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W N e

Highlights

What are the main findings?

e  The European Portuguese PHQ-9 Modified for Teens (PHQ-9_T) showed a unidimensional
structure and high internal consistency in a large school-based adolescent sample.

e  Scores showed theoretically coherent associations with anxiety symptoms and cogni-
tive distortions, with evidence supporting measurement invariance across sex assigned
at birth.

What are the implications of the main findings?

e  The European Portuguese PHQ-9_T provides a brief measure for structured assessment
of depressive symptom severity in adolescent research and health settings.

e  PHQ-9_T scores should be interpreted within broader clinical and psychosocial assess-
ment and not as a standalone diagnosis.

Abstract

Background/Objectives: Depressive symptoms are a major public health concern during
adolescence, and brief, psychometrically sound, culturally adapted instruments are needed
to support early identification in school settings. Although the PHQ-9 has previously
been validated in European Portuguese adult samples, adolescent-specific evidence for the
PHQ-9 Modified for Teens (PHQ-9_T) remains limited. This study aimed to cross-culturally
adapt the PHQ-9_T for European Portuguese adolescents and evaluate its structural va-
lidity, internal consistency, construct validity, and measurement invariance across sex in
a school-based sample. Methods: A cross-sectional psychometric study was conducted
among 1089 students aged 14-19 years attending Portuguese public secondary schools
during the 2024/2025 academic year. Following a five-stage cross-cultural adaptation
process, the sample was randomly divided into exploratory (n = 554) and confirmatory
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(n = 535) subsamples. Exploratory factor analysis used polychoric correlations and un-
weighted least squares extraction, whereas confirmatory factor analysis used WLSMV.
Internal consistency, hypothesis testing for construct validity using the GAD-7 and CD-
Quest-T, and measurement invariance across sex assigned at birth were also examined.
Results: Exploratory factor analysis supported a unidimensional structure explaining
59.30% of the variance (factor loadings 0.717-0.824). Confirmatory factor analysis provided
overall support for the one-factor model (CFI = 0.985; TLI = 0.981; RMSEA = 0.082, 90% CI
[0.074, 0.090]; SRMR = 0.036). Internal consistency was high (« = 0.911; w = 0.910). PHQ-
9_T scores showed a strong positive correlation with GAD-7 (p= 0.787) and a moderate
positive correlation with CD-Quest-T (o = 0.535) scores. Configural, metric, and scalar
measurement invariance across sex was supported. Among participants with complete
PHQ-9_T scores (n = 1070), 41.3% scored within the moderate-or-higher symptom-severity
range. Conclusions: The European Portuguese PHQ-9_T demonstrated evidence support-
ing structural validity, internal consistency, construct validity, and measurement invariance
across sex in this school-based adolescent sample, supporting its use as a brief measure of
depressive symptom severity within structured, multiprofessional school and community
mental health pathways, rather than as a standalone diagnostic tool.

Keywords: adolescents; depressive symptoms; PHQ-9 Modified for Teens; psychometric
properties; structural validity; measurement invariance; school mental health; Portugal

1. Introduction

Adolescence is a developmental period characterized by substantial physical, cog-
nitive, emotional, and social changes. Exposure to adverse experiences may increase
vulnerability to mental health problems, many of which begin before adulthood and can
affect well-being, educational attainment, social functioning, and health across the life
course [1]. Within this developmental context, assessing depressive symptoms is important
because their implications may extend beyond current emotional distress. Depression in
young people is associated with recurrence and difficulties in interpersonal, educational,
and occupational functioning. Assessment should therefore consider both current symptom
severity and its consequences for everyday functioning and developmental transitions [2].

Depressive symptoms in adolescence are associated with psychological distress, im-
paired school performance, absenteeism, social withdrawal, substance use, self-harm, and
suicidal ideation [3]. Schools provide an important setting for early identification because
they facilitate regular contact with adolescents and coordination among students, families,
educators, nurses, and other health professionals [4].

Identifying depression during adolescence can be challenging because irritability may
be prominent and anxiety commonly co-occurs with depressive symptoms. Assessment
must also distinguish transient low mood from persistent symptoms associated with func-
tional impairment. Considering symptom duration, effects on daily life, and information
about the adolescent’s family and school context is therefore important when interpreting
self-reported symptoms [2].

Recent evidence reinforces the relevance of depressive symptoms as a major pub-
lic health concern during adolescence and supports the use of brief screening instru-
ments for early identification. In a representative sample of 2235 Spanish adolescents,
Fonseca-Pedrero et al. found that the PHQ-9 showed adequate psychometric proper-
ties, including support for a unidimensional structure and meaningful associations with
related constructs [5].
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Despite the need for early identification, many adolescents do not receive timely
support because of stigma, limited-service access, insufficient resources, and the normal-
ization of emotional distress as part of adolescent development. Brief, psychometrically
sound, and culturally adapted instruments may support structured symptom assessment
and referral [6,7].

