey, the linguistic and cultural adaptation of the original PHQ-9 instrument into Ecuadorian Spanish language was tested on 30 participants as a pilot trial to test for the clarity and comprehensiveness of the questionnaire (see Appendix A). Overall, translation and adaptation processes of the scale were developed following the International Test Commission Guidelines—Second Edition (Hambleton and Zenisky, 2011; Muñiz et al., 2013).



Measures

Patient Health Questionnaire-9 (PHQ-9; Kroenke et al., 2001). This self-reported version of the PHQ is a 9-item depression module from the full PHQ (Spitzer et al., 1999) that assesses depressive symptomatology according to the DSM-IV criteria for Major Depressive Disorder (MDD). Participants had to fill out the questionnaire following the instruction of how they felt in the preceding 2 weeks with regards to different areas [anhedonia, sleep disturbance, fatigue, depressed mood, low self-esteem, concentration problems, psychomotor problems, appetite changes, and suicidal ideation; e.g., see Lamela et al. (2020)]. The PHQ-9 includes a 4-point scale (0 = “not at all”; 1 = “several days”; 2 = “more than half the days”; 3 = “nearly every day”) to measure severity of depression and its score ranges from 0 to 27. The global assessment of this scale represents the sum of the nine items’ scores and a higher score indicates a greater depression symptomatology. According to the authors of the original scale (Kroenke et al., 2001), scores can be used as a continuous assessment or as a diagnosis of major depression if 5 or more symptoms have been reported in the past 2 weeks at least “more than half the days,” and one of the symptoms is “anhedonia” or “depressed mood.” Besides, the authors recommend diagnosing other depression if 2–4 symptoms have occurred at least “more than half the days” in the past 2 weeks, and if “depressed mood” or “anhedonia” symptoms are selected. An example item is “Trouble falling or staying asleep, or sleeping too much.”

Acceptance and Commitment Questionnaire—II (AAQ-II; Bond et al., 2011). It is the most widely used general measure of psychological inflexibility and includes 7 items, to which participants must respond in a 7-point Likert-type scale, ranging from 1 = “never” to 7 = “always.” Scores of this scale range from 7 to 49, and higher scores indicate a tendency to act under the need to control or avoid aversive thoughts, memories, or feelings. The Spanish version of the AAQ-II (see Paladines-Costa et al., 2021) is characterized by a unifactorial structure that explains 66.87–70.03% of the total variance of the scale responses, a good internal consistency (α = 0.919 and ω = 0.928) and significant correlation with multiple health indicators (e.g., perceived stress). An example item would be “It seems like most people are handling their lives better than I am.” Medium to strong positive correlations were expected between the PHQ-9 and AAQ-II scores.

Loneliness Scale Revised- Short (UCLA-3; Hughes et al., 2004). This scale consists of a brief 3-item scale assessing the subjective feeling of loneliness, understood as the perception of less social support being available than desired. Scores range from 0 to 9, and participants should answer to a series of statements with 1 to 3 points (1 = “hardly ever,” 2 = “some of the time,” and 3 = “often”). Overall, higher scores indicate a greater feeling of loneliness or lack of social support. The internal consistency was good for both men (α = 0.75) and women (α = 0.84). The following item represents an example of this scale: “How often do you feel isolated from others?” Medium to strong positive correlations were expected between the PHQ-9 and UCLA-3 scores.

Perceived Stress Scale [PSS-10; Cohen et al., 1983; short version developed by Remor (2006)]. This 10-item scale evaluates the degree to which people perceive a lack of control in their daily lives. Scores range from 0 to 40 points, and participants should respond to a 5-point Likert-type scale, ranging from 0 (“never”) to 4 (“very often”). Higher scores indicate higher levels of psychological stress. This scale was both linguistic and culturally adapted in Ecuador by Ruisoto et al. (2020), finding good reliability (α = 0.85 and ω = 0.87), a bifactorial structure (which explains 56.99% of the total variance), as well as a satisfactory convergent validity with multiple health indicators (e.g., psychological inflexibility). An example item would be “In the last month, how often have you felt that you were unable to control important things in your life?” Medium to strong positive correlations were expected between the PHQ-9 and PSS-10.

