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Abstract
This study examined the psychometric properties of the Patient Health Questionnaire-4 (PHQ-4) as an ultra-brief screener of 
depression and anxiety in the Philippines during the COVID-19 outbreak. Data from 4,524 non-clinical community respondents 
aged 18-73 years old was collected online between March and July 2020. We evaluated the screener’s factor structure, measurement 
invariance, and criterion-related validity using confirmatory factor analysis (CFA), multigroup CFA, and structural equation mod-
eling (SEM), respectively. We also evaluated the accuracy of the PHQ-4 cut-off scores by comparing the them with the screeners’ 
full scales (i.e., PHQ-9 and GAD-7). Using the cutoff scores of the screeners, we also estimated the prevalence rates of depression 
and anxiety. The PHQ-4 has good internal reliability (Cronbach’s α = 0.82). The CFA results show that the two-factor model has 
an excellent model fit that is superior to the one-factor model. The two-factor model held through increasingly constrained multi-
group CFA models across gender, age, and geographical location groups, demonstrating measurement invariance. The SEM model 
supported the PHQ-4’s theoretical association to stress, negative affect, and positive affect, supporting the screener’s criterion-related 
validity. In estimating prevalence rates, among those screened by the PHQ-4 cut-off scores for depression (n = 1,905, 42.11%) and 
anxiety (n = 1,853, 40.96%), 81.78% and 94.06% were consequently screened by the PHQ-9 and GAD-7, respectively. This study 
supports the reliability, validity, and measurement invariance of the PHQ-4 as an ultra-brief screener of depression and anxiety in 
a large community sample in Southeast Asia. The inclusion of ultra-brief screeners in COVID-19-related studies and other human 
disasters, especially among non-clinical samples in low- and middle-income countries, is relevant for the sustainable evaluation 
and monitoring of the severity mental health symptoms leading to timely and effective mental health service provision.
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Introduction

Coronavirus disease 2019 (COVID-19) caused by the severe 
acute respiratory syndrome coronavirus-2 has brought tre-
mendous disruptions in the lives of individuals worldwide. 
The most recent global estimates state that more than 127 

million cases of COVID-19 have been confirmed, with more 
than 2.7 million recorded deaths due to the virus (World 
Health Organization, 2021). Although the COVID-19 has 
primarily affected individuals’ physical health, the threat 
of contracting the virus, the unprecedented challenges 
brought about by socio-economic changes, and the pub-
lic health measures implemented have triggered negative 
mental health outcomes such as anxiety and depression 
(Bendau et al., 2020; Choi et al., 2020; Lai et al., 2020; Li 
et al., 2020; Mendoza & Dizon, 2022; Petzold et al., 2020b; 
Salari et al., 2020; Schnell & Krampe, 2020; Shah et al., 
2021). Despite the growing research on the mental health 
impact of the COVID-19 pandemic, the need for reliable 
and valid mental health screeners in the general population 
has been emphasized as one of the topmost concerns for 
mental health professionals to address during this pandemic 
(Chandu et al., 2020; Cortez et al., 2020). This is especially 
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true for low- and middle-income countries (e.g., Philippines; 
Ali et al., 2016; The World Bank, 2021).

The Patient Health Questionnaire-4 (PHQ-4) is one of the 
most commonly used mental health screeners for anxiety and 
depression (Kroenke et al., 2009). The PHQ-4 is an ultra-brief 
screener, consisting of two items from the PHQ-9 depression 
screener (i.e., PHQ-2; see Kroenke et al., 2003) and two items 
from the GAD-7 anxiety screener (i.e., GAD-2; see Kroenke 
et al., 2007). The PHQ-4 is associated with greater negative 
clinical outcomes (Ghaheri et al., 2020; Kroenke et al., 2009; 
Mills et al., 2015; Renovanz et al., 2019) and lower well-being 
and quality of life (Ghaheri et al., 2020; Kocalevent et al., 
2014; Löwe et al., 2010; Renovanz et al., 2019).

