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Abstract
The Patient Health Questionnaire-4 (PHQ-4) is an ultra-brief screening instrument to measure depressive and anxiety 
symptoms. This study evaluated the dimensionality and reliability of the online version of the PHQ-4 in a large sample of 
the general population in Colombia. Data were collected during the first phase of lockdown measures occasioned by the 
COVID-19 pandemic. A total of 18,061 adult participants completed the online version of the PHQ-4. The characteristics of 
the items and subscales were explored. Dimensionality was examined using confirmatory factor analysis (CFA), including 
an examination of invariance (configural, metric, and scalar) across socio-demographic characteristics. Reliability indices 
were computed and known-groups validity was addressed by estimating associations between PHQ-4 scores and socio-
demographic characteristics. The CFA showed significantly adequate fit indices for the expected two-factor structure, being 
invariant across gender, age, income level, education level, and region. Internal consistency was satisfactory for the PHQ-2 
(α = .83), the GAD-2 (α = .79), and the PHQ-4 (α = .86). Higher scores on depressive (PHQ-2), anxiety (GAD-2), and psy-
chological distress (PHQ-4) symptoms in females and young people, and those respondents with lower income, unemployed, 
and lower level of education were observed. The findings indicate that the PHQ-4 is a reliable scale for depressive and anxiety 
symptoms among adult Colombian people, being recommendable this tool for online surveys.
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Introduction

Anxiety and depression are the most prevalent emotional 
disturbances (Wittchen et al., 2011). The high comorbidity 
between them, close to 50% of cases (Kessler et al., 2015), 
as well as the impact of both mood disorders on the func-
tioning and quality of life of affected individuals are priority 
problems for public health systems (Kroenke et al., 2009). 
The prevalence of anxiety disorders increased to 11% from 
1990 to 2010, growing from 200 to 272 million reported 
cases worldwide (Baxter et al., 2014). A meta-analysis that 
examined 68 studies conducted in 30 countries, between 
1994 and 2014, reported a prevalence of depression of 
around 13% in the general population (Lim et al., 2018). 
According to World Health Organization (2011) population 
reports estimate that by 2030 emotional disorders will be 
the most disabling mental health conditions worldwide. The 
COVID-19 pandemic has increased the prevalence of mood 
disorders in the clinical and non-clinical population (Luo 
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et al., 2020; Xiong et al., 2020), pointing to the relevance of 
reliable screening tools for the assessment and monitoring 
of symptoms severity.

In recent years, it has been highlighted the importance 
of brief, rapid, and reliable screening tools to facilitate 
diagnosis of mood disorders in healthcare settings (Olariu 
et al., 2015). Different authors have proposed the use of brief 
screening tools to reduce misdiagnosis (Castro-Rodríguez 
et al., 2015), to optimize health system resources (Cano-
Vindel et al., 2018), and to improve clinical outcomes (Gold-
berg et al., 2017). Specifically, the Patient Health Question-
naire (PHQ-4) is one of the most widely used an ultra-brief 
screening instruments to measure depressive and anxiety 
symptoms (Kroenke et al., 2009). This ultra-brief self-report 
instrument combines two items of the PHQ-9 (Kroenke 
et  al., 2001) and two items of the Generalized Anxiety 
Disorder (GAD-7; Spitzer et al., 2006). The psychometric 
properties of the PHQ-4 has been explored in clinical (Cano-
Vindel et al., 2018; Ghaheri et al., 2020; Kroenke et al., 
2009; Renovanz et al., 2019; Weihs et al., 2018) and non-
clinical samples (Fong et al., 2023; Kazlauskas et al., 2023; 
Khubchandani et al., 2016; Kocalevent et al., 2014; Lari-
onow & Mudło, 2023; Löwe et al., 2010; Meidl et al., 2023; 
Mendoza et al., 2022; Mills et al., 2015) in several countries 
(i.e., Colombia, Denmark, Ecuador, Germany, Greek, Iran, 
Korea, Philippines, Poland, Spain, and United States, among 
others), but mainly in paper-and-pencil format.