Satisfaction with Life Scale [SWLS; Diener et al., 1985; Spanish adaptation conducted by Atienza et al. (2000)]. This 5-item instrument is aimed at assessing global cognitive judgments of one’s life satisfaction (not tapping related theoretical constructs such as positive affect or loneliness). The SWLS includes a 7-point Likert-type scale where answers range from 1 = “strongly disagree” to 7 = “strongly agree.” Overall ratings range from 5 to 35, and higher values indicate an increased satisfaction with one’s life. According to the authors of the original scale (Diener et al., 1985) some cut-offs could be followed as benchmarks: 5–9 = “extremely dissatisfied”; 10–14 = “dissatisfied”; 15–19 = “slightly dissatisfied”; 20 = “neutral”; 21–25 = “slightly satisfied”; 26–30 = “satisfied”; 31–35 = “extremely satisfied.” The psychometric properties of this unidimensional scale are adequate, being the internal consistency of the Spanish adaptation good (α = 0.84). An example item is: “So far I have gotten the important things I want in life.” Medium to strong negative correlations were expected between the PHQ-9 and SWLS scores.



Data Analyses

The statistical analyses were carried out using the IBM Statistical Package for the Social Sciences (SPSS) software (IBM Inc., Chicago, IL, United States; version 26.0), AMOS version 25.0 (IBM Inc., Armonk, NY, United States) and Bifactor Indices Calculator: A Microsoft Excel-Based Tool to Calculate Various Indices Relevant to Bifactor CFA Models (Dueber, 2017).

Firstly, Kolmogorov–Smirnov normality and Levene’s homoscedasticity tests were conducted to test basic assumptions. Based on the distribution of the scores, a multivariate analysis of variance (MANOVA) test was also developed, offering the advantage of reducing type I error by assessing the sex differences of all items in the same analysis. Effect sizes of principal comparisons of sex differences were calculated using eta squared (η2), taking into account values for small (0.01–0.05), medium (0.06–0.13) and large (0.14) effects (Cohen, 1988).

Secondly, the factorial structure was analyzed by performing a confirmatory factor analysis (CFA), using the maximum likelihood method. The estimators of the goodness-of-fit were the Bentler comparative fit index (CFI), the Tucker–Lewis index (TLI), the root mean square error of approximation (RMSEA), the standardized root mean squared residual (SRMR), the chi ratio squared (χ2) by degrees of freedom (CMIN/DF), the Akaike information criterion (AIC), and the Bayesian information criterion (BIC). Good fitness of the model was considered if CFI and TLI ≥ 0.95, RMSEA ≤ 0.06, SRMR ≤ 0.08, and CMIN/DF ≤ 3. AIC and BIC were used to evaluate alternative models with the smaller value in each case indicating the best fitting model.

According to precedent literature using a CFA approach, we compared in our study the fit of six distinct and possible models of the Ecuadorian version of PHQ-9 (see Figure 1): Model 1, a unidimensional structure where each item is represented by a one-factor, therefore including the nine items assessed within a unique general factor (e.g., Baas et al., 2011; Yu et al., 2012; Bélanger et al., 2019); Model 2, a bidimensional model where the items are grouped into two-factors: somatic (includes three items, 3 = sleep difficulties, 4 = fatigue, 5 = appetite changes) and cognitive/affective (includes six items, 1 = anhedonia, 2 = depressed mood, 6 = feeling of worthlessness, 7 = concentration problems, 8 = moving or speaking slowly, 9 = suicidal ideation) (e.g., Patel et al., 2019; Lamela et al., 2020); Model 3 also represents a two-factor model but eliminates items 7 and 8 (that is, the cognitive/affective dimension only includes the remaining four items) (see Granillo, 2012); Model 4 represents a hierarchical structure that combines Models 1 and 2 as it includes two different nested factors (somatic and cognitive/affective) and a general factor that results from the sum of all item scores (see Doi et al., 2018); Model 5 also represents a hierarchical structure, by combining Models 1 and 3, and removing items 7 and 8; and finally Model 6, a hierarchical structure that combines a general factor and three nested factors (somatic, cognitive/affective, and concentration/motor). It should be noted that loadings of the two-item factor concentration/motor have been constrained to be equal prior to standardization in order to achieve identifiability.