Although the PHQ-4 has been validated in several sam-
ples globally (Cano-Vindel et al., 2018; Ghaheri et al., 2020; 
Khubchandani et al., 2016; Kim et al., 2021; Kocalevent et al., 
2014; Kroenke et al., 2009; Löwe et al., 2010; Mills et al., 
2015; Renovanz et al., 2019; Tibubos & Kröger, 2020), to date, 
no published study has examined the psychometric properties 
of PHQ-4 among community samples from the Philippines. 
Given that several studies have used the PHQ-4 to evaluate 
mental health outcomes during the COVID-19 pandemic 
(Bendau et al., 2020; Choi et al., 2020; Lai et al., 2020; Li 
et al., 2020; Petzold et al., 2020b; Schnell & Krampe, 2020), 
validating this instrument in the Philippines can extend its 
applicability as a tool for non-clinical samples and can shed 
light to the current state of mental health in a Southeast Asian 
context. The Philippines has recorded the highest number of 
confirmed cases (2,632,881) and recorded deaths (38,937) due 
to COVID-19 in the Western Pacific region (World Health 
Organization, 2021; as of October 10, 2021). The Philippines 
is also one of the countries with the longest lockdowns with 
stern community restrictions from March 2020 until the pre-
sent (Biana & Joaquin, 2020; TIME, 2021). Recent observa-
tional studies have also pointed out the mental health burden 
in the Philippines during the pandemic (Bernardo et al., 2020).

Given the impact of the COVID-19 pandemic on people’s 
mental health and owing to the importance of validating brief 
screeners for mental health, the present study seeks to exam-
ine the reliability, validity (i.e., construct and criterion-related 
validity), and measurement invariance (i.e., configural, metric, 
and scalar) of the PHQ-4 among a large non-clinical sample 
in the Philippines using data collected during the outbreak of 
the pandemic. Further, using the PHQ-4, this study aims to 
estimate the prevalence of dysfunctional levels of anxiety and 
depression during the outbreak of the COVID-19.

The PHQ‑4

The four items of the PHQ-4 refer to two symptoms of 
depression (i.e., depressed mood and loss of interest or 
anhedonia) and two symptoms of a generalized anxiety 
disorder (i.e., nervousness and uncontrollable worry). All 

items are evaluated in terms of frequency in the past two 
weeks. The PHQ-4 has been validated in a variety of sam-
ples, including patients from primary-care clinics in the 
United States (Kroenke et al., 2009), patients with sus-
pected psychological disorders from primary-care centres 
in Spain (Cano-Vindel et al., 2018), patients with an intrac-
ranial or brain tumour in Germany (Renovanz et al., 2019), 
and more recently, among infertile parents in Iran (Ghaheri 
et al., 2020). The PHQ-4 has also been examined among 
non-clinical samples from the general population to gener-
ate normative data. Examples of which include a nationally 
representative sample in Germany (Löwe et al., 2010), a 
sample of the general population in Columbia (Kocalev-
ent et al., 2014), English- and Spanish-speaking Hispanic 
Americans in the U.S. (Mills et al., 2015), as well as under-
graduate students in the U.S. (Khubchandani et al., 2016).

The PHQ-4’s relationship with a wide range of positive 
and negative well-being variables has also been adequately 
observed and documented. Scores from the PHQ-4 are cor-
related with outcomes which includes low levels of self-
esteem (Löwe et al., 2010), self-efficacy (Kocalevent et al., 
2014), life satisfaction (Kocalevent et al., 2014; Löwe et al., 
2010), resilience (Löwe et al., 2010), quality of life (Reno-
vanz et al., 2019), well-being (Ghaheri et al., 2020), and 
high levels of hopelessness and distress (Kocalevent et al., 
2014), and as well as perceived distress (Mills et al., 2015). 
The PHQ-4 has also been found to be associated with sev-
eral medical-related outcomes such as functional impair-
ment, disability days, and healthcare use (Kroenke et al., 
2009), need for psycho-oncological support (Renovanz 
et al., 2019), and infertility duration and failure in previous 
infertility treatment (Ghaheri et al., 2020). Notably, anxiety 
and depression as measured by PHQ-4 were found to be 
significantly associated with an obsession with COVID-19 
and Coronavirus anxiety (Choi et al., 2020).