Online screening tools are reliable for the detection of 
mood disorders (Muñoz-Navarro et al., 2017a, b). These 
questionnaires facilitate data collection and help to avoid 
limitations of data loss in the classic paper-and-pencil for-
mat or response bias in face-to-face interviews. The evalu-
ation of the psychometric properties of an online version 
is necessary, even if the paper version has been explored 
(Campbell et al., 2015; Coons et al., 2009; Mendoza et al., 
2022). Recently, Cano-Vindel et al. (2018) tested the dimen-
sionality, reliability, and validity of a computerized version 
of the PHQ-4 in a Spanish sample of 1052 patients from 
28 primary care centers. Results indicated adequate inter-
nal consistency for depressive (α = .86) and anxiety (α = .76) 
symptoms. Even though the PHQ-4 has been standardized 
on a representative sample of 1500 people from the gen-
eral Colombian population through face-to-face interviews 
(Kocalevent et al., 2014) –also with adequate properties–, 
there is no evidence of the psychometric properties of an 
online version of this instrument in other Spanish-speak-
ing countries apart from Spain. This is the first study that 
provides information on the online version of the PHQ-4 
in a large sample of the Colombian population during the 
COVID-19 pandemic.

As far as it is known, the goodness-of-fit of a bifacto-
rial structure for the PHQ-4 has not been tested. Recently, 
Tibubos et al. (2021) evaluated the internal structure of 

the PHQ-9 using confirmatory factor analysis (CFA). The 
bifactor model yielded an excellent fit to the data, being 
superior to that obtained in the one- and two-factor models. 
Two types of latent factors are defined in bifactor models. 
The first is a general factor in which all items are allowed to 
load (i.e., PHQ-4) and the second is composed of specific 
factors in which the items are distributed by their content 
(i.e., PHQ-2 and GAD-2). In the case of the PHQ-4 –and 
following the Clark and Watson’s tripartite model (1991)–, 
the general factor reflects the shared component of depres-
sion and anxiety (i.e., psychological distress; Drapeau et al., 
2012), whereas the specific factors (depression and anxiety 
after controlling for the general negative affect factor) rep-
resent low positive affect (for depression; Kroenke et al., 
2009) and hyperarousal (for anxiety; Kroenke et al., 2009).

For all these reasons, it seems relevant to study the psy-
chometric properties of the PHQ-4. Particularly, this study 
evaluated the dimensionality and reliability of the online 
version of the PHQ-4 in a large sample of the general popu-
lation in Colombia collected during the first phase of lock-
down measures occasioned by the COVID-19 pandemic 
(i.e., May to June 20, 2020). The four objectives and hypoth-
eses explored in this research are presented below:

1. Firstly, to examine the goodness-of-fit of the one-, 
two-, and bifactor model of the PHQ-4. In line with 
the evidence reported in previous studies (Cano-Vindel 
et al., 2018; Fong et al., 2023; Kocalevent et al., 2014; 
Kroenke et al., 2009; Löwe et al., 2010; Meidl et al., 
2023; Mendoza et al., 2022), it was speculated that the 
two-factor correlated model would have a significantly 
better fit to the data than the other models (hypothesis 
1).

2. Secondly, to test invariance (configural, metric, and sca-
lar) of the best-fitting model across socio-demographic 
characteristics. As in previous validations (Kocalevent 
et al., 2014; Larionow & Mudło, 2023; Löwe et al., 
2010; Mendoza et al., 2022), it was expected that the 
dimensions were invariant across gender, age, income 
level, education level, and region (hypothesis 2).

3. Thirdly, to explore the reliability of the PHQ-4 subscales 
through different reliability indexes (i.e., Cronbach's 
α, McDonald's ω, and Guttman's λ2). The PHQ-2, the 
GAD-2, and the PHQ-4 subscales were expected to have 
the capacity to reliably measure anxiety, depression, and 
psychological distress beyond the reliability index exam-
ined (hypothesis 3).

4. Fourthly, to explore the relationship between the PHQ-4 
scores with socio-demographic characteristics of this 
sample. Based on the results from previous psycho-
metric studies (Cano-Vindel et al., 2018; Fong et al., 
2023; Kocalevent et al., 2014; Löwe et al., 2010; Meidl 
et al., 2023; Mendoza et al., 2022), it was expected that 
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females, older individuals, those with lower incomes, 
employed, or with lower levels of education would 
exhibit higher depressive, anxiety, and psychological 
distress symptoms (hypothesis 4).