Validated self-report measures provide a standardized way to quantify adolescents’
depressive symptoms and examine their relationships with other psychological constructs
in research. In applied settings, they can contribute symptom information to a broader
assessment but should not be treated as independent diagnostic instruments [2,5]. Evi-
dence concerning internal structure and consistency should also be distinguished from
evidence concerning diagnostic accuracy. A recent systematic review found variation in the
sensitivity and specificity of depression screening instruments across studies, reinforcing
the importance of evaluating diagnostic performance rather than assuming it from other
measurement properties [8].

Portuguese school-based research provides a relevant psychosocial context for as-
sessing adolescent depressive symptoms. An analysis of Portuguese HBSC 2018 data
involving 8215 students found that higher perceived quality of life was associated with
lower schoolwork pressure, greater perceived school safety, and more positive relationships
with peers and teachers. Girls reported greater schoolwork pressure and lower quality of
life than boys, illustrating variation in students’ experiences within the same educational
context [9]. These findings highlight the importance of considering the school environment
and interpersonal relationships alongside individual symptoms.

Complementary evidence comes from the Portuguese Psychological Health and Well-
being School Observatory. In a study of 3109 students attending grades 7-12, higher levels
of competence, confidence, and connection were associated with lower depressive, anxiety,
and stress symptoms and greater life satisfaction [10]. Together, these studies situate
adolescent mental health assessment in Portugal within a context of school experiences
and personal and relational resources. This context supports the relevance of evaluating
a culturally adapted measure of depressive symptom severity among public secondary-
school students, while recognizing that findings from the present convenience sample
cannot be generalized to all adolescents living in Portugal.

The PHQ-9 is widely used to quantify depressive symptom severity, but its inter-
nal structure has not been completely uniform across populations. A recent systematic
review and meta-analysis identified support for both unidimensional and multidimen-
sional representations, with the one-factor nine-item model showing the strongest over-
all support for interpretation of an aggregated total score, while a cognitive/affective—
somatic two-factor solution also demonstrated substantial psychometric evidence [11].
Population- and developmental-stage-specific examination of structural validity therefore
remains important.

Although the European Portuguese PHQ-9 has previously been psychometrically
evaluated in adult community samples [12], evidence from adult populations cannot be
assumed to generalize to adolescents or to the adolescent-specific PHQ-9 Modified for
Teens. Adolescent-specific evidence for the European Portuguese PHQ-9_T, particularly in
school-based populations, therefore, remains limited.

This study aimed to cross-culturally adapt the PHQ-9 Modified for Teens for Euro-
pean Portuguese adolescents and evaluate its measurement properties in a school-based
sample. Specifically, we examined structural validity, internal consistency, hypothesis
testing for construct validity, and measurement invariance across sex assigned at birth. As
a secondary descriptive objective, we characterized the distribution of PHQ-9_T symptom-
severity scores.
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2. Materials and Methods
2.1. Design and Participants

A cross-sectional psychometric study was conducted using a non-probabilistic conve-
nience sample of students attending participating Portuguese public secondary schools
during the 2024 /2025 academic year. The study was designed to permit independent
exploratory and confirmatory evaluation of the internal structure through random division
of the total sample into EFA and CFA subsamples. Eligible participants were students aged
14-19 years enrolled in participating public secondary schools and able to complete the
questionnaires in written Portuguese. Students were excluded when evident cognitive
difficulties or substantial comprehension barriers prevented them from understanding and
completing the questionnaire independently.

Participation was voluntary, and informed consent and assent procedures followed
the ethics-approved protocol.

2.2. Measures

A sociodemographic questionnaire assessed age, nationality, sex assigned at birth,
gender identity, school grade, academic performance, parental education, school social
support, and participation in extracurricular activities.

The source instrument was the PHQ-9 Modified for Teens (PHQ-9_T), an adolescent-
specific adaptation included in the Guidelines for Adolescent Depression in Primary Care
(GLAD-PC) materials. The form contains nine core depressive-symptom items referring
to the previous two weeks, rated from 0 (‘not at all’) to 3 (‘nearly every day’), yielding
a total symptom-severity score ranging from 0 to 27. The source form also contains a
functional-impairment item and supplementary questions concerning persistent depressed
mood and suicidal thoughts and behavior. In accordance with the scoring instructions,
only the nine core symptom items contribute to the 0-27 total score and were included in
the factor-analytic, internal-consistency, and construct-validity analyses reported in this
study. Higher PHQ-9_T scores indicate greater depressive symptom severity [6].

The CD-Quest-T is an eight-item self-report measure of cognitive distortions, with
items scored from 0 to 5. The European Portuguese version demonstrated a unidimensional
structure, good internal consistency, and convergent validity with anxiety and depressive
symptoms in adolescents [13].