Results of factor analytic strategies on PHQ-4 with vari-
ous samples have generally supported its two-factor structure 
consisting of anxiety and depression and model invariance 
by gender and age groups (Ghaheri et al., 2020; Kocalev-
ent et al., 2014; Kroenke et al., 2009; Löwe et al., 2010; 
Mills et al., 2015; Renovanz et al., 2019). A cut-off score of 
≥ 3 in GAD-2 is reasonably sensitive in detecting general-
ized anxiety disorder (88%), panic disorder (76%), social 
anxiety disorder (70%), and posttraumatic stress disorder 
(59%; Kroenke et al., 2007). Further, GAD-2 was found to 
have 81–83% specificity among the said disorders (Kroenke 
et al., 2007). A cut-off score of ≥ 3 in PHQ-2 is 83% sensi-
tive and 90% specific in detecting major depressive disorder 
(Kroenke et al., 2003). Similarly, using a computerized ver-
sion of PHQ-4 among Spanish primary-care patients, Cano-
Vindel and colleagues (2018) also recommended a cut-off 
score of 3 to obtain greater sensitivity in detecting anxiety 
and depression.
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Overall, evidence supports the reliability and validity of 
the PHQ-4 as a screener for depression and anxiety in differ-
ent samples. The PHQ-4 has been used for non-clinical sam-
ples both in COVID-19-related studies (e.g., Petzold et al., 
2020a; Taylor et al., 2020) and otherwise (e.g., Cavanagh 
et al., 2018; Schmalbach et al., 2021), however, its psycho-
metric properties including its reliability, factor structure, 
and measurement invariance, and criterion-related validity 
are yet to be examined. Moreover, previous validation stud-
ies of the PHQ-4 were focused on primarily Western and 
Middle Eastern countries. To the best of our knowledge, 
there remain no published studies that validated the PHQ-4 
using a sample from the general population in Southeast 
Asia, particularly the Philippines, and not amid an ongoing 
global health crisis such as the COVID-19 pandemic.

The Present Study

This study aims to address these research gaps by examining 
the psychometric properties of the PHQ-4 as an ultra-brief 
screener of anxiety and depression using data from a sample 
of Filipino adults collected in the first few months of the 
COVID-19 outbreak (i.e., March to July 2020). Specifically, 
we examined the scale’s reliability and factor structure (i.e., 
one-factor vs. two-factor model), measurement invariance 
for different age, gender, and locale groups, and criterion-
related validity by testing its association to other self-report 
measures known to be linked with depression and anxiety 
(i.e., stress, negative affect, and positive affect). Lastly, 
peripheral yet critical to the accurate prevalence estimates 
of depression and anxiety in the Philippines, those who met 
the cut-off score for the PHQ-4 subscales (i.e., ≥ 3 for both 
PHQ-2 and GAD-2) were presented with the full PHQ-9 
(depression) and GAD-7 (anxiety).

Methods

Participants

A total of 4,524 Filipino adults from ages 18-73 years old (M 
= 27.16; SD = 7.61) participated in the study. There were 
3,382 (74.76%) female and 1,142 (25.24%) male partici-
pants. Majority of the participants were single (n = 3,351, 
74.07%) while 22.72% (n = 1,028) were married, and the 
rest (n = 145) responded with “Others (e.g., widow/er, sepa-
rated, annulled/divorced, etc.)”. Almost half of the partici-
pants come from the capital Manila or the National Capital 
Region (n = 2,046; 45.23%), followed by those coming from 
the capital’s neighboring regions Southern Luzon (n = 806; 
17.82%) and Central Luzon (n = 614; 13.57%).

Procedures

The survey was administered online through a social media 
post in partnership with a local non-profit organization. The 
online survey was in English and was designed in Qualtrics, 
which allowed the respondents to obtain a copy of their 
responses to the survey, receive information on available 
mental health and emergency services, and learn tips on 
healthy coping strategies during the COVID-19 pandemic. 
The average completion time for the survey was 12 min. Data 
collection was conducted from March 2020 to July 2020, 
where over 86% of the participants respondent in the first 
two months. Informed consent was sought for all participants, 
and those who did not consent were routed to an exit page 
that provides information on mental health support and link-
ages to care. No personal information from the respondents 
was collected. After participating in the survey, they were 
provided with links to COVID-19 information and mental 
health services. Participants who met the cut-off score of ≥ 
3 for each of the PHQ-4 subscales (i.e., PHQ-2 and GAD-2) 
were evaluated further with the longer PHQ-9 and GAD-7. 
This procedure is recommended by previous PHQ-4 studies 
(e.g., Kroenke et al., 2003, 2007; Löwe et al., 2005, 2010) to 
further evaluate depression and anxiety symptom severity.

Measures

PHQ-4. Depression and anxiety symptoms were measured 
using the PHQ-4 (Kroenke et  al., 2009). The items for 
depression of the PHQ-4 are “Little interest or pleasure in 
doing things” and “Feeling down, depressed, or hopeless”, 
and the items for anxiety are “Feeling nervous, anxious 
or on edge” and “Not being able to stop or control wor-
rying”. These items are responded to on a 4-point Likert 
scale, from 0 (not at all) to 3 (nearly every day). The cut-off 
score for the PHQ-4’s subscales is greater than or equal to 
3. In the present study, the internal reliability of the PHQ-4 
is adequate (α = 0.82), and the reliability of its depression 
and anxiety subscales are α = 0.71 and α = 0.83, respectively.