Method

Study design

Data analyses of the online version of the PHQ-4 were 
conducted using the database of the PSY-COVID study in 
Colombia (Sanabria-Mazo & Sanz, 2021). PSY-COVID is 
a cross-sectional study that aimed to assess the psychosocial 
impact of the COVID-19 pandemic in 30 countries. Specifi-
cally, this article explored data from the general population 
residing in Colombia during the first phase of the lockdown 
measures. Using the database of PSY-COVID, two previous 
studies have been published on the impact of COVID-19 
lockdown measures on the mental health in the Colombian 
population (see Sanabria-Mazo et al., 2021a, b).

Participants

In total, 18,833 people completed the online questionnaire 
in Colombia, of which 772 were excluded from this analy-
sis because they resided in other countries during the first 
wave of COVID-19 pandemic. Finally, the sample consisted 
of 18,061 participants from all regions of the country. As 
shown in Table 1, majority of the participants were female 
(75%), adults between 25–34 years old (30%), with medium 
income levels (62%), with university education level (90%), 
and resided in the Andean region (52%). Inclusion criteria 
were adults (≥ 18 years old) residing in Colombia during the 
period in which the data were collected (see Table 1). No 
participants who met the eligibility criteria were excluded 
from the analyses.

Procedure

Administration of an anonymous online questionnaire gener-
ated with Google Forms® was carried out using a non-prob-
abilistic sampling (snowball method) from May  20th to 20 
June  20th, 2020. The survey was distributed through social 
networks, media, and institutional contacts. A panel of 30 
international experts in clinical and health psychology vali-
dated the online questionnaire. The instruments used in this 
online survey were piloted prior to administration. No eco-
nomic incentives were offered to participants for responding 
to this anonymous survey. The time to complete the socio-
demographic and PHQ-4 items were approximately 3 min. 
More information on the procedure of the PSY-COVID study 
in Colombia is available in Sanabria-Mazo et al., (2021a, b). 

This research was approved by the Ethical Committee on 
Animal and Human Experimentation of the Autonomous 
University of Barcelona (CEEAH-5197).

Measures

The Patient Health Questionnaire-4 (PHQ-4) was used to 
measure depressive and anxiety symptoms (Löwe et al., 
2010). The two items of PHQ-2 correspond to the symptoms 
of the Diagnostic and Statistical Manual of Mental Disor-
ders-IV (DSM-IV) diagnostic criteria for major depressive 
disorder (i.e., loss of interest and depressive mood) and the 
two items of GAD-2 to the symptoms of generalized anxiety 
disorder (i.e., nervousness and worries). This version con-
tains 4 items with a 4-point Likert response format, where 
0 corresponds to "not at all" and 3 to “nearly every day", 
and questions are asked in the time frame of the last two 
weeks. The total score of the PHQ-4 (psychological distress) 
ranges from 0 to 12 and the specific score of its two sub-
scales (PHQ-2 and GAD-2) ranges from 0 to 6. The cut-off 
points for detecting probable cases of depression (PHQ-2) 
or anxiety (GAD-2) is 3 or more for each subscale; and for 

Table 1  Socio-demographic characteristics of the sample

n = frequency, % = percentage

Variables, n (%) Sample (n = 18,061)

Gender
  Female 13,491 (75.0)
  Male 4,495 (25.0)

Age groups
  18–24 years 4,564 (25.3)
  25–34 years 5,426 (30.0)
  35–44 years 3,865 (21.4)
  45–54 years 2,411 (13.3)
   ≥ 55 years 1,795 (9.9)

Income level
  Low 5,173 (28.6)
  Medium 11,186 (61.9)
  High 1,702 (9.4)

Work status
  Employed 10,872 (60.3)
  Unemployed 7,162 (39.7)

Education level
  Primary 322 (1.8)
  Secondary 1,536 (8.5)
  University 16,185 (89.7)

Region
  Amazon 285 (1.6)
  Andean 9,347 (51.9)
  Caribbean 1,395 (7.8)
  Orinoco 557 (3.1)
  Pacific 6,420 (35.7)
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probable cases of psychological distress (PHQ-4) is 6 or more 
for total scale (Cano-Vindel et al., 2018; Kocalevent et al., 
2014; Löwe et al., 2010; Mendoza et al., 2022).

In addition, a socio-demographic information question-
naire was included to collect data about gender (female and 
male), age, income level (low, medium, and high), work sta-
tus (employed and unemployed), educational level (primary, 
secondary, and university), and region of residence (Ama-
zon, Andean, Caribbean, Orinoco, and Pacific).