[image: image]

FIGURE 1. Tested models of the Ecuadorian version of PHQ-9. (A) Model 1. One-factor. (B) Model 2. Two-factors (somatic and cognitive/affective). (C) Model 3. Two-factors [somatic and cognitive/affective, but eliminating items 7 and 8; see Granillo (2012)]. (D) Model 4. Hierarchical structure that combines Models 1 and 2, including a general factor and two nested factors (somatic and cognitive/affective) (see Doi et al., 2018). (E) Model 5. Hierarchical structure that combines Models 1 and 3, eliminating items 7 and 8. (F) Model 6. Hierarchical structure that combines a general factor and three nested factors (somatic, cognitive/affective, and concentration/motor). PHQ-1, anhedonia; PHQ-2, depressed mood; PHQ-3, sleep difficulties; PHQ-4, fatigue; PHQ-5, appetite; PHQ-6, feeling of worthlessness; PHQ-7, concentration problems; PHQ-8, moving or speaking slowly; PHQ-9, suicidal ideation.


With the aim of assessing the hierarchical models, additional statistics such as ECV (Explained Common Variance), PUC (Percentage of Uncontaminated Correlations), replicability construct using H coefficient, omega coefficient (ω), and hierarchical omega coefficient (ωh) should be considered. Values greater than 0.70 for ECV and PUC support an essentially unidimensional structure of the PHQ-9 scale (Raykov and Hancock, 2005; Rodriguez et al., 2016). On the other hand, values included in the range 0.30–0.70 in ωh, H and ECV indexes reflect a substantive contribution of the factors or dimensions in explaining the construct variance; those values ≤ 0.30 indicate a poor contribution; and those values ≥ 0.70 indicate an excessive contribution (Moral et al., 2021).

Thirdly, we assessed the factorial invariance of the PHQ-9 across the total sample, taking into account the following models: configural invariance (Model configural, MC), which indicates a factorial structure without restrictions (baseline); metric invariance (Model metric, MM), where equivalence restrictions are established between factor loads; scalar invariance (Model Scalar, SC), that is, load and intercept equivalence restrictions; and strict invariance (Model Strict, ST), taking into account the equivalence restrictions of factor loads, intercepts, and residuals. Invariance tests for gender and age (<21 or >21 years old, that is, the median of the sample) were only planned for the best fitting model. We assessed the measurement invariance and its levels in accordance with the recommendations of Cheung and Rensvold (2002): ΔCFI ≤ 0.01 and ΔRMSEA ≤ 0.015.

Fourthly, internal consistency was analyzed based on omega coefficient (ω) and hierarchical omega coefficient (ωh), considering values ≥ 0.70 and 0.30 as satisfactory for ω and ωh, respectively. Finally, convergent and divergent validities were analyzed based on Pearson’s correlation (r) between the PHQ-9 scores and those scale’s ratings corresponding to different well-established psychological health indicators (psychological inflexibility, loneliness, perceived stress, and satisfaction with life). The size of Pearson’s correlation (r) values can range from 0.10 to 0.29 (small), 0.30 to 0.49 (medium), and 0.50 to 1.0 (large) (Cohen, 1988). In particular, r = 0.50–0.69 represents a strong value, r = 0.70–0.89 represents a very strong value, and ≥0.90 means that the relationship between the variables is perfect (Byrne, 2016).




RESULTS


Total and Sex Differences in the Patient Health Questionnaire-9 in Ecuador

Firstly, we assessed whether the PHQ-9 scores differed by sex. Overall, female participants reported significantly higher scores for depression (M = 6.86; SD = 5.92) than male ones (M = 5.81; SD = 5.42) on the total score (F = 45.515; p < 0.001; η2 = 0.008). Such statistically significant differences were also found throughout most PHQ-9 items, except for items 8 (referring to “moving or speaking slowly”) and 9 (referring to “suicidal ideation”). Nonetheless, effect sizes of comparison of such sex differences were very small and insignificant (see Table 1).


