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methods. This study examined whether unfamiliar, naive

Adolescent depression significantly impacts long-term observers could detect depressive symptoms in adolescents,

functioning and well-being, often going undetected and relying solely on behavioral residue (language transcribed

untreated, highlighting the need for innovative detection from a clinical interview). Identifying whether naive
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observers, untrained in detecting psychological symptoms,
can utilize verbal output to accurately detect depressive
symptoms yields scientific insight that could be expanded
upon to support prevention efforts. The study involved
200 adolescent participants (100 hospitalized, 100 commu-
nity; Mg = 15.31, henceforth referred to as targets). They
reported on their depressive symptoms and completed the
Child Attachment Interview (CAI; Shmueli-Goetz et al.,
2008). Naive observers (N =52 college students split in
two rounds), unaware of all other information about tar-
gets, read transcripts of targets’ CAI interviews; using
solely that information, they rated targets’ depressive
symptoms. Observers also assessed their confidence in their
evaluation of targets’ symptoms. Results showed a positive
association between observers’ ratings and targets’ self-
reported depressive symptoms (Round 1 Cohen’s
d =1.25, Round 2 Cohen’s d =1.42) and this association
remained significant controlling for linguistic categories
connected to depression detected by computer analysis.
Observers’ ratings discriminated between hospitalized
and community adolescents (Round 1 Cohen’s d =1.43,
Round 2 Cohen’s d = 1.37), though confidence in their rat-
ings was not associated with targets’ ratings or group
(community or hospitalized). Observers can reliably and
accurately identify depressive symptoms in adolescents
using attachment interviews, over and above computer
analysis alone. This work suggests that naive observers
contribute unique insight into the detection of adolescent
depressive symptoms.

Keywords: depressive symptoms; person perception; attachment;
adolescence; naive observer

ADOLESCENCE is a critical developmental period in
which individuals are particularly susceptible to
developing mental health problems, including
depression (Leussis & Andersen, 2008). The
prevalence of major depressive disorder increases
rapidly with the onset of adolescence, especially
among females (Lu, 2019; NHS, 2021), with esti-
mates ranging up to 35% (Shorey et al., 2022; UK
Office of National Statistics, 2020). While early
intervention for mood disorders is effective when
implemented, adolescents in the U.S. experiencing
these symptoms are less likely to be identified by
others and often go longer before receiving appro-
priate treatment (Costello et al., 2006). Barriers to
accurately identifying adolescents’ depressive
symptoms pose a significant issue, as undetected
symptoms tend to worsen over time (Stuckey
et al.,, 2021), and recent reports suggest that
research and policy should concentrate on efforts
to target teenage depression symptoms before they

worsen (e.g., Shorey et al., 2022). In addition to
the risk that depression poses on its own, depres-
sive symptoms are also present at subclinical levels
in many different psychopathologies, such as
obsessive-compulsive disorder (Rickelt et al.,
2016) or substance abuse disorder (Fleming
et al., 2019), and also co-occur at high rates in
anxiety disorders (Schubert et al., 2017). Depres-
sion worsens prognosis for these conditions (e.g.,
Melton et al., 2016; Rickelt et al., 2016), perhaps
because depressive symptoms may make it more
difficult to adhere to treatment regimens
(Mojtabai et al., 2002).

Depression is commonly defined based on sub-
jective perceptions of distress and emotional states.
The internal nature of the disorder may contribute
to difficulties in accurate detection of this condi-
tion in youth, particularly by the adults involved
in their lives (e.g., parents, teachers). Particularly
during adolescence, a developmental period char-
acterized by a heightened sense of what informa-
tion one should or should not disclose to others,
depressive symptoms may be masked, making
detection more difficult (e.g., Smetana, 2008).

However, adolescents’ verbal behavior can
reveal important cues about their psychological
states, including their depressive symptoms. For
instance, irritability, low mood, and lethargy of
depression may be able to be detected via verbal
behavior. Given that a large proportion of adoles-
cent communication occurs via verbal behavior
(via texting or social media, e.g., Lenhart et al.,
2010, but also via social interaction), efforts to
detect depression through verbal, text-based
behavior hold promise (Underwood et al., 2015).
Indeed, adolescents’ speech during family interac-
tions (Low et al., 2010) as well as their sponta-
neous speech, as in an interview or conversation
(Alghowinem et al., 2013), are associated with
depressive symptoms. These encouraging findings
demonstrate that depression can be identified via
automatic data processing mechanisms (e.g.,
computer-based linguistic and speech analysis;
see, for example, Funkhouser et al., 2023). What
remains unknown is whether the same detection
process can occur by human observers in adoles-
cents’ natural environments. Given that adoles-
cents’ speech is not typically recorded and
analyzed by computers, identifying whether other
people can detect depressive symptoms is of great
interest. In the current study, we examine whether
outside observers can detect signs of depressive
symptoms in adolescents’ verbal behavior and
whether this is feasible at least in principle.
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PERSON PERCEPTION METHODOLOGY:
RELEVANCE FOR ADOLESCENT DEPRESSION
DETECTION

The Operations Triad Model (De Los Reyes et al.,
2013, 2023) contends that it is critical to gather
and analyze data from multiple sources to under-
stand youth’s experiences. De Los Reyes argues
that observations from people who know and are
unknown to a youth provide unique information
regarding a youth’s experiences. Youth’s behavior
varies within and across different social settings
(Achenbach et al., 2002; Whitcomb & Merrell,
2013). When it comes to understanding adoles-
cents, seeking knowledge from sources other than
parents, such as someone unfamiliar with the
youth (e.g., from a “naive observer,” henceforth
referred to as observers), can augment the assess-
ment process (Makol et al., 2020) and provide
an outside perspective on the youth’s symptoms
(e.g., adolescent social anxiety; Deros et al., 2018).