Data analyses

Initially, descriptive statistics were conducted for socio-
demographic variables as frequencies (n) and percentages 
(%). Characteristics of the PHQ-4 were explored, including 
item means and standard deviations (SD), skewness and kur-
tosis, corrected item-total correlations, among items in each 
subscale, and between items of different subscales. Given 
the brevity of the scales, these correlations were analyzed 
using the Spearman-Brown correction. No outliers were 
identified in the analyses and none of the participants were 
excluded due to missing data. The dimensionality of the 
PHQ-4 was examined through CFA, using maximum likeli-
hood as the estimation method. Regarding dimensionality, 
it tested a (1) one-factor model with the four items loading 
on the latent factor; (2) two-factors model including two 
correlated dimensions; and (3) bifactor model with the four 
items saturated with a global latent factor of psychological 
distress plus two uncorrelated specific factors of anxiety and 
depression.

The Tucker–Lewis’s Index (TLI), Normed Fit Index 
(NFI), and Comparative Fit Index (CFI) were used to evalu-
ate goodness-off, with > . 90 confidence intervals and the 
Root Mean Square Error of Approximation (RSMEA) < .08, 
according to Schermelleh-Engel et al. (2003). The invariance 
(configural, metric, and scalar) of the models were tested 
by gender, age, income level, education level, and region in 

comparable subsamples with random assignment. The con-
figural invariance provides evidence on the consistency of 
the factor structure of the model across groups, the metric 
invariance on the factor loadings of the items across groups, 
and the scalar invariance on the equality of the mean scores 
across groups (Van de Schoot et al., 2012). In addition, to 
determine measurement invariance, the multigroup CFA was 
conducted, observing a change of ΔCFI that is less than or 
equal to .01, according with Chen’s (2007).

To estimate reliability, both total internal consistency 
of the scale (PHQ-4) and the subscales (PHQ-2 and GAD-
2) were assessed through Cronbach's α, McDonald's ω, 
and Guttman's λ2. Furthermore, a known-groups validity 
approach was used to estimate associations between PHQ-4 
scores and socio-demographic characteristics that have been 
reported in the literature as risk factors for depression and 
anxiety. For this purpose, univariate group comparisons 
were performed with the PHQ-2, the GAD-2, and the PHQ-4 
scores as dependent variables through t-tests and analysis of 
variance (ANOVA), considering the Bonferroni adjustment 
for multiple testing. Statistical analyses were performed with 
SPSS-26®, AMOS-5, R Studio, and JASP®.

Results

Item and scale characteristics

Table 2 shows descriptive analyses of the items, subscales 
(PHQ-2 and GAD-2) and total scale (PHQ-4). Mean (SD) 
score of PHQ-2 was 2.28 (1.61), GAD-2 was 2.01 (1.67), 
and PHQ-4 was 4.29 (3.01). Corrected item-total correla-
tions ranged from r = .62 to r = .77. Correlation between 
the two items of PHQ-2 was r = .64 and between the two 
items of GAD-2 was .68, while correlation of the items 
with the items of the other subscale ranged from r = .46 
to r = .68. PHQ-2 and GAD-2 had a correlation of r = .64, 

Table 2  Characteristics of the items and subscales of the PHQ-4

Items M (95% CI) SD Skewness Kurtosis Reliability

α ω λ2

Depression (PHQ-2)
  1. Little interest or pleasure in doing things 1.24 (1.23–1.25) 0.88 .50 -.37
  2. Feeling down, depressed, or hopeless 1.04 (1.03–1.05) 0.89 .66 -.21

PHQ-2 total score 2.28 (2.26–2.30) 1.61 .61 -.02 .79 .81 .80
Anxiety (GAD-2)

  1. Feeling nervous, anxious, or on edge 1.04 (1.03–1.05) 0.89 .64 -.23
  2. Not being able to stop or control worrying 0.97 (0.95–0.98) .92 .72 -.30

GAD-2 total score 2.01 (1.98–2.03) 1.67 .74 -.10 .83 .83 .82
Distress (PHQ-4)
PHQ-4 total score 4.29 (4.24–4.33) 3.01 .73 -.03 .86 .86 .86
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indicating high overlap between subscales. All the above 
correlations were statistically significant (p < .01).