The European Portuguese version of the GAD-7 was administered to assess anxiety
symptoms during the previous two weeks. The instrument comprises seven items scored
from 0 to 3, yielding a total score ranging from 0 to 21. Higher scores indicate greater
anxiety symptom severity [14].

2.3. Translation and Cross-Cultural Adaptation

The translation and cross-cultural adaptation of the PHQ-9 Modified for Teens (PHQ-
9_T) into European Portuguese followed the cross-cultural adaptation framework proposed
by Beaton et al. and Gagnier et al. [15,16] with the aim of preserving semantic, idiomatic, ex-
periential, and conceptual equivalence between the source and target versions. The source
instrument was the PHQ-9 Modified for Teens included in the Guidelines for Adolescent
Depression in Primary Care (GLAD-PC), Version 3, published by The REACH Institute.

The adaptation process comprised five sequential stages. First, two bilingual trans-
lators independently translated the source instrument from English into European Por-
tuguese. Second, the two forward translations were compared and synthesized into a single
consensual version. Third, this synthesized version was independently back-translated
into English by two translators who had not been involved in the initial translation and
had no previous contact with the source version. Fourth, the translated and back-translated
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versions were reviewed by an expert panel with expertise in methodology, mental health,
and cross-cultural adaptation. The panel examined the semantic, idiomatic, experien-
tial, and conceptual equivalence of the translated content and resolved discrepancies
through consensus.

Finally, the pre-final European Portuguese version underwent cognitive pretesting
with 30 secondary-school adolescents. This stage assessed the clarity, comprehensibility,
and linguistic appropriateness of the translated content for the target population. Wording
identified as potentially ambiguous or difficult to understand was reviewed and refined
following discussion of the adolescents’ feedback. The final European Portuguese version
was established after completion of this process, with the aim of retaining the conceptual
meaning of the source PHQ-9_T while ensuring linguistic and cultural appropriateness for
Portuguese adolescents.

2.4. Procedure

Data were collected anonymously during scheduled classroom sessions using an
online questionnaire accessed via participants’ smartphones or school computers. Before
completion, participants received written information about the study objectives, voluntary
participation, confidentiality, the right to withdraw, and available school, community,
and emergency mental health services. Questionnaire completion took approximately
15-20 min and included the supplementary PHQ-9_T questions, which do not contribute
to the 0-27 symptom-severity score and were excluded from the psychometric analyses
reported here. Because responses could not be linked to individual participants, adolescents
endorsing thoughts of death or self-harm could not be identified or contacted through the
research database. The provision of information about support services therefore did not
constitute individualized follow-up of questionnaire responses.

2.5. Statistical Analysis

Analyses were conducted using IBM SPSS Statistics version 30 and JASP. Descriptive
statistics were calculated for participant characteristics and item distributions. The total
sample was randomly divided into an exploratory subsample (n = 554) and a confirmatory
subsample (1 = 535).

EFA was conducted using a polychoric correlation matrix and unweighted least
squares extraction. Factor retention was determined through parallel analysis based on
1000 random matrices, inspection of the scree plot, factor loadings, and theoretical inter-
pretability. Sampling adequacy was evaluated using the KMO index and Bartlett’s test
of sphericity.

Confirmatory factor analysis (CFA) was performed in the confirmatory subsample
to evaluate the one-factor structure identified through EFA. Given the ordinal nature of
the item responses, the model was estimated using the weighted least squares mean and
variance adjusted (WLSMV) estimator. Model fit was assessed using the chi-square statistic
and degrees of freedom, the comparative fit index (CFI), the Tucker—Lewis index (TLI), the
root mean square error of approximation (RMSEA) with its 90% confidence interval, and the
standardized root mean square residual (SRMR). Model fit was evaluated by considering
the overall pattern of indices, standardized factor loadings, theoretical coherence, and
parsimony rather than relying on a single universal cut-off. Given previous evidence
supporting both unidimensional and two-factor representations of the PHQ-9, the findings
were interpreted as evidence concerning the plausibility of the unidimensional structure
rather than as demonstrating its superiority over alternative factorial models.

Evidence based on theoretically expected associations was examined using Spearman’s
rank-order correlations between PHQ-9_T scores and scores on the Generalized Anxiety
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Disorder-7 (GAD-7) and the Cognitive Distortions Questionnaire for Adolescents (CD-
Quest-T). We hypothesized positive associations between depressive symptoms and both
anxiety symptoms and cognitive distortions. These analyses were intended to examine
associations consistent with theoretical expectations and were not designed to establish
discriminant validity or provide a comprehensive assessment of construct validity.

Measurement invariance across female and male participants, based on sex assigned
at birth, was examined using multigroup CFA for ordinal indicators. Configural, metric,
and scalar models were estimated sequentially. Scalar invariance was evaluated by im-
posing equality constraints on factor loadings and item thresholds across groups, with
additional identification constraints determined by the categorical-data parameterization
implemented in the software. Model comparisons were based primarily on changes in CFI
and RMSEA, considered alongside the overall pattern of model fit.