Stress subscale of the Depression, Anxiety, and Stress 
Scale (DASS-S). We used the 7-item stress subscale of 
DASS-21 (Lovibond & Lovibond, 1995). The DASS-S 
includes items measuring irritability, tension, and a tendency 
for heightened reactions to overly stressful events for a non-
clinical sample (Antony et al., 1998). Participants rated the 
scale from 0 (never) to 3 (almost always), based on how 
much the items applied to them in the past week. DASS-S 
has adequate internal reliability in this study (α = 0.88). The 
construct validity of the unidimensional stress subscale (n 
= 4,036) is supported by the following robust fit indices: 
SB χ2(14) = 330.12, p < 0.001, CFI = 0.974, TLI = 0.962, 
RMSEA = 0.085 (C.I. = 0.077 to 0.093), SRMR = 0.027.
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Positive and Negative Affect Schedule (PANAS). The 
PANAS scale (Watson et al., 1988) was used to measure 
positive and negative emotions. Participants rated ten emo-
tion items based on the extent of how they felt each emotion 
in the past week, from a scale of 1 (very slightly or not at 
all) to 5 (extremely). Both the positive emotions subscale 
(α = 0.87) and negative emotions subscale (α = 0.84) were 
found to be internally consistent. The construct validity of 
the two-factor PANAS (n = 3,877) is supported by the fol-
lowing robust fit indices: SB χ2(33) = 535.18, p < 0.001, 
CFI = 0.969, TLI = 0.958, RMSEA = 0.068 (C.I. = 0.063 
to 0.073), SRMR = 0.037.

PHQ-9 and GAD-7. The Patient Health Questionnaire-9 
(Kroenke et al., 2001) assessed nine symptoms of depres-
sion. GAD-7. The Generalized Anxiety Disorder-7 (Spitzer 
et al., 2006) was used to measure seven anxiety symptoms. 
For the PHQ-9, respondents indicated the severity of their 
symptoms on a Likert-type scale ranging from 0 (not at 
all) to 3 (all the time). The total score ranged from 0 to 
27, where a higher total score indicated greater depression 
symptom severity. Its reliability in the current study was 
high (α = 0.81). The GAD-7 consists of seven items with the 
same response options to the PHQ-9 and provides an anxiety 
symptom severity score from 0 to 21. Its reliability in the 
present study was α = 0.79. The cut-off score for the PHQ-9 
and GAD-7 is greater than or equal to 10 and 9, respectively.

Data Analysis

Descriptive statistics, including testing normality assump-
tions, were conducted. Confirmatory factor analyses (CFA) 
in R lavaan package (Rosseel, 2012) were used to test the 
two-factor structure of the data (i.e., anxiety and depression). 
To account for non-normality, we used the maximum likeli-
hood estimator with robust standard errors, and a Satorra-
Bentler scaled test statistic to test the CFA. Satorra-Bentler 
chi-square tests (χ2) were obtained. Since a non-significant 
χ2 result is usually difficult to obtain with larger samples, 
other fit indices, including Comparative Fit Index (CFI), 
Tucker-Lewis Index (TLI), Root Mean Square Error of 
Approximation (RMSEA), Standardized Root Mean Square 
Residual (SRMR) were also used to evaluate goodness-of-
fit (Barrett, 2007). Models with CFI and TLI > 0.90 and 
RMSEA < 0.08 were deemed to have a good fit for the data 
(Hu & Bentler, 1995), while SRMR < 0.08 was also deemed 
as a good fit to the data (Hu & Bentler, 1999).

To test measurement invariance, multigroup CFA was 
used to test models according to groups formed by key 
demographic characteristics (i.e., gender, age, and geo-
graphical location). Multigroup CFA was conducted using 
equaltestMI (Jiang & Mai, 2020). To determine measure-
ment invariance, we followed Chen’s (2007) recommenda-
tions for samples greater than 300: a change of CFI (ΔCFI) 

that is less than or equal to 0.01, supplemented by a change 
of RMSEA (ΔRMSEA) that is less than or equal to 0.15 or a 
change in SRMR (ΔSRMR) that is less than or equal to 0.03 
will indicate invariance. The initial multigroup CFA model 
for each group allowed all factor loadings, uniqueness, and 
correlations to be freely estimated. Configural, metric, and 
scalar invariance were subsequently tested by constraining 
factor structure, factor loadings, and intercepts, respectively.