Dimensionality

As shown in Table 3, the fit indices for the correlated two-
factor model were significantly better (p < .001; X2 = 938.24) 
than those obtained for the one-factor model [CFI (0.99 vs. 
0.94), TLI (0.99 vs. 0.83), NFI (0.99 vs. 94), and RMSEA 
(0.04 vs. 0.23)], which provides strong support for the 
adequacy of the original model proposed by Kroenke et al. 
(2009). The bifactor structure was tested, although no con-
vergence was found for this model.

Regarding factor loadings of the tested factor models, 
in the two-factor model ranged between .71 and .92, and 
those of the one-factor model between .68 and .83 (see 
Fig. 1). The results slightly differed between the specific 
factors of anxiety and depression. In line with hypoth-
esis 1, these results confirm that the two-factor correlated 
model have a significantly better fit to the data than the 
other models.

Comparable subsamples with random assignment 
were used to test the invariance (configural, metric, 
and scalar) of the two-factor correlated model by gen-
der (female: n  = 4,305; male: n  = 4,295), age (≤ 32 year
s: n  = 9,169; > 32 years: n  = 8,892), income level (low: 
n = 1,173; medium: n = 1,186; high: n = 1,102), education 
level (primary: n = 340; secondary: n = 436; university: 
n = 485), and region (Amazon: n = 285; Andean: n = 447; 
Caribbean: n = 345; Orinoco: n = 328; Pacific: n = 420). 
Table 4 shows that no structural differences were identified 
the best-fitting model according to gender, age, income 
level, education level, and region with a Δ CFI lower than 
.01, which confirm hypothesis 2.

Reliability

Reliability of the PHQ-2 (α = .79, ω = .81, and λ2 = .80), 
the GAD-2 (α = .83, ω = .83, and λ2 = .82), and the PHQ-4 
(α = .86, ω = .86, and λ2 = .86) was above .78 on all calculated 
indicators. The adequate reliability indices for depression, 
anxiety, and psychological distress confirms hypothesis 3.

Table 3  Confirmatory factor 
analysis (CFA) comparing fit 
indices of the one-factor and 
two-factor model of PHQ-4

The bifactor structure was tested, although no convergence was found for this model

SB X2 df CFI TLI NFI RMSEA X2 p

One-factor model 1960.335 1 .94 .83 .94 .23 938.24  < .001
Two-factor model 33.528 6 .99 .99 .99 .04

Loss of 
interest

PHQ-4

Depressive 
mood

Nervousness

Worries

One-factor model

Loss of 
interest

PHQ-2

Depressive 
mood

Nervousness

Worries

Two-factor model

GAD-2

.68

.83

.81

.81

.83

.71

.92

.84

.85

Fig. 1  Factor loadings for the one-and two-factor models of the PHQ-4
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Table 4  Test for configural invariance across gender, age, income level, education level, and region using multi-group CFA

X2 (df) ΔP CMIN/df CFI Δ CFI RMSEA Δ RMSEA Invariance

Across gender
  Groups
    Female (n = 4,305) 13.772 (2) – 6.886 .999 – .036 – –
    Male (n = 4,295) 12.054 (2) – 6.027 .999 – .033 – –
  Multigroup analysis
    Configural model 32.289 (2) – – .999 .029 Invariant
    Metric model 33.688 (4)  < .01 8.422 .999 .000 .020 .009 Invariant
    Scalar model 175.090 (8)  < .01 21.886 .995 .004 .034 .014 Invariant

Across age
  Groups
     ≤ 32 years (n = 9,169) 15.143(1) – 15.143 .999 – .039 – –
     > 32 years (n = 8,892) 13.543 (1) – 13.543 .999 – .038 – –
  Multigroup analysis
    Configural model 28.685 (2) – 14.343 .999 – .027 – Invariant
    Metric model 34.327 (4)  < .01 8.582 .999 .000 .020 .007 Invariant
    Scalar model 1444.32 (8)  < .01 180.540 .991 .008 .035 .015 Invariant

Across income level
  Groups
    Low (n = 1,173) 17.424 (1) – 17.424 .998 – .056 – –
    Medium (n = 1,186) 11.049 (1) – 11.049 1.00 – .030 – –
    High (n = 1,102) 2.900 (1) – 2.900 .999 – .033 – –
  Multigroup analysis
    Configural model 31.370 (3) – – .999 – .023 Invariant
    Metric model 51.474 (7)  < .01 7.35 .999 .000 .019 .004 Invariant
    Scalar model 586.068 (15)  < .01 39.5071 .994 .005 .046 .027 Invariant