TABLE 1. Sex differences in Patient Health Questionnaire-9 (PHQ-9) scores (item by item).
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Confirmatory Factorial Analysis

With the aim of determining the PHQ-9 factor structure, we compared the goodness-of-fit indexes of six distinct factor models of the Ecuadorian Spanish version of the scale (see Figure 1): one-factor structure (Model 1); bi-factor structure (somatic and cognitive/affective dimensions; Model 2); bi-factor structure (somatic and cognitive/affective dimensions) without items 7 and 8 (Model 3); hierarchical structure that combines Models 1 and 2 (Model 4); hierarchical structure that combines Models 1 and 3, and removing items 7 and 8 (Model 5); and hierarchical structure that combines a general factor and three nested factors (somatic, cognitive/affective, and concentration/motor) (Model 6).

The CFI, TIL, RMSEA, SRMR, and CMIN/DF goodness-of-fit indexes of Models 1–5 were not as adequate as those presented by Model 6 (CFI = 0.996; TLI = 0.947; RMSEA = 0.036; SRMR = 0.008 CMIN/DF = 8.185; AIC = 182.721; BIC = 380.562) (see Table 2), although that model showed higher values for both AIC and BIC indicators when compared to Model 5 (AIC = 167.037; BIC = 167.102). Nevertheless, it is well-known that the AIC y BIC have explicit penalties for model complexity, and, in our analyses, Model 6 was definitely more complex that Model 5.


TABLE 2. Goodness-of-fit indexes for the confirmatory factor analysis (n = 5,394).
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On the other hand, the additional assessment of the hierarchical models revealed that all factor loadings of Model 6 were greater than 0.30 and positive, in contrast to Models 4 and 5 (see Figure 2). The ECV values of the general and specific factors (see Table 3) suggested that Model 4 is essentially unidimensional, progressively increasing such multidimensionality in hierarchical solutions 5 and 6. That is, the percentage of the variance explained by the nested factors increased and the one explained by the general factor decreased. Specifically, the general factor of Model 6 explained the 52.8% of variance of depressive symptoms, and the three nested factors explained the 13.6, 21, and 12.6%, respectively. Model 6 also showed satisfactory ωh and H indexes (ranging in the interval 0.30–0.70), suggesting a substantive contribution not only of the general factor but also of the nested factors in explaining the variance of depression. In addition, the increase in PUC (>0.70) in Model 6 indicates that structural coefficients are relatively unbiased.
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FIGURE 2. Patient Health Questionnaire-9 (PHQ-9) hierarchical models (Model 4, Model 5, and Model 6). Model 4. Hierarchical structure that combines Models 1 and 2, including two nested factors (somatic, cognitive/affective) and a general factor that results from the sum of all item scores (see Doi et al., 2018). Model 5. Hierarchical structure that combines Models 1 and 3, eliminating items 7 and 8. Model 6. Hierarchical structure that combines a general factor and three nested factors (somatic, cognitive/affective, and concentration/motor). PHQ-1, anhedonia; PHQ-2, depressed mood; PHQ-3, sleep difficulties; PHQ-4, fatigue; PHQ-5, appetite; PHQ-6, feeling of worthlessness; PHQ-7, concentration problems; PHQ-8, moving or speaking slowly; PHQ-9, suicidal ideation.