Structural equation modelling (SEM) was used to exam-
ine convergent validity. We tested the association between 
the PHQ-4 to stress, negative affect, and positive affect. 
Listwise deletion approach was used for participants with 
missing values (14.31%) which led to the analytic sample 
of n = 3,877 for the SEM. Similar to the CFA models, CFI, 
TLI, RMSEA, and SRMR were also used to evaluate the 
SEM’s model fit. Using a full SEM is essential to further 
examine the association between the latent constructs while 
controlling for item-level measurement errors (Mendoza & 
Yan, 2021; Yu & Hsu, 2013; Zumbo, 2014).

Results

The Two‑factor Model of the PHQ‑4 
and its Measurement Invariance across 
Demographic Groups

Table 1 presents the summary statistics, bivariate correla-
tions, and internal consistency rating of the scales. All con-
structs were normally distributed. Construct validity was 
tested by comparing the model fit of the two-factor to the 
unidimensional model of PHQ-4 using CFA. The two-factor 
model of PHQ-4 consists of depression (2 items) and anxi-
ety (2 items), while the unidimensional model examined all 
items four items as a single factor (4 items). Table 2 shows 
the factor loadings of the 2-factor model and Table 3 shows 
that it has excellent model fit [χ2(1) = 0.590, CFI = 1.000, 
TLI = 1.000, RMSEA = 0.000, SRMR = 0.001, see Fig. 1], 
that is significantly better than the unidimensional model 
(χ2

diff = 434.09, p < 0.001).
Demonstrating the measurement invariance of the two-

factor PHQ-4, multigroup CFA results showed that the 
2-factor model is invariant across gender, age group, and 
geographic location (Table 4). Specifically, between males 
(n = 1,142) and females (n = 3,382), the configural model 
(constraining factor structure across groups) has good fit 
indices. Both the metric model (constraining all factor load-
ings across groups) and the scalar model (constrains all item 
intercepts) had a ΔCFI less than 0.01 and a ΔRMSEA less 
than 0.15 or ΔSRMR less than 0.03. Consistent invariance 
results were found on the PHQ-4’s two-factor model among 
those under the upper median age bracket (n = 2,180) and 
lower median age bracket (n = 2,344), as well as those from 
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Table 1   Pairwise bivariate 
correlations, descriptive 
statistics, and internal 
consistencies

All correlations were significant at p < 0.001; scores shown in parentheses on diagonal are internal consist-
ency reliabilities of the scales; a = 4,524 responses; b = 3,877; c = 4,036

1 2 3 4 5 6

1. PHQ-4a (0.82)
2. PHQ-2a (depression) 0.89 (0.71)
3. GAD-2a (anxiety) 0.90 0.60 (0.83)
4. Positive Emotionsb -0.43 -0.48 -0.29 (0.87)
5. Negative Emotionsb 0.68 0.58 0.64 -0.33 (0.84)
6. Stressc 0.69 0.60 0.64 -0.38 0.72 (0.88)
Mean 4.98 15.11 13.88 14.44 13.65 8.75
SD 3.22 5.66 4.10 4.72 4.93 5.14
Skewness 0.42 0.06 -0.09 0.14 0.12 0.29
Kurtosis 2.27 2.30 2.11 2.41 2.12 2.37

Fig. 1   The two-factor CFA 
model for PHQ-4. Dpr = 
depression, Anx = anxiety

Table 2   The items and factor 
loadings of the two-factor CFA 
of the PHQ-4

The covariance between depression and anxiety is B = 0.78, p < 0.001

Factor loading SE p-value

Depression (PHQ-2)
 PHQ1. Little interest or pleasure in doing things 0.64 --- ---
 PHQ2. Feeling down, depressed, or hopeless 0.85 0.04 0.000

Anxiety (GAD-2)
 PHQ3. Feeling nervous, anxious or on edge 0.82 --- ---
 PHQ4. Not being able to stop or control worrying 0.87 0.02 0.000

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

*** p < 0.001

PHQ-4 Factor Structure (n=4,524) SB χ2 df CFI TLI RMSEA SRMR χ2 difference 
vs. hypothesized 
model

Two-factor model (hypothesized model) 0.590 1 1.000 1.000 0.000 0.001
One-factor model 434.676 2 0.938 0.815 0.219 0.046 434.09***
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the capital Manila (n = 2,046) and other regions (n = 2,478). 
Overall, the results suggest evidence for measurement invar-
iance of the two-factor PHQ-4 given the consistent model 
fit indices despite the increasing levels of model constrain.