The person perception (PP) methodology, used
by social psychologists to examine how individuals
process information about and form impressions
of others, evaluates whether people can detect
traits of unfamiliar others based on small behav-
ioral samples. These interactions are thought to
approximate everyday “first impressions” (e.g.,
Gilbert, 1998). PP studies reveal humans’ impres-
sive accuracy in judging others based on limited
information. Using these narrow behavioral sam-
ples (e.g., content from social media, speech),
observers can form accurate inferences about a
stranger’s personality traits (Gosling et al., 2002;
Kenny & Albright, 1987), attachment to a former
partner (Borelli et al., 2019), or propensity for
maladaptive behaviors (e.g., aggression/intimate
partner violence; Russo & Borelli, 2023). Such
accurate judgments are thought to be linked to
the “behavioral residue” (Gosling et al., 2002)
provided by even limited informational snapshots
of a “target”, i.e., the person being observed. More
recent work has also examined language used by
the target as a specific and highly informative form
of behavioral residue (Borelli et al., 2018, 2019)
that provides discrete cues regarding internal emo-
tional states. Psychologists use this collateral infor-
mation from people without mental health
training to assess psychosocial functioning, includ-
ing impairments, and to form insights into their
symptoms (Charamut et al, 2022; Rezeppa
et al., 2021).

Two key areas in PP include the accuracy and
confidence of observers’ ratings of targets’ charac-
teristics. Accuracy is operationalized as self-other
agreement (Bernieri et al., 1994; Borelli et al.,
2019; Russo & Borelli, 2023)—that is, the degree

to which observers’ and targets’ ratings are posi-
tively associated. Accuracy can be affected and
improved by a range of factors, including charac-
teristics of the observer (e.g., Forgas & Bower,
1987), the target (Montepare & Zebrowitz,
1998), and the quantity and quality of information
provided to the observer (Biesanz et al., 2007).
According to this framework, the visibility of
traits, or how clearly observable others’ personal-
ity traits and behaviors are (Watson et al., 2000),
and the quality or quantity of the information they
can rely on, can positively influence the accuracy
of detection processes (Biesanz et al., 2007;
Funder, 2018). Trait visibility may be particularly
relevant to detecting internalizing problems such
as depression, which are thought to be less detect-
able due to their “private” nature (Rodriguez
et al., 2010). The opportunity to assess and
observe such traits may also depend on the social
environment and the context in which they are
observed (e.g., degree of familiarity; Charamut
et al., 2022).

Confidence refers to the level of certainty that
observers have regarding their perceptions of tar-
gets’ attributes. Prior PP research has found that
observers’ confidence is uncorrelated with accu-
racy (Waggoner et al., 2009). Nevertheless, confi-
dence can have implications for real-world social
and behavioral outcomes, leading to more compe-
tent behavior among providers (Fry et al., 2015)
or, on the contrary, less accurate decision-
making (Soll & Larrick, 2009). In the case of ado-
lescents” mental health, greater confidence that a
teenager is depressed (whether accurate or not)
may lead to prosocial behavior and greater care
for the affected individual both emotionally, by
enhancing empathy and active listening, and oper-
ationally, by actively seeking help. Alternatively,
greater confidence could lead to more stigmatizing
and reflexively negative behavioral responses, with
damaging effects for the targeted individuals.
Thus, observers’ confidence is relevant to under-
standing how it impacts their evaluations of
depressive symptoms.

NATVE OBSERVERS’ PERCEPTIONS ABOVE
AND BEYOND LINGUISTIC CUES

Depression can be consistently detected by obser-
vers when they are presented with written outputs
(i.e., online blogs or personal diaries; Rodriguez
et al., 2010), while it has only been inconsistently
detected from audio samples drawn from daily life
and then presented to observers (Mehl et al.,
2006). Written outputs of speech provide linguistic
cues, which may be one important source of these
perceptual judgments of depressive symptoms.



NAIVE OBSERVERS OF ADOLESCENTS’ SYMPTOMS 771

Moreover, as one of the most common forms of
human communication, word use is a good indica-
tor with which to begin to determine psychopatho-
logical risk in the PP paradigm.