TABLE 3. Hierarchical model indexes (n = 5,394).
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The adjustment indexes of the hierarchical Model 6 (for both the total sample and separated by sex) are presented in Table 4, showing an adequate fit in each of them. On the one hand, the configural invariance (MC) presented good fit indicators (χ2(30) = 140.521; CFI = 0.995 and RMSEA = 0.026 [0.022–0.031]). Similarly, the metric invariance (MM) resulted on good fit indexes (χ2(44) = 182.527; CFI = 0.994; RMSEA = 0.024 [0.021–0.028]), being similar to the MC values since they showed minimal differences (ΔCFI = 0.001 and ΔRMSEA = −0.002). These results indicate that the factorial loads are invariant between the subsamples of men and women and, therefore, the covariances can be compared. On the other hand, the scalar invariance (SC) demonstrated indexes equal to the previous model (χ2(51) = 420.468; CFI = 0.993; RMSEA = 0.025 [0.022–0.028]) without minimal differences (ΔCFI = 0.001 and ΔRMSEA = 0.001), assuming the invariance between the different thresholds. Finally, the strict invariance (ST) reflects a good fit (χ2(60) = 262.937; CFI = 0.992; RMSEA = 0.025 [0.022–0.028]), showing no differences (ΔCFI = −0.001 and ΔRMSEA = 0) and verifying the invariance of the residuals. Overall, the combined results demonstrated the factorial invariance of the Ecuadorian version of the PHQ-9 across sex (both male and female college students) as well as across age (see Table 5).


TABLE 4. PQH-9 factorial invariance for the total sample and by sex.
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TABLE 5. PQH-9 factorial invariance for the total sample and by age.

[image: Table 5]


Internal Consistency and Convergent and Divergent Validities

The internal consistency of the hierarchical Model 6 of the PHQ-9 scale showed satisfactory outcomes for both the total scale (ω = 0.90, ωh = 0.68) and its three nested factors: somatic (ω = 0.81, ωh = 0.34), cognitive/affective (ω = 0.87, ωh = 0.38) and concentration/motor (ω = 0.69, ωh = 0.44). Regarding convergent validity, we conducted correlation analyses between PHQ-9 scores and some of the most relevant mental health factors. The main results (see Table 6) showed positive and statistically significant relationships between depressive symptomatology scores and psychological inflexibility, loneliness, and perceived stress (p < 0.01). Convergent validity analyses also demonstrated negative and statistically significant associations between PHQ-9 scores and satisfaction with life (p < 0.01). Most of the effect sizes of PHQ-9 on the mental health indicators were moderate or large (r > 0.50).


TABLE 6. Correlation matrix between Patient Health Questionnaire-9 (PHQ-9) scores and other psychological health-related measures.
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DISCUSSION

The main goal of the present study was to analyze the psychometric properties and factor structure of the PHQ-9 for the assessment of depression among a non-clinical subsample of Ecuadorian college students. To our knowledge, no research had previously evaluated both the psychometric properties and factor structure in the Ecuadorian culture. Overall, results showed the adequate psychometric properties of the Ecuadorian Spanish version of the scale and demonstrated that the bifactorial model had a better fit than the unidimensional did. Specifically, our findings not only support the presence of a dominant general factor but also suggest the existence of two distinct subcomponents (somatic and a cognitive/affective), remaining such a structure invariant across sex.

Firstly, results regarding depressive symptomatology across the sample showed low-to-middle scores, with females obtaining significantly higher scores compared to males. Previous studies have already highlighted that youth in LMICs are vulnerable to mental health issues (Pan American Health Organization, 2018; Akhtar et al., 2020) and Latin America is one of the regions with elevated rates of depressive symptomatology, including Ecuador among the top five countries that show higher rates of disability due to depression (Yusim et al., 2009; Pan American Health Organization, 2018). Moreover, our findings are in line with precedent research (e.g., Kuehner, 2017; World Health Organization, 2017; Tibubos et al., 2021) showing that depressive symptomatology is higher among females when compare to males, not only among the general population (e.g., Hyde et al., 2008; Parker and Brotchie, 2010; Salk et al., 2017) but also within the university context (Adewuya et al., 2006; Bitsika et al., 2010; Torres et al., 2017). In particular, depressive symptomatology in males could be related to violence, drug use and an increased risk of suffering somatic diseases, while women could express symptoms such as negative emotions, anhedonia or guilt, among others (Tibubos et al., 2021). In this vein, our results support precedent research since rates in females are significantly higher for most of the items of the PHQ-9 when compared to men (except for items 8 and 9). Nonetheless, it should be noted that effect sizes of such sex differences were very small in our study, although it is not strange considering that prevalence of depression not always differs between male and female students from LMICs (Akhtar et al., 2020). This result could be related to some barriers that female students are successfully overcoming, as their educational opportunities and rates of enrollment are gradually increasing (Akhtar et al., 2020). Beyond such small effect sizes, our results are important when taking into account that depression among college students is related to self-stigma (Waqas et al., 2014; Akhtar et al., 2020), poor academic performance (Adewuya et al., 2006; Akhtar et al., 2020), social disadvantages (Harrington et al., 1993), and financial difficulties (Andrews and Wilding, 2004), among others.