Across education level
  Groups
    Primary (n = 340) 17.424 (1) – 17.424 .998 – .056 – –
    Secondary (n = 436) 11.049 (1) – 11.049 1.00 – .030 – –
    University (n = 485) 2.900 (1) – 2.900 .999 – .033 – –
  Multigroup analysis
    Configural model 31.370 (3) – – .999 .023 Invariant
    Metric model 51.474 (7)  < .01 7.35 .999 .000 .019 .004 Invariant
    Scalar model 586.068 (15)  < .01 39.5071 .989 .010 .046 .027 Invariant

Across region
  Groups
    Amazon (n = 285) .005 (1) – 0.005 1.00 – .000 – –
    Andean (n = 447) 5.609 (1) – 5.609 1.00 – .022 – –
    Caribbean (n = 345) 8.369 (1) – 8.369 .997 – .073 – –
    Orinoco (n = 328) .123 (1) – .123 1.00 – .000 – –
    Pacific (n = 420) 28.147 (1) – 28.147 .998 – .065 – –
  Multigroup analysis
    Configural model 42.253 (5) – – .999 – .020 – Invariant
    Metric model 55.012 (13)  < .01 4.232 .999 .000 .013 .007 Invariant
    Scalar model 157.242 (29)  < .01 5,422 .996 .003 .016 .003 Invariant
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Known groups validity

As shown in Table 5, statistically significant differences 
were found in the PHQ-2, the GAD-2, and the PHQ-4 
scores according to gender, age, income level, work status, 
and educational level, but with small effect sizes (d < 0.2 
and η2 < 0.12). Females, younger age, unemployed, and 
those with lower incomes and educational levels reported 
the higher depression (PHQ-2), anxiety (GAD-2), and psy-
chological distress (PHQ-4) scores. The higher scores for 
females, and those with lower incomes and educational lev-
els were consistent with hypothesis 4. However, they were 
inconsistent with the higher scores expected for older age 
and employed. For more information, the prevalence of 
depressive (35%) and anxiety (29%) symptoms can be read 
in detail in Sanabria-Mazo et al. (2021a).

Discussion

The findings of this study provide evidence that the online 
version of PHQ-4 is a reliable ultra-brief self-adminis-
tered instrument for measuring depressive and anxiety 
symptoms in the general population in Colombia. Previ-
ous studies have demonstrated the validity of the classic 

paper-and-pencil format of the PHQ-4 in clinical (Ghaheri 
et al., 2020; Kroenke et al., 2009; Renovanz et al., 2019; 
Weihs et al., 2018) and non-clinical samples (Khubchan-
dani et al., 2016; Kocalevent et al., 2014; Löwe et al., 
2010; Mills et al., 2015), as well as non-clinical samples in 
online version during the first few months of the COVID-
19 outbroke in Philippines (Mendoza et al., 2022). How-
ever, as far as it is known, this is the first study to evaluate 
the dimensionality and reliability of an online version of 
the PHQ-4 in a large sample of the general population in 
Colombia during the COVID-19 pandemic.

Consistent with previous research carried out in the 
classic paper-and-pencil and face-to-face interviews 
(Kocalevent et al., 2014; Kroenke et al., 2009; Löwe 
et al., 2010), CFA indicates that the two-factor struc-
ture (i.e., depression and anxiety) of the online PHQ-4 
performs significantly better than the one-factor struc-
ture (i.e., psychological distress), with excellent fit indi-
ces on all parameters (CFI = .99, TLI = .99, NFI = .99, 
RMSEA = .04). Furthermore, these findings were con-
sistent with those reported in another recent study of 
the PHQ-4 administered online (Mendoza et al., 2022). 
The bifactorial model did not converge probably due 
to the small number of indicators per latent variable. 
Therefore, these results demonstrate that the two-factor 

Table 5  Association PHQ-4 scores and socio-demographic characteristics

Between-group differences were calculated through t-test and ANOVA, considering the Bonferroni adjustment for multiple testing

Variables PHQ-2 (0–6) GAD-2 (0–6) PHQ-4 (0–12)

Score
M (SD)

Difference groups
p value (effect size)

Score
M (SD)

Difference groups
p value (effect size)

Score
M (SD)

Difference groups
p value (effect size)

Gender  < .001 (d = 0.15)  < .001 (d = 0.19)  < .001 (d = 0.19)
  Female 2.34 (1.60) 2.08 (1.68) 4.42 (3.00)
  Male 2.09 (1.63) 1.77 (1.63) 3.86 (2.99)