Missing data were examined before the psychometric analyses. Of the 1089 partici-
pants, 1070 (98.3%) provided complete PHQ-9_T responses, whereas 19 (1.7%) had missing
item responses. No data imputation was performed. EFA and CFA were conducted using
participants with valid responses to the relevant PHQ-9_T items. For correlations involving
the PHQ-9_T, GAD-7, and CD-Quest-T, pairwise deletion was used so that each correlation
was estimated using all available observations for the corresponding pair of variables.

3. Results
3.1. Sample Characterization

The sample consisted of 1089 adolescents aged 14-19 years. Most participants were
aged 15-17 years, with the largest proportion aged 16 years (34.4%), followed by 17 years
(29.3%) and 15 years (23.8%). Most participants had Portuguese nationality (90.4%), and
Brazilian nationality was the second most frequent nationality (6.7%). Most participants
were assigned female at birth (56.9%), followed by male (41.1%); 0.5% were intersex and
1.5% preferred not to answer. Most participants identified as cisgender (93.4%), while
smaller proportions identified as trans (1.2%) or non-binary (0.7%), and 4.7% preferred
not to answer. Participants were enrolled in the 10th (45.4%), 11th (32.5%), and 12th
grades (22.0%).

Regarding socioeconomic indicators, 64.5% did not report receiving school social
support, whereas 7.0%, 14.4%, and 14.1% were classified in categories A, B, and C, respec-
tively. Maternal education was mainly secondary (31.8%) or higher education (32.0%),
and paternal education was mainly secondary (29.5%), higher education (21.8%), or third
cycle/basic education (21.1%). Most participants reported participating in extracurricular
activities (62.0%). After characterizing the total sample, it was randomly divided into two
subsamples of approximately equivalent size, with the objective of validating the factorial
structure of the PHQ-9_T scale.

3.2. PHQ-9_T Item Distributions

Item means ranged from 0.53 for thoughts of death or self-harm to 1.50 for fatigue/low
energy. The highest item means were observed for fatigue/low energy, concentration
difficulties, and sleep problems. Although the thoughts of death or self-harm item showed
the lowest mean, endorsement of this item remains clinically relevant and requires careful
interpretation in applied settings (Table 1).
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Table 1. Descriptive Statistics of the PHQ-9_T Items.
PHQ-9_T Items Minimum Maximum Mean SD
1 “I had little interest or pleasure in doing things?” 0 3 1.18 0.99
2 “I felt down, depressed, angry, or hopeless?” 0 3 1.13 1.04
3 “I had trouble falling asleep, staying asleep, or oversleeping?” 0 3 1.20 1.13
4 “I felt tired or low on energy?” 0 3 1.50 1.06
5 “I had no appetite, weight loss, or overeating?” 0 3 091 1.09
“I felt bad about myself, or that I am a failure, or that I have
6 . . o 0 3 1.05 1.10
disappointed myself or my family?
7 I had difficulty concentrating on S.,choslwork, reading, or 0 3 126 1.07
watching television?
“Moving or speaking so slowly that other people can notice?
8 Or the opposite: being so restless and agitated that I walk back 0 3 0.75 0.95
and forth more than usual?”
9 I felt that I would be better off dead or willing to hurt myself 0 3 0.53 0.92

in some way?”

Participants were classified according to the following symptom-severity ranges:
minimal depressive symptoms, 0—4; mild depressive symptoms, 5-9; moderate depressive
symptoms, 10-14; moderately severe depressive symptoms, 15-19; and severe depressive
symptoms, 20-27.

Among the 1089 participants, 1070 (98.3%) had complete PHQ-9_T total scores,
whereas 19 (1.7%) had missing data. Among participants with complete scores, 29.1%
were classified in the minimal symptom range, 29.6% in the mild range, 17.0% in the mod-
erate range, 13.0% in the moderately severe range, and 11.3% in the severe range (Table 2).
Overall, 58.7% of participants with complete PHQ-9_T scores fell within the minimal
or mild symptom-severity ranges, whereas 41.3% scored within the moderate-or-higher
ranges. Because the sample was non-probabilistic and no structured diagnostic interview
was administered, these findings should be interpreted as the distribution of self-reported
depressive symptom severity within the study sample rather than as an estimate of the
prevalence of major depressive disorder among Portuguese adolescents.

Table 2. Distribution of PHQ-9_T Symptom-Severity Categories.

Symptom-Severity Category n %
Minimal depressive symptoms 311 29.1
Mild depressive symptoms 317 29.6
Moderate depressive symptoms 182 17.0
Moderately severe depressive symptoms 139 13.0
Severe depressive symptoms 121 11.3
Total 1070 100.0

3.3. Adequacy of the Sample to Factor Analysis

The EFA was conducted with the objective of exploring the latent structure of the
scale items.