Linguistic analyses of these texts have isolated
specific word categories that are associated with
depressive symptoms. For instance, negative emo-
tion words (e.g., hate, fear, tired), cognitive mech-
anism words or cognitive processes (e.g., but, if,
know), first-person singular and other self-
focused pronouns (e.g., I, me), and past-tense
verbs are associated with depressed mood and
have all been implicated for their association with
depressive or internalizing symptoms among
adults (Cohn et al., 2004; Lyons et al., 2018;
Rude et al., 2004). Moreover, using a text analysis
of several online forum groups, Al-Mosaiwi and
Johnstone (2018) found that adults with depres-
sion are more likely to use absolutist or all-or-
none words (i.e., words that suggest magnitude
or probability without nuances; e.g., always,
totally, entire). Personal pronouns and absolutist/
all-or-none words are both considered to be
function words, and as such are less likely to be
consciously controlled (Al-Mosaiwi & Johnstone,
2018; Pennebaker et al., 2003). Although little
work has examined depression detection using lin-
guistic analysis with adolescents, one study found
that adolescents who used more first-person singu-
lar pronouns in smartphone communication were
linked to increased chances of reaching the major
depressive disorder threshold (Funkhouser et al.,
2023).

Given their prior links with depressive symp-
toms, as well as the fact that some of them are
not consciously controlled, these word categories
(i.e., negative emotions, cognitive processes, per-
sonal pronouns, focus on the past, and
absolutist/all-or-none words) may be detectable
by computer programs. In a real-word scenario,
language taken from written text (i.e., text mes-
sages, social media postings or school assignments)
or speech samples (i.e., informal conversations and
interviews within specific contexts, such as
schools, therapy, hospital) can be analyzed to
detect mental health functioning, with specific lin-
guistic cues serving as proxies for depression.

CURRENT STUDY

This study, which was not preregistered, expands
on prior PP research on depressive symptoms in
adults by investigating observers’ agreement, accu-
racy (relative to adolescent self-reports), and confi-
dence in detecting depressive symptoms in
hospitalized adolescents (HA) from an inpatient
psychiatric clinic and adolescents from the

community, henceforth defined as community
adolescents (CA) (targets). The purpose of this
research is to provide a preliminary demonstration
regarding the validity of this approach, generating
future work regarding its potential practical impli-
cations. Specifically, this study is poised to test
whether observers with no training related to PP,
psychopathological symptom detection, or mental
health are able to detect depressive symptoms
using relevant linguistic information, such as the
content derived from an interview about attach-
ment relationships (the CAI; Shmueli-Goetz
et al., 2008). The use of an emotionally evocative
interview (CAI) may assist observers in the detec-
tion of a predominantly, internally manifested
mental health condition, therefore identifying
depression risk (Biesanz & Wallace, 2020). Our
work is based on recent work using an evocative
behavioral task that provided support for this
approach using untrained observers (Follet et al.,
2023; Rezeppa et al., 2021). This design allowed
for parallel assessment of observer accuracy in
depression, as well as examination of the role of
symptom severity (using the proxy measure of
the group: hospitalized vs community) in obser-
vers’ ratings. We examine whether naive obser-
vers’ prediction is significant above and beyond
the automatic linguistic analysis of the text itself.

In designing this study, we considered the most
appropriate sample in which to evaluate our
research questions, guided by two overarching
goals. First, we thought it was necessary to select
two groups that would be distinguishable in levels
of symptom severity. Given that the prevalence of
depression has increased within community sam-
ples of adolescents within the last decade (e.g.,
Lu, 2019), with up to 35% of adolescents within
community samples having clinically significant
depression (Shorey et al., 2022; UK Office of
National Statistics, 2020), we thought a sample
of HA would be an optimal higher acuity compar-
ison sample. Second, we sought to examine
whether observers could detect higher levels of
depression as in the real world, where they present
with diagnostic comorbidities (Demyttenaere &
Heirman, 2020; Rohde, 2009). By focusing on
HA (as opposed to a sample of adolescents exclu-
sively diagnosed with major depressive disorder),
our study enables detection of depressive symp-
toms across diverse clinical presentations, enhanc-
ing the generalizability of the findings.

We explored four aims. With Aim 1 we evalu-
ated whether observers were internally consistent
in their perception of both HA and CA targets’
symptoms. Moderate or greater levels of reliability
(i.e., Intraclass Correlation Coefficient [ICC]
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higher than .50; Koo & Li, 2016) in their depres-
sion scores in both groups of adolescents (H1)
would suggest that the raters at least moderately
agreed with one another. With Aim 2 we assessed
the degree of observers’ accuracy in their percep-
tions of targets’ depression. We hypothesized that
observers’ ratings of targets’ depression would
demonstrate moderate convergence with targets’
self-ratings of their depressive symptomatology,
operationalized as correlations of .40 and higher
(cf. Watson et al., 2000) (H2). Aim 3 involved
examining whether the linguistic categories as
measured from the CAI transcripts that have previ-
ously been identified as related to depressive symp-
toms in the research literature (i.e., self-personal
pronouns, negative emotions, all-or-none/
absolutist words, focus on the past, and cognitive
processes) predict targets’ ratings, and whether
including NOs improves the predictive power of
the regression equation above and beyond linguis-
tic analysis. This aim enables us to explore the
incremental contribution of higher resource assess-
ment approaches, such as utilizing groups of
raters, over and above computer analysis alone.
With Aim 4 we examined the magnitude of obser-
vers’ depression ratings of targets’ depressive
symptoms as a function of the clinical group, pre-
dicting that observers’ depression ratings would be
higher in HA as compared to CA (H4a). We also
predicted that observers’ accuracy would be mod-
erated by group, such that the convergence
between observers’ and targets’ ratings (i.e., accu-
racy) would be higher in HA than in CA (H4Db).
These two predictions (H4a and H4b) were based
on the idea that, in HA, symptom presentation
would be stronger and more apparent (e.g.,
Thompson et al., 2020), leading to easier detection
due to the visibility of traits. This would lead to
higher rating values and accuracy. Finally, with
Aim 5§ we examined whether observers’ confidence
in their perceptions of targets’ depression was pos-
itively associated with the targets’ own reports of
their symptomatology (HSa) and whether the
group was associated with confidence (CA vs
HA). Targets with more severe symptoms were
expected to provide more numerous and reliable
linguistic cues about their mood states, which
may indirectly allow observers to have greater
trust in their own evaluations.