As previously reported in some studies (e.g., Huarcaya-Victoria et al., 2020), we did not find a good fit when considering a unique general factor (that is, a unidimensional structure) of the PHQ-9 scale. Due to this, other theoretical proposals (e.g., Granillo, 2012; Doi et al., 2018; Patel et al., 2019; Lamela et al., 2020) were empirically contrasted, showing that the hierarchical Model 6 had the best fit to the data. In this sense, the Ecuadorian version of the PHQ-9 replicates previous results that supported a multidimensional structure of the scale, by including not only a general factor but also three nested factors (somatic, cognitive/affective, and concentration/motor) that allow researchers and clinicians to assess depressive symptomatology more accurately without disregarding a total score. In their recent systematic review of the PHQ-9 factor structure and measurement invariance, Lamela et al. (2020) stressed that there is no consensus on the factorial structure of this scale, ranging from one-factor to three-factor structures. In our study, the PHQ-9 scale clearly showed a higher hierarchical structure that contains three nested factors, as Marcos-Nájera et al. (2018) found among Spanish women in their first semester of pregnancy (cognitive-affective, somatic, and pregnancy-related), although it should be noted that not under a hierarchical model. In particular, the Ecuadorian version also showed a third nested factor by including items 7 and 8 as a separate entity (that is, concentration problems and psychomotor disturbances). We believe that such items are a separate dimension because they might have a different meaning for Ecuadorian college students. In this vein, Granillo (2012) excluded items 7 and 8 in her analyses and explained that some characteristics of college students (age, context) could lead to different interpretations of the activity levels and ability to focus on some tasks. This is not our case, as the best fit to the data occurred when both items were included and as separate entities. However, these results demonstrate that items 7 and 8 should be interpreted with caution when PHQ-9 is applied to college students, as the meaning of such items should be contextualized to their daily activities carried out within their role as students. For example, several studies have highlighted that, among college students, the decreased ability to concentrate symptom could be genuinely associated with higher levels of smartphone use, especially across campus spaces such as libraries, study rooms, etc. (Demirci et al., 2015; Wang et al., 2018).

Overall, while other studies offered no evidence for the necessity of using a multidimensional approach (e.g., Boothroyd et al., 2019), we believe that this multifactorial approach is relevant among Ecuadorian college students, as precedent studies have supported with both college students (Granillo, 2012; Cassiani-Miranda et al., 2017; Miranda and Scoppetta, 2018) and other subgroups of the population (Chilcot et al., 2013; Petersen et al., 2015; Beard et al., 2016; Guo et al., 2017; Doi et al., 2018; Arnold et al., 2020; Shin et al., 2020). This conclusion is important when taking into consideration culturally specific manifestations of depression and the social factors that influence them (Yusim et al., 2009). For example, somatic manifestations of depression seem important in previous research conducted in Latin American culture (Muñoz et al., 2005), and specifically in the Andean highlands of Ecuador (Yusim et al., 2009). These findings are similar to other studies where affective and somatic symptoms among Latino college students represent different subscales because the appearance of somatic symptomatology is considered the norm rather than the exception (e.g., Granillo, 2012).