The first stage of the analysis involved verifying the adequacy of the sample for a factor
analysis. The Kaiser-Meyer-Olkin index was 0.931, indicating excellent sampling adequacy
for factor analysis. In addition, Bartlett’s sphericity test showed a highly significant chi-
square value (X2 =2664.568; df = 36; p < 0.001), confirming that the correlations between
the items are sufficiently large to justify an exploratory factor analysis.

The exploratory factor analysis supported a unidimensional structure for the PHQ-9_T.
The first factor showed an eigenvalue of 5.34 and explained 59.30% of the total variance,
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supporting the adequacy of a 1-factor solution in the present sample. Factor loadings
ranged from 0.717 to 0.824, and communalities ranged from 0.514 to 0.678, indicating that
all items contributed meaningfully to the latent construct. A summary of these results is
presented in Table 3.

Table 3. Eigenvalues and explained variance for the PHQ-9_T exploratory factor analysis.

Eigenvalue % of Variance % Cumulative Variance
1 5.34 59.30 59.30
2 0.77 8.51 67.82
3 0.56 6.23 74.05
4 0.47 517 79.22
5 0.44 4.85 84.07
6 0.42 4.62 88.69
7 0.40 4.49 93.18
8 0.35 3.93 97.11
9 0.26 2.89 100.00

3.4. Correlations Between PHQ-9_T Items

Spearman’s correlations were calculated to examine the relationships among PHQ-
9_T items and between individual items and the total score. All item—total correlations
were positive and statistically significant (p < 0.001), ranging from 0.613 to 0.816. The
strongest correlations were observed for item 2, assessing depressed or irritable mood and
hopelessness (p = 0.816), item 6, assessing negative self-evaluation or perceived failure
(p = 0.785), and item 4, assessing tiredness or low energy (p = 0.780). Item 9, assessing
thoughts of death or self-harm, showed the weakest item—total correlation (p = 0.613).
Inter-item correlations were also positive and statistically significant (p < 0.001), ranging
from 0.362 to 0.677, with the strongest association between items 2 and 6 (p = 0.677) and
the weakest between item 3, assessing sleep difficulties or excessive sleep, and item 9
(p = 0.362). Overall, these findings indicate positive associations among the PHQ-9_T items
and between individual items and the total score (Table 4).

Table 4. Correlations between the Items and Total PHQ-9_T.

PHQ-9_T Scale 1 2 3 4 5 6 7 8 9
PHQ-9 T p 0.753 0.816 0.738 0.780 0.747 0.785 0.766 0.689 0.613
Total p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
p 1.000 0.612 0.503 0.562 0.496 0.537 0.552 0.469 0.436
1 p . <0.001 <0.001 <0.001 <0.001 <.0.001 <0.001 <0.001 <0.001
p 0.612 1.000 0.522 0.590 0.555 0.677 0.541 0.527 0.510
2 p <0.001 . <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
p 0.503 0.522 1.000 0.548 0.539 0.470 0.522 0.464 0.362
3 p <0.001 <0.001 . <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
p 0.562 0.590 0.548 1.000 0.516 0.535 0.566 0.441 0.364
4 p <0.001 <0.001 <0.001 . <0.001 <0.001 <0.001 <0.001 <0.001
p 0.496 0.555 0.539 0.516 1.000 0.537 0.513 0.505 0.478
5 p <0.001 <0.001 <0.001 <0.001 . <0.001 <0.001 <0.001 <0.001
p 0.537 0.677 0.470 0.535 0.537 1.000 0.552 0.526 0.552
6 p <0.001 <0.001 <0.001 <0.001 <0.001 . <0.001 <0.001 <0.001
p 0.552 0.541 0.522 0.566 0.513 0.552 1.000 0.509 0.380
7 p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 . <0.001 <0.001
p 0.469 0.527 0.464 0.441 0.505 0.526 0.509 1.000 0.554
8 p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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Table 4. Cont.
PHQ-9_T Scale 1 2 3 4 5 6 7 8 9
9 P 0.436 0.510 0.362 0.364 0.478 0.552 0.380 0.554 1.000
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Legend: 1: “T had little interest or pleasure in doing things?”; 2: “I felt down, depressed, angry, or
hopeless?”; 3: “I had trouble falling asleep, staying asleep, or oversleeping?”; 4: “I felt tired or low
on energy?”; 5: “I had no appetite, weight loss, or overeating?”; 6: “I felt bad about myself, or that I
am a failure, or that I have disappointed myself or my family?”; 7: “I had difficulty concentrating on
schoolwork, reading, or watching television?”; 8: “Moving or speaking so slowly that other people
can notice? Or the opposite: being so restless and agitated that I walk back and forth more than
usual?”; 9: “I felt that I would be better off dead or willing to hurt myself in some way?”.