Method

PARTICIPANTS

Target Participants
Target data were derived from two larger studies
of adolescents between the ages of 12 to 17

(Ibraheim et al., 2017; Venta et al., 2012). Prior
to data collection, the study protocols were
approved by the Institutional Review Board of
the University of Houston (for CA: IRB#
14238-02, for HA: IRB# 13469-02). Materials
and analysis code for this study are available
by emailing the corresponding author. From
2009 to 2014, two groups of adolescents
between the ages of 12 and 17 years living in
a large metropolitan city in the Southwestern
United States were recruited to participate: (1)
adolescents receiving treatment from an inpatient
psychiatric clinic (HA) and (2) an age-matched
sample recruited from the community free of
any diagnosis (CA) (see Table 1 for demograph-
ics information). HA participants were in a resi-
dential treatment facility offering psychodynamic
treatment for social-cognitive growth, emotional
regulation, maladaptive behaviors, and family
relations. HA received a mental health assess-
ment on admission and interviews were collected
primarily occurring within 3 days of their hospi-
tal admissions. The average length of hospitaliza-
tion was 30.90 days (SD =9.94). Based on the
CDISC-IV (the computerized Diagnostic Inter-
view Schedule for Children based on DSM-IV;
Shaffer et al., 2000) conducted with adolescents
at admission, 51.1% of the sample met criteria
for a depressive disorder, 52.8% for an anxiety
disorder, 3.3% for a bipolar disorder, 33.3%
for an externalizing disorder, 8.9% for an eating
disorder, 5.5% borderline personality disorder,
and 63.7% for emerging personality disorders.
The sample had considerable diagnostic
comorbidity.

CA were recruited from local schools and com-
munity organizations. Eligibility criteria included
being an adolescent between 12 to 17 years old,
fluent in English, without a documented diagnosis
of autism spectrum disorder, schizophrenia or
other psychotic disorder, and IQ over 70 as docu-
mented by parents’ report and by patient history in
current medical records. Adolescents with comor-
bid psychopathology and previous diagnosis and
treatment for speech and language impairments
were not excluded from participation.

Two hundred (Mg, =15.31; SD,e =1.27)
participants were selected from the larger data
repositories based on completion of the primary
study variables of interest in the current study
(CAI and BDI-II). The sample was majority female
(71.5%). For the purpose of this study, we
grouped participants into one of two racial cate-
gories (White, N=43.85% or Non-White,
N =56.15%) due to the limited heterogeneity
especially within the HA sample.
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Table 1
Sociodemographic Characteristics of Targets
HA CA
n % n %
Gender
female 69 69.00 74 74.40
male 31 31.00 25 25.30
Diagnosis
depressive disorder 51 51.10
anxiety disorder 53 52.80
bipolar disorder 3 3.30
externalizing disorder 33 33.30
eating disorder 9 8.90
Race/ethnicity
white 72 80.90 10 10.20
non-white 17 19.10 88 89.80
Parents’ highest education
some high school 0 0.00 5 5.00
high school diploma 2.00 12 12.00
some college 15 15.00 15 15.00
bachelor’s degree 43 43.00 33 33.00
master’s degree 18 18.00 17 17.00
doctoral degree 13 13.00 3 3.00
other 0 0.00 2 2.00
not answered 9 9.00 13 13.00
Mean SD Mean SD
Age (years) 15.40 1.40 15.20 1.16
Length of hospitalization (days) 30.90 9.94

Target Procedure

After completing informed consent (parents) and
assent (adolescents), participants from the two
groups completed the CAI and the BDI-II (within
3 days of admission). Video-recorded CAls were
transcribed verbatim. Interviewer verbalizations
were removed from the transcripts so only the ado-
lescents’ statements remained. Compensation was
offered to only the CA sample.

Target Measures

Behavioral Sample. Both the HA and CA com-
pleted the CAI (Shmueli-Goetz et al. 2008), a
semistructured interview that examines children’s
representations of their current relationships with
their primary caregivers to measure their attach-
ment, using both a dimensional (11 subscales) and
a categorical approach (e.g., secure, insecure-
dismissing, insecure-preoccupied). The CAI’s 19
questions  probe  the  adolescent’s  self-
representation, those of their primary caregivers,
as well as moments of conflict, discomfort, sickness,

hurt, separation, and loss. Consistent with interview
protocol, the interview is video-recorded and tran-
scribed verbatim. In previous studies the CAI
proved useful in predicting self-reported internaliz-
ing symptoms (Borelli et al., 2010; Venta et al.,
2015) and has high interrater reliability (Shmueli-
Goetz et al. 2008; Venta et al., 2015).