Age groups  < .001 (η2 = 0.09)  < .001 (η2 = 0.03)  < .001 (η2 = 0.07)
  1. 18–24 years 2.98 (1.65) 1 > 2 > 3 > 4 > 5 2.43 (1.81) 1 > 2 > 3 > 4 > 5 5.41 (3.14) 1 > 2 > 3 > 4 > 5
  2. 25–34 years 2.38 (1.55) 2.04 (1.68) 4.42 (2.96)
  3. 35–44 years 1.99 (1.50) 1.86 (1.57) 3.85 (2.82)
  4. 45–54 years 1.76 (1.45) 1.70 (1.54) 3.46 (2.75)
  5. ≥ 55 years 1.53 (1.37) 1.55 (1.40) 3.08 (2.51)

Income level  < .001 (η2 = 0.03)  < .001 (η2 = 0.01)  < .001 (η2 = 0.02)
  1. Low 2.69 (1.70) 1 > 2 > 3 2.27 (1.80) 1 > 2 > 3 4.95 (3.23) 1 > 2 > 3
  2. Medium 2.15 (1.54) 1.92 (1.61) 4.08 (2.88)
  3. High 1.88 (1.54) 1.76 (1.55) 3.63 (2.81)

Work status  < .001 (d = 0.15)  < .001 (d = 0.08)  < .001 (d = 0.13)
  Employed 2.18 (1.57) 1.95 (1.64) 4.13 (2.94)
  Unemployed 2.43 (1.65) 2.09 (1.72) 4.52 (3.09)

Education level  = .002 (η2 < 0.01)  = .004 (η2 < 0.01)  = .001 (η2 = 0.01)
  1. Primary 2.25 (1.74) 2.06 (1.80) 4.32 (3.28)
  2. Secondary 2.42 (1.71) 2 > 3 > 1 2.14 (1.82) 2 > 3 > 1 4.55 (3.26) 2 > 3 > 1
  3. University 2.27 (1.60) 1.99 (1.65) 4.26 (2.98)
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correlated model is the best fit to the data, confirming 
hypothesis 1.

The high correlation between the depression (PHQ-2) 
and anxiety (GAD-2) subscales was like those reported in 
previous studies (Kroenke et al., 2009; Löwe et al., 2010; 
Mendoza et al., 2022). Comorbidity between these mood 
disorders, close to 50% of cases (Kessler et al., 2015), theo-
retically explains the high correlation identified between 
both subscales of the PHQ-4 (Kocalevent et  al., 2014; 
Kroenke et al., 2009; Löwe et al., 2010; Mendoza et al., 
2022). The structure of two factors (depression and anxi-
ety) that share a higher order factor (psychological distress) 
is consistent with the conception of two nosological entities 
clearly differentiated by the causal cognitive processes and 
their clinical manifestations (Clark & Watson, 1991) and 
with the extensive empirical evidence of the high comorbid-
ity of both disorders (Kessler et al., 2015).

As in previous validations (Fong et al., 2023; Kocalevent 
et al., 2014; Löwe et al., 2010; Meidl et al., 2023; Men-
doza et al., 2022), the two-factor structure of the PHQ-4 
was invariant (configural, metric, and scalar) across gender, 
age, income level, education level, and region in this study, 
supporting hypothesis 2. Given the geographically based 
cultural heterogeneity of Colombia, regional invariance of 
PHQ-4 seems to be a particularly relevant finding. Despite 
the criticisms about the real relevance of the invariance of 
psychological assessment instruments (Welzel et al., 2021), 
there is certainly a great consensus that in cross-cultural 
studies it is necessary to guarantee its homogeneous behav-
ior. Recently, the results of a cross-cultural research con-
ducted in 7 European countries (Austria, Croatia, Georgia, 
Germany, Lithuania, Portugal, and Sweden) have shown that 
the PHQ-4 could be generalized to other countries and cul-
tures (Kazlauskas et al., 2023).