3.5. Hypothesis Testing for Construct Validity

Hypothesis testing for construct validity was examined through associations with
anxiety symptoms and cognitive distortions. PHQ-9_T total scores showed a strong positive
correlation with GAD-7 scores (p = 0.787, p < 0.001) and a moderate positive correlation
with CD-Quest-T scores (p = 0.535, p < 0.001). A moderate positive association was also
observed between GAD-7 and CD-Quest-T scores (p = 0.577, p < 0.001) (Table 5). At
the item level, correlations with GAD-7 ranged from 0.441 to 0.731, whereas correlations
with CD-Quest-T ranged from 0.244 to 0.498; detailed item-level results are provided in
Supplementary Table S1.

Table 5. Spearman correlations between PHQ-9_T, GAD-7, and CD-Quest-T total scores.

Measure PHQ-9_T GAD-7 CD-Quest-T
PHQ-9_T 1.000 0.787 *** 0.535 ***
GAD-7 0.787 *** 1.000 0.577 ***
CD-Quest-T 0.535 *** 0.577 *** 1.000

Note: **p < 0.001.

The strong correlation with the GAD-7, while supporting convergent validity, should
also be interpreted in the context of the conceptual and clinical overlap between anxiety
and the construct assessed by the scale, particularly among adolescents.

3.6. Confirmatory Factor Analysis

Confirmatory factor analysis (CFA) was conducted using the weighted least squares
mean and variance adjusted (WLSMYV) estimator, which is appropriate for ordinal indi-
cators and Likert-type items. Model fit was evaluated using the chi-square statistic, the
comparative fit index (CFI), the Tucker—Lewis index (TLI), the root mean square error of
approximation (RMSEA), and the standardized root mean square residual (SRMR).

The one-factor model yielded favorable incremental and residual fit indices (CFI = 0.985,
TLI =0.981, and SRMR = 0.036). However, the RMSEA was 0.082 (90% CI [0.074, 0.090]),
indicating a less favorable degree of approximate fit. The robust chi-square test was
statistically significant, x?(27) = 350.673, p < 0.001. Overall, these findings support the
plausibility of a unidimensional representation of the PHQ-9_T, although model fit was not
uniformly satisfactory across all indices. Alternative factorial structures therefore remain
plausible and warrant further investigation (Table 6).
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Table 6. Results of the confirmatory factor analysis of PHQ-9_T.

Fit Index Value
X2 (27) 350.673, p < 0.001
CFI 0.985
TLI 0.981
RMSEA 0.082
90% CI for RMSEA [0.074, 0.090]
SRMR 0.036

3.7. Measurement Invariance Across Sex Assigned at Birth

Measurement invariance was examined across participants assigned female or male at
birth. The configural model showed adequate fit (CFI = 0.986, TLI = 0.978, RMSEA = 0.083,
and SRMR = 0.035). Constraining factor loadings across groups did not worsen model fit, as
indicated by changes in CFI (ACFI = +0.003) and RMSEA (ARMSEA = —0.016), supporting
metric invariance (Table 7).

Table 7. Measurement invariance of the PHQ-9_T across sex assigned at birth: configural, metric,

and scalar.
Model xz df CFI TLI RMSEA SRMR ACFI ARMSEA
Configural 322.84 46 0.986 0.978 0.083 0.035 — —
Metric 264.69 54 0.989 0.986 0.067 0.039 +0.003 —0.016
Scalar 261.73 53 0.990 0.986 0.067 0.039 +0.001 0.000

Note: Models were estimated for ordered categorical indicators using WLSMV. Degrees of freedom
reflect the identification and equality constraints imposed under the categorical-data parameterization.

The scalar model, which constrained factor loadings and item thresholds across groups
in accordance with the identification requirements for ordinal indicators, also showed
adequate fit (CFI = 0.990, TLI = 0.986, RMSEA = 0.067, and SRMR = 0.039). Changes in fit
relative to the metric model were negligible (ACFI = +0.001; ARMSEA = 0.000), providing
further evidence in support of scalar invariance. These findings suggest that the PHQ-9_T
operates comparably across the two groups examined, supporting cautious comparisons of
scores between them (Table 7).

3.8. Internal Consistency of the PHQ-9_T Scale

Internal consistency was high, with Cronbach’s & = 0.911 and McDonald’s w = 0.910.
Corrected item-total correlations ranged from 0.621 to 0.765, indicating that all nine items
contributed meaningfully to the total score. Inter-item correlations were positive and
ranged from 0.362 to 0.677, suggesting related but non-redundant item content.