Depressive Symptoms. Targets completed the
Beck Depression Inventory, 2™ ed. (BDI-II; Beck
et al.,, 1996), a 21-item self-report survey using
Likert-type scaling. The BDI-II requires respondents
to rate items probing symptoms of sadness, loss of
interest, and worthlessness on a 4-point scale (from
0 = no depressive symptom, e.g., “I do not feel sad”
to 3 = maximum presence of depressive symptom,
e.g., “I am so sad and unhappy that I can’t stand
it”), with higher scores implying greater depressive
symptoms. In this study, analysis of the targets’ total
score yielded good internal consistency of o =.93
for HA and o = .90 for CA. The efficacy of this mea-
sure in assessing adolescent depressive symptoms
has been demonstrated in prior studies (e.g.,



774 TIRONI ET AL.

Rausch et al., 2017; Rezeppa et al., 2021). The BDI-
IT has demonstrated validity and reliability with
youth as young as 12, as well as with inpatients

and nonclinical adolescents (Kumar et al., 2002;
Osman et al., 2004, 2008).

Naive Observer Participants

The study design has built-in replication: two inde-
pendent samples of observers were recruited. Round
1 consisted of N =16 observers (50% female,
Mige =21.3, SDgge = 1.45, 37.5% White, 43.8%
prefer not to say, 18.8% Asian). Round 2 consisted
of N =36 observers (80.6 % female, Mg, =21.8,
SD g, = 1.77, 36.1% White, 36.1% prefer not to
say, 22.2% Asian, 5.6% Others). Observers were
college students enrolled in a research course with
no prior training in PP or mental health nor in
research. Observers’ eligibility criteria included:
over 18 years of age, fluency in speaking, reading,
and writing in English, and attending college. We
engaged in two rounds of coding: Round 1 was lar-
gely exploratory, enabling us to focus only on obser-
vers’ agreement (between observers) and accuracy
(with target ratings). Round 2 enabled researchers
to assess agreement, accuracy of observers with tar-
gets, observers’ confidence in their ratings, and the
specific linguistic cues used to generate their ratings.

Naive Observer Procedure

The researcher verbally explained the study proto-
col to each observer. First, each observer was pre-
sented with a random set of deidentified
transcripts. Every CAI transcript was rated by 3
observers (randomly assigned), allowing for the
examination of interrater reliability amongst the
raters (see Supplemental Documents Section 1,
“Naive Observers’ Rating Procedures”, for details
regarding the recruitment and coding procedures
of the observers). Each rater was given 10 to 13
transcripts weekly for up to 15 weeks to complete
the interviews. Transcripts included adolescents’
answers to the CAI questions after eliminating all
interviewer comments. Observers were informed
only that: (1) the transcripts were a speaker com-
pleting an attachment interview; (2) the interviewees
were adolescents between ages 12 to 17; (3) some
adolescents were hospitalized for inpatient psychi-
atric treatment at the time of the interview, and
some were not. Observers were not informed as to
which targets were and were not hospitalized.
Observers had no background in psychology, and
they were told that reading each transcript would
help them gain an understanding of the adolescent’s
perspective. Solely relying on the information
gleaned from the transcript, observers were assigned

to complete the BDI-II as if they were the adolescent
speaking in the transcript. They completed the BDI-
IT in the first person because that is how the stan-
dardized questionnaire is designed and validated
(e.g., item 1: “I am depressed all the time”); admin-
istering it in this way did not entail modifying the
questionnaire. Furthermore, the standard PP frame-
work suggests that identification with the targets
can serve as reinforcement for a more accurate
assessment (e.g., Hurtig & Pichevin, 1990, with
sex identification). In Round 2, observers were given
identical instructions as in Round 1 but, in addition
to completing the procedures of Round 1 observers,
they also completed a measure to assess their confi-
dence in their ratings (see Figure 1).

Naive Observer Measures

Depressive Symptoms. Observers completed the
same depression measure completed by the targets
(i.e., BDI-II), to provide their perceptions of the
targets’ depressive symptoms. Observers’ internal
consistency in Round 1 yielded a score of o =.97
for HA and a score of a.=.96 for CA; in Round
2 the o score was .93 for HA and .95 for CA.

Naive Observers’ Confidence. After reading each
CAI transcript and completing a BDI-II for the tar-
get, observers rated their degree of confidence by
responding to a statement modeled after our prior
work (see Borelli et al., 2019), i.e., “I am confident
that my ratings accurately captured this partici-
pant’s depression (or lack of depression)”, on a
5-point Likert scale from 1 (no confidence) to §
(very high confidence).

Automatic Linguistic Analysis. In making their
ratings of targets, the observers solely relied on
the targets’ transcribed verbal responses to the
CAI The CAI tends to elicit emotionally charged
personal information, which may have an impact
on target language patterns (Goldberg, 2014). To
understand whether observers’ evaluation may be
associated with targets’ rating above and beyond
specific linguistic cues from the CAI transcripts
detected by automatic linguistic analysis, we cre-
ated a text file for each target’s transcript and used
them as inputs for the linguistic analysis. We ana-
lyzed these transcripts with the Linguistic Inquiry
and Word Count (LIWC-22; Pennebaker et al.,
2007), using the following categories based on lit-
erature: first-person singular pronouns (e.g., I, we,
me), negative emotions (e.g., bad, hate, tired),
focus on the past (e.g., was, had, were), all-or-
none (i.e., absolutist words such as all, never, al-
ways), and cognitive processes (e.g., but, not, if,
know). Thus, each target had a single score on
each of these linguistic variables.
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FIGURE | Brunswik's lens model applied to the current investigation (Gosling et al, 2002). BDI-ll = Beck Depression Inventory;

CAl = Child Attachment Interview.