Regarding measurement invariance, results of our study showed that the hierarchical structure remained invariant across men and women, supporting the idea that gender differences in the scores of the Ecuadorian version of the PHQ-9 are related to classical gender disparities in depression (Hyde et al., 2008; Parker and Brotchie, 2010; Salk et al., 2017) rather than the existence of bias in the measurement itself. Thus, we can conclude that the PHQ-9 scale can be equally administered across Ecuadorian female and male college students and, furthermore, it represents a sensitive assessment tool to existing gender differences in depressive symptomatology within an Ecuadorian context. Moreover, the symptoms assessed by the PHQ-9 scale are equivalent across different age groups. These findings are relevant as they allow us to compare male and female PHQ-9 scores as well as those results from groups of different ages, therefore replicating measurement invariance obtained in precedent research (e.g., Keum et al., 2018; Miranda and Scoppetta, 2018; Patel et al., 2019; Lamela et al., 2020; Tibubos et al., 2021). Overall, having a screening tool that is invariant across sex and different age groups will allow researchers and clinicians to develop both preventive and treatment programs of depression for both female and male college students in Ecuador.

On the other hand, our analyses revealed good internal consistency, not only for the total score but also for somatic, cognitive/affective, and concentration/motor scores. Such good reliability is similar to those results reported in precedent analyses of different PHQ-9 versions (e.g., Kroenke et al., 2001; Hansson et al., 2009; Doi et al., 2018; Huarcaya-Victoria et al., 2020; Lamela et al., 2020). Furthermore, the convergent and divergent validities of the Ecuadorian Spanish PHQ-9 showed that this depressive symptomatology correlated positively with other transdiagnostic health-related measures, such as psychological inflexibility (experiential avoidance or the tendency to suppress internal experiences; Hayes et al., 1996), loneliness (perceived social isolation; Cacioppo et al., 2006; Hawkley and Cacioppo, 2010), and perceived stress (perception of lack of control over the results of our behavior; Cohen et al., 1983); and negatively with satisfaction with life (global cognitive judgments of one’s life satisfaction; Diener et al., 1985). These findings were also consistent with previous studies, in which PHQ-9 scores were positively correlated with psychological inflexibility (Gilbert et al., 2019; Kato, 2020; McCracken et al., 2021; Paladines-Costa et al., 2021), psychological stress (Ruisoto et al., 2020), and perception of loneliness (Liu et al., 2020); and negatively correlated with satisfaction with life (Mei et al., 2021). The evidence of such associations is relevant as it supports the role of the PHQ-9 scale as a tool for the comprehensive assessment of mental health along with other key transdiagnostic variables.

Several limitations of this study merit mention. Firstly, our results should be considered with caution, since the sample only corresponds to college students. Precedent studies analyzing the factor structure of this scale did not have the limitation of only including college students and, in pursuit of overcoming this shortcoming, future research should further explore the psychometric properties and factor structure of the Ecuadorian Spanish version of PHQ-9 among other non-clinical and clinical populations as well as other age groups. Secondly, we only tested the measurement invariance among sex and different age subgroups, and it was not possible to assess other variables. For example, we were unable to evaluate measurement invariance across different ethnic groups, as most of the students were mestizos (that is, mixed-race). On the other hand, the range of ages has been limited, so future studies should analyze such measurement invariance across a wider age range as well as across other sociodemographic and clinical variables. Thirdly, this represents a cross-sectional study so measurement invariance, internal consistency as well as convergent and divergent validities should be replicated in future longitudinal designs. Finally, the use of a self-report tool (as the PHQ-9 scale) may be subject to some inaccuracies in data collection because of memory bias.

In spite of these shortcomings, our findings highlight the necessity of early identification of those Ecuadorian young people at risk of developing a serious psychological problem, as well as reveal that the PQH-9 could be a useful tool for the screening of depression among Ecuadorian college students. The analyses conducted clearly emphasize good psychometric properties of the Ecuadorian Spanish version of this scale and support a hierarchical model that includes not only a general factor but also three distinct nested factors (somatic, cognitive/affective, and concentration/motor), preserving measurement invariance across sex and age. Moreover, PHQ-9 scores correlate with other relevant transdiagnostic indicators of mental health, such as psychological inflexibility, loneliness, perceived stress, and satisfaction with life. These results are important as PHQ-9 represents an easy-to-implement screening questionnaire and a useful tool to develop preventive programs (Lamela et al., 2020), now including the Ecuadorian university context.
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