4. Discussion

This study evaluated the psychometric properties of the European Portuguese PHQ-9
Modified for Teens (PHQ-9_T) in a large school-based adolescent sample. The findings
provide evidence supporting its internal consistency, the plausibility of a unidimensional
structure, theoretically expected associations with related psychological constructs, and
measurement invariance across sex assigned at birth. Nevertheless, the structural validity
findings require cautious interpretation, and further research is needed to strengthen the
evidence supporting the interpretation and use of PHQ-9_T scores.
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4.1. Structural Validity and Factorial Structure

Exploratory factor analysis (EFA) supported a unidimensional structure, with a single
factor explaining 59.30% of the total variance and factor loadings ranging from 0.717 to
0.824. CFA provided further support for this representation, with favorable CFI, TLI, and
SRMR values. However, the RMSEA indicated a less satisfactory degree of approximate fit.
Thus, although the overall pattern of results supports the plausibility of a one-factor model,
fit was not uniformly satisfactory across all indices.

These findings are broadly consistent with those reported by Fonseca-Pedrero et al. [5]
in a representative sample of Spanish adolescents, where factor loadings ranged from 0.62 to
0.82 and the CFI was at least 0.97, and by Rakshasa-Loots et al. [17] in a cross-cultural study
of African adolescents, where factor loadings ranged from 0.60 to 0.80. This convergence
provides additional support for interpreting the PHQ-9_T total score as an indicator of
overall depressive symptom severity in adolescent populations.

However, the findings should be considered in the context of the broader psychometric
literature, which has identified both unidimensional and multidimensional representations
of the PHQ-9. A systematic review and meta-analysis of 98 psychometric studies across
40 countries found that the nine-item unidimensional model had the strongest overall sup-
port for structural validity, internal consistency, and measurement invariance. Nevertheless,
the review also identified substantial evidence supporting a two-factor cognitive/affective—
somatic model, comprising a somatic factor defined by items 3-5 and a cognitive/affective
factor defined by items 1, 2, and 6-9 [11]. Studies involving adolescents have likewise
reported adequate fit for both one- and two-factor solutions [16,18].

Research involving Portuguese adults has also supported a two-factor representation
of the European Portuguese PHQ-9 [12]. Differences between these findings and those of
the present study may reflect variation in developmental stage, instrument version, and
sample characteristics rather than a direct contradiction between the proposed models. Im-
portantly, the present CFA evaluated only the unidimensional model identified during the
exploratory analysis. Consequently, the study does not establish that this model is superior
to alternative factorial representations. Future studies should directly compare theoretically
supported one- and two-factor models in independent samples of Portuguese adolescents.

4.2. Internal Consistency and Item-Level Findings

The PHQ-9_T demonstrated high internal consistency (Cronbach’s o = 0.911; Mc-
Donald’s w = 0.910), and corrected item—total correlations indicated that all nine items
contributed meaningfully to the total score. The positive inter-item correlations further
suggest that the items assess related aspects of depressive symptomatology while retaining
some distinctiveness.

Items assessing depressed or irritable mood, negative self-evaluation, and low energy
showed particularly strong associations with the total score or with other items, consistent
with the central features of depressive symptomatology in adolescence [17]. In contrast,
item 9, which assesses thoughts of death or self-harm, showed the lowest endorsement
and the weakest item—total association. This pattern may reflect the comparatively lower
frequency and distinct clinical significance of these experiences rather than inadequate
psychometric performance.

Nevertheless, item 9 should not be interpreted as a standalone suicide-risk assessment
measure. In clinical and school health settings, endorsement should prompt individualized
clinical and safety assessment, with follow-up according to established procedures and,
where indicated, the use of validated suicide-risk assessment tools [19]. In the present
study, anonymous data collection prevented responses from being linked to individual
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participants for targeted follow-up, highlighting the importance of establishing appropriate
safety and referral procedures when implementing similar assessments.

4.3. Evidence Based on Associations with Related Constructs

The PHQ-9_T showed a strong positive correlation with GAD-7 scores (p = 0.787,
p < 0.001) and a moderate positive correlation with CD-Quest-T scores (p = 0.535, p < 0.001).
Both associations were in the theoretically expected direction and provide evidence relevant
to the construct validity of the instrument.

The strong association with anxiety symptoms is consistent with the conceptual
and clinical overlap between depression and anxiety during adolescence. However, the
magnitude of this correlation indicates substantial shared variance and should not be
interpreted as evidence of discriminant validity or as demonstrating that the PHQ-9_T
distinguishes depressive symptoms from anxiety [5]. Rather, this finding supports the
expected relationship between two closely related dimensions of psychological distress.

The moderate association with CD-Quest-T scores provides complementary evidence
of a relationship between depressive symptom severity and cognitive distortions, consistent
with the associations reported in the European Portuguese validation of the CD-Quest-
T [13]. Taken together, these findings support the theoretically expected relationships be-
tween PHQ-9_T scores and related psychological constructs. However, they do not establish
the distinctiveness of the instrument from other measures of psychological distress. Further
research should examine a broader range of theoretically relevant constructs and employ
complementary methods to strengthen the evidence supporting score interpretation.