DATA ANALYSES

To test study hypotheses, we conducted analyses
using SPSS Statistics for MAC, Version 28 (IBM
Corp., Armonk, NY, USA), and jamovi software
(deidentified data, analysis, and research materials
are available under request). Using independent
samples #-tests, analysis of variance (ANOVAs),
and correlations, the associations between
research variables and demographic factors were
evaluated. We present the results separately by
round for Aims 1, 2 and 3. First we conducted tests
of skewness and kurtosis; all data were normally
distributed.

To test Aim 1, we calculated reliability assess-
ments (Intraclass Correlation Coefficient), i.e.,
ICC (3,k) (Shrout & Fleiss, 1979), for the BDI-II
that the three observers rated (H1). A 95% confi-
dence interval of ICC (3,k) estimate at least
between .50 and .75 is indicative of moderate
interrater reliability (Koo & Li, 2016) and would
support our hypotheses.

To test Aim 2, we computed mean scores of the
observers’ ratings. Using those mean scores, we
performed Pearson’s correlation analysis to assess
whether observers’ ratings of targets” BDI-II were
associated with targets’ self-ratings (H2). Effect
sizes greater than r=.40 (Watson et al., 2000)
were considered supportive of this hypothesis.

To test Aim 3, we conducted a hierarchical lin-
ear regression for both Round 1 and 2. Covari-
ates were included in the first step, selected
linguistic word categories (i.e., first-person singu-
lar pronouns, negative emotions, focus on the
past, all-or-none and cognitive processes) in the
second step, and NOs’ ratings in the third step
(H3).

To test Aim 4, repeated measures ANOVAs
were performed to evaluate whether there was a
difference between the three observers’ BDI-II rat-
ings for each target (within subject factor) in the
HA sample compared to the CA sample (between
subject factor) (H4a). To test H4b, we conducted
a linear regression model using the PROCESS
macro (Model 1) for SPSS (Hayes, 2018) with
5000 bias-corrected bootstrapped samples, to
evaluate whether the clinical group moderated
the association between targets’ ratings (indepen-
dent variables) and observers’ ratings (dependent
variable).

To test Aim 5, we conducted a regression anal-
ysis with observers’ confidence (independent vari-
able) and targets’ self-rating for depression
(dependent variable) to assess their association
(H5a). For H5b we conducted a regression to eval-
uate whether the group predicted observers’ confi-
dence, controlling for the length of hospitalization.
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Results

PRELIMINARY ANALYSES

In comparing groups (HA and CA), our results
revealed that HA were significantly more likely
to be White than CA, y*=94.70, p <.001, and
parents’ education differed across groups,
x*=21.70, p=.001, with a higher number of
HA parents falling into the “high school diploma”
and “PhD/Doctoral” categories compare to CA
parents. There were no significant differences
between the two groups in gender, y*=1.20,
p=0.27, or age, t(190) = —1.17, p > .05. Consis-
tent with expectations, an independent samples
Welch #-test revealed that HA reported signifi-
cantly greater depressive symptoms than CA, ¢
(152)=-8.82, p<.001 (M,, HA=23.70,
SD =14.20, M,,;, CA =8.87, SD = 8.31). Fifty-six
percent of HA scores fell above the clinical cut-
off for depressive disorders in adolescence on the
BDI-II (raw score > 23 for moderate depression
symptoms; Dolle et al., 2012), while 5.1% of CA
scored above this cut-off.

In order to explore potential confounding vari-
ables, we examined associations among demo-
graphic variables and key study variables.
Correlations between targets’ age and BDI-II total
score did not show any significant relationship
(p > .05). Regarding race and ethnicity, in the HA
sample there were no differences across these groups
with BDI-I total score (p >.05), while in the CA
sample, White adolescents scored higher than
Non-White  adolescents (F=8.18, p=0.01;
Mwhite = 9.36,  SD =8.50;  Mxon-white = 4.10,
SD = 5.07). There was also a significant interaction
between gender and group in BDI-II scores
(F=5.39, p =0.02). In the CA sample females and
males did not differ (Mygemales = 9.43, SD = 8.92;
Mytales = 7.20, SD =6.02; p =0.83), while in the
HA sample females scored significantly higher than
males  (Mgemales = 27.10, SD =13.80; Mpjales =
16.30, SD =12.90; p <.001). Parent education
was not associated with BDI-II score (p > .05). Inde-
pendent samples #-tests revealed that HA adoles-
cents above the BDI-I clinical cut-off were
hospitalized longer than those below the cut-off in
both Round 1 (Mpow curost = 27.80, SD = 7.40;
Mabore  curoff = 32.30,  SD =10.60; p =0.02)
and Round 2 (Mpeow cutoff = 27.40, SD =7.61;
Mabove cut-off = 32.20, SD = 10.40; p =0.01). As a
result of these findings, gender, ethnicity and length
of hospitalization were included as covariates in
subsequent analysis with BDI-II.