Criterion‑related Evidence for Construct Validity

Given the internal validity of the two-factor structure of the 
PHQ-4, we ran correlation analysis and SEM to test its con-
vergent validity. Correlation analysis shows that the depres-
sion (r = 0.60, p < 0.01) and anxiety subscales (r = 0.64, p 
< 0.01) of the PHQ-4 were positively correlated to stress. 
Depression (r = 0.58, p < 0.01) and anxiety symptoms (r = 
0.64, p < 0.01) were also positively correlated with nega-
tive affect. Depression (r = -0.48, p < 0.01) and anxiety 
symptoms (r = -0.29, p < 0.01) had significant negative 
relationship with positive affect. These suggests convergent 
validity across the criterion-related constructs.

In the SEM, stress, positive affect, and negative affect 
were simultaneously regressed to depression and anxiety 
to explore latent correlations that account for item-level 
measurement errors (see Fig. 2). The SEM had good fit to 
the data [χ2(177) = 2764.17, CFI = 0.945, TLI = 0.935, 
RMSEA = 0.061, SRMR = 0.04]. The findings from the 
SEM show that the relationship between the latent con-
structs was consistent with the pairwise correlations. The 
depression subscale positively correlated with stress (B = 
0.40, p < 0.001) and negative affect (B = 0.48, p < 0.001), 

and negatively correlated with positive affect (B = -0.76, 
p < 0.001). The anxiety subscale had a positive associa-
tion with stress (B = 0.41, p < 0.001) and negative affect 
(B = 0.40, p < 0.001). The latent correlation of the PHQ-
4’s anxiety subscale and positive affect was positive with 
relatively weak strength (B = 0.23, p < 0.001). This could 
be attributed to model complexity with having two highly 
correlated exogenous variables (i.e., depression and anxi-
ety). Still, based on the bivariate correlations, the anxiety 
subscale and positive affect were negatively correlated. 
Overall, the SEM supports the criterion-related validity 
of the PHQ-4 and its subscales.

Prevalence Estimates

Respectively, 42.11% and 40.96% of the respondents were 
screened for depression and anxiety by the PHQ-2 and 
GAD-2. Among those who were screened by PHQ-2 (n 
= 1,905), 81.78% would also be screened by the PHQ-9, 
whereas among those screened by GAD-2 (n = 1,853), 
94.06% would also be screened by the GAD-7. This sug-
gests the accuracy of the PHQ-4 as an ultra-brief screener 
for depression and anxiety. The specific prevalence esti-
mates based on the longer screeners are 34.44% for depres-
sion (n = 1,558 out of 4,524) and 38.53% for anxiety (n = 
1,743 out of 4,524).

Table 4   Multigroup CFA results demonstrating the measurement invariance of the 2-factor model across age, gender, and geographical location

All SBχ2 tests were significant at p < 0.001

Model constrains SB χ2 df CFI TLI RMSEA SRMR ΔCFI ΔRMSEA ΔSRMR Invariance

2-factor model 0.590 1 1.000 1.000 0.000 0.001 --- --- --- ---
Across gender
 Males only (n=1,142) 0.741 1 1.000 1.000 0.000 0.003 --- --- --- ---
 Females only (n=3,382) 1.884 1 1.000 0.999 0.016 0.002 --- --- --- ---
 Configural invariance 2.625 2 1.000 0.999 0.012 0.003 --- --- --- Invariant
 Metric invariance 3.293 4 1.000 1.000 0.000 0.005 0.000 0.000 0.002 Invariant
 Scalar invariance 5.103 6 1.000 1.000 0.000 0.006 0.000 0.000 0.001 Invariant

Across age groups
 25 years old or younger (n=2,344) 0.007 1 1.000 1.000 0.000 0.000 --- --- --- ---
 26 years old or older (n=2,180) 0.512 1 1.000 1.000 0.000 0.002 --- --- --- ---
 Configural invariance 0.520 2 1.000 1.000 0.000 0.001 --- --- --- Invariant
 Metric invariance 10.619 4 0.999 0.997 0.027 0.015 -0.001 0.027 0.014 Invariant
 Scalar invariance 23.298 6 0.997 0.995 0.036 0.018 -0.002 0.009 0.003 Invariant

Across geographical location
 Manila (Capital; n=2,046) 0.972 1 1.000 1.000 0.000 0.002 --- --- --- ---
 Other regions (n=2,478) 0.010 1 1.000 1.002 0.000 0.000 --- --- --- ---
 Configural invariance 0.982 2 1.000 1.000 0.000 0.001 --- --- --- Invariant
 Metric invariance 2.056 4 1.000 1.000 0.000 0.000 0.000 0.000 -0.001 Invariant
 Scalar invariance 13.842 6 0.999 0.998 0.024 0.011 -0.001 0.024 0.011 Invariant
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Discussion