4.4. Implications of Measurement Invariance Across Sex Assigned at Birth

Measurement invariance was supported at the configural, metric, and scalar levels
across participants assigned female or male at birth. These findings suggest that the
PHQ-9_T assesses depressive symptoms comparably across the two groups examined
and provide a basis for cautious comparisons of scores between them. However, these
results should not be generalized to sex or gender groups that were not included in
the invariance analysis. Further studies should examine measurement invariance across
additional sociodemographic and developmental characteristics, particularly age and
socioeconomic background, before assuming that scores are directly comparable across
these populations.

4.5. Implications for Research and Practice

The European Portuguese PHQ-9_T may support the structured assessment of depres-
sive symptom severity in adolescent research, school health, primary care, and community
settings. Its brevity and favorable internal consistency may facilitate the systematic identifi-
cation of adolescents who require further assessment.

Nevertheless, the present study did not establish diagnostic accuracy or screening per-
formance. No structured diagnostic interview was administered, and sensitivity, specificity,
predictive values, and adolescent-specific cut-off scores were not evaluated. The PHQ-9_T
should therefore not be used as a standalone diagnostic tool, nor should symptom-severity
categories be interpreted as equivalent to a clinical diagnosis. Instead, scores should be
interpreted alongside functional impairment, co-occurring symptoms, family and school
context, and individual safety concerns. Their use should be embedded within struc-
tured pathways for further assessment, appropriate referral, and follow-up. School and
community nurses may contribute to this process in collaboration with multidisciplinary
adolescent-health teams [6,20].

The distribution of symptom-severity scores in the present sample also warrants care-
ful interpretation. Among participants with complete PHQ-9_T scores, 41.3% scored within
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the moderate-or-higher symptom-severity ranges. This finding describes the self-reported
symptom burden among participating students; it does not estimate the prevalence of
major depressive disorder among Portuguese adolescents. The non-probabilistic sampling
design, reliance on self-report, and absence of diagnostic interviews preclude such an
inference. Nonetheless, the findings highlight the potential value of accessible assessment
and referral pathways in school settings.

4.6. Limitations and Future Research

Several limitations should be considered when interpreting these findings. First, the
inclusion of a small number of participants aged 18-19 years extended the age range slightly
beyond that specified for the source PHQ-9 Modified for Teens. Second, the school-based
convenience sample limits representativeness and generalizability to adolescents who are
not attending school or who are receiving clinical care. Third, self-reported data collected
in classroom settings may have been affected by response and privacy-related biases.

Fourth, the absence of a structured diagnostic interview precluded the assessment of
criterion validity, diagnostic accuracy, and population-specific cut-off scores. Fifth, the cross-
sectional design did not permit evaluation of test-retest reliability, measurement error over
time, predictive validity, or responsiveness to change. In addition, the CFA did not compare
the unidimensional model with a theoretically supported two-factor solution. Evidence
based on associations with related constructs was also limited to anxiety symptoms and
cognitive distortions; discriminant validity and a broader range of theoretically relevant
constructs were not assessed. Finally, anonymous data collection prevented individualized
follow-up of participants who endorsed thoughts of death or self-harm.

Future research should address these limitations by directly comparing theoretically
supported one- and two-factor models in independent samples of Portuguese adolescents.
Studies incorporating structured diagnostic interviews should evaluate criterion validity
and diagnostic accuracy, including sensitivity, specificity, predictive values, and candi-
date decision thresholds. Longitudinal designs should investigate test-retest reliability,
measurement error, and responsiveness to change.

Further validation in clinical and more diverse community samples is also needed to
establish whether the findings generalize beyond participating secondary-school students.
Measurement invariance across age and socioeconomic groups should be examined before
assuming score comparability across these populations. Finally, future data-collection
protocols should establish clear procedures for responding to disclosures of self-harm
or suicidal thoughts, particularly when anonymity limits the possibility of individual
follow-up.

5. Conclusions

The European Portuguese PHQ-9 Modified for Teens demonstrated evidence support-
ing structural validity, internal consistency, hypothesis testing for construct validity, and
measurement invariance across sex assigned at birth in this school-based sample. These
findings support its use as a brief measure of depressive symptom severity in adolescent
research and structured health assessment. However, the present study did not establish
diagnostic accuracy or Portuguese adolescent-specific decision thresholds, and PHQ-9_T
scores should not be interpreted as a standalone diagnosis. Further validation is needed
to establish diagnostic accuracy, longitudinal measurement properties, and applicability
across clinical and more diverse adolescent populations.

Supplementary Materials: The following supporting information can be downloaded at: https:

/ /www.mdpi.com/article/10.3390/children13111448/s1, Table S1: Item-level Spearman correlations
between PHQ-9_T items and PHQ-9_T, GAD-7, and CD-Quest-T total scores.
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