With regard to reliability, internal consistency values 
were slightly higher than those reported in other psycho-
metric studies (Cano-Vindel et al., 2018; Ghaheri et al., 
2020; Khubchandani et al., 2016; Kocalevent et al., 2014; 
Löwe et al., 2010; Mendoza et al., 2022), with values close 
to α = .83 for depression (PHQ-2), α = .79 for anxiety (GAD-
2), and α = .86 for psychological distress (PHQ-4), which 
supports hypothesis 3. Although small effect sizes were 
obtained, the findings of this study provide further evidence 
about gender, age, income level, work status, and educa-
tional level role as risk factors for depression and anxiety. In 
line with other studies and hypothesis 4, it was identified that 
people of female gender, low income, and low education lev-
els reported higher scores on depression, anxiety, and psy-
chological distress (Khubchandani et al., 2016; Kocalevent 
et al., 2014; Löwe et al., 2010; Mendoza et al., 2022; Mills 
et al., 2015). In contrast, it was found that younger people 
and unemployed reported higher scores than people who 
were older (Löwe et al., 2010) and employed (Kocalevent 

et  al., 2014), results in line a vast amount of empirical 
evidence reflecting the negative effect of the COVID-19 
pandemic on the mental health (Hossain et al., 2020), a 
phenomenon also observed in other studies on Colombian 
population (Caballero-Domínguez et al., 2022; Cénat et al., 
2022; Gómez-Restrepo et al., 2022).

Regarding prevalence, 35% of the participants in this 
sample showed depressive symptoms and 29% anxiety 
symptoms (see Sanabria-Mazo et al., 2021a, b). Consist-
ent with other research in the general population during the 
COVID-19 pandemic (Luo et al., 2020; Xiong et al., 2020, 
it was found that about one third of this sample showed 
depressive and anxiety symptoms. Specifically, the popula-
tion groups most affected by the COVID-19 pandemic in 
Colombia were low-income people, students, and young 
adults, with depressive symptoms between 46 and 56% and 
anxiety symptoms between 36 and 40% (Sanabria-Mazo 
et al., 2021a). Compared with the results of a national sur-
vey, this study provided evidence that there were 2.5 to 2.8 
times more people with risk of anxiety and 1.5 to 1.9 times 
more with risk of depression in the first wave of the COVID-
19 outbreak (Sanabria-Mazo et al., 2021a). Although the 
above comparison is from a non-representative sample of the 
Colombian population, the reported differences highlight the 
need to prioritize prevention, intervention, and monitoring 
of symptoms related to emotional disorders.

Limitations

These findings should be interpreted considering the fol-
lowing limitations. First, the analyses were conducted 
based on a non-representative sample, which impedes 
the generalizability of the results to the general popula-
tion of Colombia or other Spanish-speaking languages. 
Second, due to the cross-sectional design, it was not pos-
sible to calculate the test–retest reliability of the instru-
ment. Third, although the convergent and divergent of 
the PHQ-4 has been demonstrated in previous studies 
(Kocalevent et  al., 2014; Kroenke et  al., 2009; Löwe 
et al., 2010), no other instruments were used to provide 
further evidence of construct validity. Fourth, diagnostic 
interviews were not considered as a procedure to verify 
criterion validity, making it not possible to provide fur-
ther evidence on specificity and sensitivity for the optimal 
cut-off point (Mitchell et al., 2016; Plummer et al., 2016). 
Fifth, it was not possible examine the responsiveness, the 
smallest detectable change, or the minimal clinical impor-
tant difference for scoring the PHQ-4. Sixth, online data 
collection can have a negative impact on the representa-
tion of population groups with internet connection diffi-
culties, lack of knowledge in the use of new technologies, 
and low literacy.
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Conclusions

In summary, this study provides further evidence on the 
dimensionality and reliability of an ultra-brief online screen-
ing instruments for the detection of depressive and anxi-
ety symptoms. It also shows that presentation in its online 
format does not alter its psychometric properties and it is 
invariant across gender, age, income level, education level, 
and region. The existing results from the PHQ-2 and GAD-2 
denote similar psychometric behavior to the full versions of 
the PHQ-9 and GAD-2. Although the PHQ-2 and GAD-2 
are reliable subscales for rapid screening of depression and 
anxiety, the use of their full versions is recommended when 
all DSM-IV diagnostic criteria need to be assessed. In line 
with the proposal by Löwe et al. (2010), it is suggested to 
use the total scale as a global screening tool for psycho-
logical distress (PHQ-4), and the depression (PHQ-2) and 
anxiety (GAD-2) subscales for their discriminated detection. 
Finally, PHQ-4 is an ultra-brief screening tool that can help 
to optimize the time resources of health systems, especially 
during health crises.
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