This study evaluated the psychometric properties of the 
PHQ-4 as an ultra-brief instrument for evaluating mental 
health symptoms of a large non-clinical sample amid the 
COVID-19 pandemic. Overall, the findings support the 
instrument’s reliability and validity. Specifically, the two-
factor structure of the PHQ-4 was found to be superior to the 
one-factor structure. The two-factor structure of the PHQ-4 
held across configural, metric, and scalar invariance tests 
demonstrating the scales’ robust ability to assess depres-
sion and anxiety symptoms across age, gender, and locale. 
The depression and anxiety subscales of the PHQ-4 were 
both negatively correlated with positive affect and posi-
tively correlated with stress and negative affect, supporting 
its criterion-related validity. For the accuracy of the cut-off 
of the PHQ-4 subscales, 81.78% (n = 1,558) of those who 
were screened for depression (PHQ-2) were screened by the 
PHQ-9, whereas 94.06% (n = 1,743) who were screened for 
anxiety (GAD-2) were also screened by the GAD-7.

The results support the structural validity of the two-fac-
tor model (i.e., anxiety and depression) over the one-factor 
model of PHQ-4 as suggested by Kroenke et al. (2009) and 
validated by succeeding investigations in Germany (Löwe 
et  al., 2010), Columbia (Kocalevent et  al., 2014), U.S. 
(Mills et al., 2015), Spain (Cano-Vindel et al., 2018), and 
Iran (Ghaheri et al., 2020). Likewise, similar to the results 
of previous studies, the two-factor structure of PHQ-4 was 
also found to be consistent across gender and age groups 
(Cano-Vindel et al., 2018; Kocalevent et al., 2014; Löwe 
et al., 2010; Renovanz et al., 2019). Novel to this study is 
the examination of measurement invariance of the two-factor 
structure of PHQ-4 according to respondents’ geographi-
cal location (i.e., Manila or NCR and non-NCR residents). 

Although Mills and colleagues (2015) found evidence 
supporting the measurement invariance of the two-factor 
structure of PHQ-4 among English- and Spanish-speaking 
Hispanic Americans in the U.S., these respondents were 
not grouped according to locale. This is particularly impor-
tant in the context of the Philippines since the outbreak of 
COVID-19 started in its capital (i.e., Manila). This study is 
important in that mental health symptoms might vary with 
respect to a respondent’s geographical proximity or distance 
from the outbreak. The Philippines is an archipelago com-
posed of three major geographical areas: Luzon, Visayas, 
and Mindanao. Each geographical area is further subdivided 
into regions and provinces. Manila is in Luzon and is com-
posed of 16 cities. Compared to other regions,  Manila is 
more urbanized and overpopulated. The largest international 
airport in the Philippines (i.e., Ninoy Aquino International 
Airport) is also located in Manila. Since the first case of 
COVID-19 in the Philippines was detected in Manila last 
January 2020 (Edrada et al., 2020), it is possible that mental 
health concerns are higher in the country’s capital. Despite 
the potential differences between Manila and other regions, 
the excellent model fit of the two-factor structure of the 
PHQ-4 held. This demonstrates the PHQ-4’s utility and 
validity in both “at-risk” and “low risk” locations.

The SEM model shows the theoretical association 
between the PHQ-4 subscales and criterion-related con-
structs. This is aligned with previous studies that link PHQ-4 
to positive and negative psychological outcomes (Choi et al., 
2020; Ghaheri et al., 2020; Kocalevent et al., 2014; Löwe 
et al., 2010; Mills et al., 2015; Schnell & Krampe, 2020; 
Renovanz et al., 2019) which further supports the criterion 
validity of PHQ-4.

Related to the prevalence estimates, the 34.44% preva-
lence for depression is similar to recent meta-analytic studies 

Fig. 2   Structural equation 
model demonstrating the 
criterion-related validity of 
PHQ-4. Darker/thicker paths 
illustrate higher/stronger latent 
covariances. PHQ2L = depres-
sion, GAD2L = anxiety, STR 
= stress, POS = positive affect, 
NEG = negative affect
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(Bueno-Notivol et al., 2021; Salari et al., 2020) but higher 
than other pooled prevalence (Krishnamoorthy et al., 2020). 
The prevalence of anxiety in the Philippines (38.53%) might 
be higher than what’s observed in other recent prevalence 
(Krishnamoorthy et al., 2020; Salari et al., 2020) or observa-
tional studies (Bernardo et al., 2020; Bernardo & Mendoza, 
2021). These prevalence estimates mean that about one-in-
three could be screened for depression or anxiety during 
the outbreak of the COVID-19 pandemic in the Philippines. 
More recent pooled prevalence in the South Asian context 
shows similar depression and anxiety prevalence with the 
current study (Hossain et al., 2021). This finding is instru-
mental for future prevalence studies that investigate the men-
tal health effects of the COVID-19 pandemic to aid in the 
prevention, potential intervention, and sustainable monitor-
ing of mental health symptoms.