As part of our data exploration, we also exam-
ined bivariate correlations between key study vari-
ables (see Table 2). In order to explore differences

in the language use of HA and CA on the CAls, we
created three custom LIWC dictionaries consisting
of words pertaining to mental health, hospitaliza-
tion, and depression (see Supplemental documents,
Section 2, for more information). Results showed
that the CAls of HA had significantly higher scores
than CA on all three categories: mental health,
p<.001, Cohen’s d=0.33, hospitalization,
p=.05, Cohen’s d=0.16, and depression,
p <.001, Cohen’s d =0.29, all three with small

effect sizes.

HYPOTHESIS TESTING

Aim 1-H1: Are the observers internally consistent
in their evaluations of adolescents’
symptomatology after reading attachment
transcriptss

In both Round 1 and Round 2, ICC testing for the
BDI-II across three raters revealed moderate relia-
bility (Round 1 @ = 0.74; Round 2 a = 0.68). These
results were consistent with expectations,
(value > .50).

Aim 2-H2: Do observers’ ratings of targets’
depression converge with targets’ rating of their
depression?

In Round 1, observers’ ratings were significantly
positively associated with targets’ ratings of their
depressive symptoms (7 = 0.53, p <.001), reaching
the cut-off we expected (r=0.40). Likewise, a
regression analysis revealed that observers’ ratings
of depression were significant predictors of targets’
ratings after controlling for gender, ethnicity and
length of hospitalization, AR?=0.06, f=0.36,
p <.001. In Round 2, observers’ ratings were sig-
nificantly positively associated with targets’ ratings
of their depressive symptoms (7 = 0.58, p <.001).
Once again, the significance held in a regression
controlling for targets’ gender, ethnicity, and
length of stay, AR? =0.10, = 0.28, p <.001.

Aim3-H3: Do NOs’ ratings provide an
incremental contribution in predicting targets’
ratings of depression compared to the
psycholinguistic cues alone?

In Round 1 and 2, correlation analysis revealed
that only cognitive processes (r=—.20, p <.01)
and focus on the past (r = —.36, p < .01) categories
were significantly associated with targets’ ratings.
Thus, we conducted a hierarchical linear regres-
sion model. In Round 1, after including targets’
gender, ethnicity, and CAs’ length of hospitaliza-
tion in the initial step, R?=0.65 F(3, 181)
=44.50 p <.001, cognitive processes, focus on
the past words were added in the second step,
AR?=0.01, p =.14. In the last step NOs ratings
were included, AR? = 0.05, p <.001. Overall, the
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Table 2

Zero-Order Pearson’s Correlations and Descriptive Statistics for Key Study Variables in Both HA and CA Groups, N= 195 (Round

1), N=191 (Round 2)
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Variables 1 2 3 4 5 6 7 8 9
Round 1
Mean (SD) 15.30 14.70 16.10
(1.26) (12.10) (13.80)
1. Targets’ age - - -
2. NOs’ BDI-II rating .130 - -
4. Targets’ BDI-II .010 525" -
Round 2
Mean (SD) 15.30 14.20 4.01 17.40 17.30 1.52 6.04 1.65 13.60
(1.26) (11.60)  (0.53)  (13.80)  (2.75) (062) (1.97) (0.70)  (2.99)
1. Targets’ age -
2. NOs’ BDI-II rating -.028 -
3. NOs’ BDI-Il confidence  -.063 -207" -
4. Targets’ BDI-II .055 326" -.084 -
5. 1! p. sg. pronouns .071 113 -.059 .009 -
6. Negative emotions .011 -.029 .025 -.109 .058 -
7. Focus on the past .032 -307" .021 -209" .186* 4367 -
8. All-or-none .015 .081 -.037 .024 134 2767 121 -
9. Cognitive processes -.058 -236" .149* -236" 2717 356 34477 111 -
Ngte. BDI-Il = Beck Depression Inventory-Il Edition; NOs = Naive Observers; 15! p. sg. pronouns = First person singular pronouns.
p<.05.
" p<.01.
™ p<.001

complete model explained about 47.5% of the
variability in the targets’ ratings revealing that:
gender was a significant predictor of targets’ self-
report depression symptomatology, f=—35.63,
SE =1.72, p =.001, and length of hospitalization,
f=0.53, SE=0.06 p <.001, while ethnicity was
not significant, f=-1.32, SE=2.09, p>.0S5.
When included in the second step, focus on the
past was significantly associated, f=—0.88,
SE = 0.44, p = .047, while cognitive processes were
not, f=0.12, SE =0.28, p > .05. When NOs’ rat-
ings were added in the final step, they were signif-
icantly associated with targets’ ratings, f#=0.35,
SE =0.80, p<.001, while focus on the past
(f=-0.66,SE =0.42, p > .05) lost its significance.
In Round 2, after including targets’ gender, ethnic-
ity, and CAs’ length of hospitalization in the initial
step, R? = 0.64, F(3, 175) = 41.10, p < .001, cogni-
tive processes and focus on the past words were
added in the second step, AR? =0.01, p =.33. In
the last step NOs’ ratings were included,
AR? =0.08, p < .001. Overall, the complete model
explained about 49.7% of the variability in the
targets’ ratings, revealing that: gender was a signif-
icant predictor of targets’ self-report depression
symptomatology, = —5.86, SE =1.63, p <.001,
and length of hospitalization, =0.41, SE =0.07
p <.001, while ethnicity was not significant,
B=-2.96, SE=2.02, p>.05. When included in
the second step, neither focus on the past,