Limitations and Future Research Direction

The present investigation provided specific evidence on the 
psychometric robustness of the PHQ-4 in the Philippine 
context using a relatively large sample collected during the 
COVID-19 pandemic. We note our study limitations below 
to guide researchers and practitioners in interpreting the 
study results. First, the use of cross-sectional data does not 
allow to test of the predictive validity and test-retest reliabil-
ity of PHQ-4. Second, although this investigation utilized a 
large community sample of Filipino respondents, access to 
the survey was limited to those who have an internet con-
nection and may not accurately represent the entire Filipino 
population (i.e., sampling bias). Third, although excellent 
fit indices for the two-factor PHQ-4 and its measurement 
invariance across demographic groups highlights the statisti-
cal rigor of the screener, this could be attributed to having 
only two manifest items loaded onto each of the two latent 
factors. However, studies showing that one or two observed 
indicators should suffice as long as they are theoretically 
meaningful indicators (Hayduk & Littvay, 2012). In the case 
of the PHQ-4, the Diagnostic Statistical Manual-5 (DSM-
5; American Psychiatric Association, 2013) identified (1) 
depressed mood and (2) loss of interest and pleasure as the 
two quintessential diagnostic criteria for clinical depres-
sion. For generalized anxiety disorder, feeling (1) excessive 
and (2) uncontrollable worry were the two key symptoms. 
These diagnostic symptoms inform the PHQ-4 and its longer 
versions. Hence, the statistical rigor of the PHQ-4 is also 
clinically and theoretically supported and informed. Still, the 
current study can benefit from replication studies to revisit 
the comparison between the two- and the one-factor struc-
ture of the PHQ-4. Finally, the assessment of anxiety and 
depression using PHQ-4 was not supplemented by stand-
ard clinical interviews to validate the prevalence of anxiety 
and depressive disorders among the participants who were 

screened by the PHQ-4 or their full-scale counterparts (i.e., 
GAD-7 and PHQ-9). The reliance on self-reported data has 
inherent limitations. Still, the prevalence estimates of this 
study lend knowledge to the higher mental health symptom 
severity among Filipinos during the COVID-19 outbreak.

Despite the abovementioned limitations, the present study 
has noteworthy strengths. To date, this is the first investigation 
to examine the psychometric properties of PHQ-4 during the 
COVID-19 pandemic, and results show that it can be a valid 
mental health screener. Also, this is the first study to validate 
PHQ-4 in the Philippines using a considerably large sample. 
Aside from using criterion-related instruments to establish 
external validity, the present study also used the longer ver-
sions of the scales (i.e., GAD-7 and PHQ-9) to evaluate the 
accuracy of the PHQ-4 subscales and to accurately determine 
the prevalence rates of anxiety and depression in the Philip-
pines. We recommend future researchers to include standard 
clinical interviews to further establish the specificity and sen-
sitivity ratio of the PHQ-4. Also, employing a longitudinal 
research design to aid in examining temporal psychometric 
properties of PHQ-4 (i.e., test-retest reliability and predictive 
validity) is recommended. Finally, given the current distri-
bution of the respondents by gender and locale, succeeding 
studies may investigate recruiting a more nationally repre-
sentative sample by exploring the prevalence of mental health 
symptoms in rural and other hard-to-reach locations through 
non-Web-based methods (e.g., paper-pen data collection).

Conclusions

The PHQ-4 is a reliable, valid, and cost-effective measure of 
depression and anxiety symptoms. Especially during health 
crises, the use of brief screeners for mental health symptoms is 
invaluable for accurate estimation of mental health prevalence 
rates to initiate adequate and timely psychological support. The 
validity of the PHQ-4 applies to age, gender, and local groups 
suggesting its overall applicability and utility, specifically in a 
low- and middle-income country situated in Southeast Asia. 
It is of practical importance to use valid screeners of depres-
sion and anxiety symptoms among non-clinical samples or 
general population. The use of valid mental health screeners 
reduces participant burden in large-scale data collection, ena-
bles researchers to rapidly estimate the prevalence and severity 
of mental health symptoms, aids in timely intervention and 
psychological support, and offers a sustainable means to moni-
tor and evaluate mental health symptoms during global health 
crises and other human disasters.
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