f=-0.68, SE=0.46, p =.14, nor cognitive pro-
cesses, §=0.08, SE=0.28, p =.78, were associ-
ated with targets’ ratings. When NOSs’ ratings
were added in the final step, they were significantly
associated with targets’ ratings, f=0.48,
SE =0.09, p<.001, while cognitive processes
and focus on the past remained nonsignificant.
Analyses in both Round 1 and 2 suggest the incre-
mental validity of NOs’ ratings above and beyond
the automatic psycholinguistic cues.

Aim 4-H4a: Do observers’ ratings for depression
differ between HA and CA groups?

In Round 1, a repeated measure ANOVA revealed
that there was a difference in observers’ detection
of depression between HA and CA, F(1, 193)
=100.64, p <.001, with 34% of the variance in
observers’ ratings explained by group member-
ship. Observers detected higher depressive symp-
toms in HA compared to CA (Mpu=21.90,
SDpa=11.70; Mca=7.73, SDca=7.49). In
Round 2, a repeated measure ANOVA revealed
that there was a difference between observers’ rat-
ing for depression between HA and CA, F(1, 196)
=92.64, p <.001, with 32% of the variance in
observers’ ratings explained by group member-
ship. Observers detected higher depressive symp-
toms in HA compared to CA in Round 2 as well
(Mpa = 18.20, SDp4 = 8.88; Mca =742,
SDcp = 6.95). Findings confirmed our hypothesis.
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Aim 4-H4b: Does the group moderate the
association between observers’ ratings and targets’
ratings

We conducted two moderated regression analyses.
In Round 1, controlling for covariates, the associ-
ation between observers’ and targets’ ratings for
depression was not moderated by group,
AR? =0.00, =0.01, p =0.94. In Round 2, con-
trolling for covariates, the association between
observers’ and targets’ ratings for depression was
moderated by group, AR?=0.17, f=-0.23,
p = 0.02. This association was positive and signif-
icant in both groups but was stronger in CA than
in HA (bcy =0.43, byya = 0.20). While in Round
1 associations between observers’ ratings and tar-
gets’ self-reports did not differ by sample, in
Round 2 observers’ ratings and targets’ self-
reports were more strongly associated in CA than
in HA.

Aim 5-HSa: Is observers’ confidence in their
perceptions of targets’ depression positively
associated with targets’ own reports of their
symptomatology?

After including targets’ gender, ethnicity and HAs’
length of hospitalization in the initial step,
R?=0.30, F(3, 169)=24.1, p <.001, observers’
confidence was added in the next step,
AR?=0.01, p=.51. The model explained 32%
of the variability: targets’ gender was a significant
predictor of targets’ self-report depression symp-
tomatology, = —5.29, SE = 1.91, p = .01, as well
as ethnicity, f=4.43, SE=2.05, p=.03, and
length of hospitalization, f=0.34, SE =0.06,
p < .01, while observers’ confidence was not a sig-
nificant predictor, = —1.07, SE = 1.61, p > .05.

Aim 5-HS5b: Is group membership associated with
observers’ confidence in their perceptions of
targets’ depression?

After including length of hospitalization in the ini-
tial step, R? = 0.02, F(2, 186) = 4.50, p = .035, the
group was added in the second step, AR* = 7.12,
p =.71. The model explained 1% of the variabil-
ity: neither length of hospitalization, = —0.003,
SE = 0.005, p > .05, nor group, =-0.06, SE =
0.15, p > .05, were significant predictors of NOs’
confidence in their ratings of targets’ depression.

Discussion

Observers, such as peers or teachers, have the
potential to offer a unique window into the detec-
tion of depressive symptoms in adolescence, both
in clinical and community settings, relying solely
on behavioral residue like linguistic and verbal
cues. Their perceptions may coincide with those
of the adolescent, or they may offer nonoverlap-

ping information. Observers may be able to notice
subtle changes in language, behavior, mood, or
social interactions that the youth themselves may
not recognize or report. Able to capture day-to-
day variations, observers are often the first to
notice early-warning signs of depression, such as
withdrawal from social activities, changes in aca-
demic performance, or alterations in verbal
expression. These early signs might not yet meet
clinical thresholds but can indicate emerging
issues.

To explore the role of observers in detecting
adolescents’ depressive symptoms, we examined
whether observers were internally consistent in
their evaluations after reading attachment tran-
scripts (Aim 1). Based on prior research on the
PP paradigm, we anticipated that observers would
be moderately consistent in their ratings, which
was supported by our findings. Then we examined
the convergence between observers’ and targets’
ratings (Aim 2). Observers’ ratings were signifi-
cantly and positively correlated with targets’ rat-
ings of depressive symptoms. Our findings
revealed remarkable congruence between observer
and target ratings. Notably the congruence was
significant but not absolute, as anticipated by the
multi-informant perspective (Kraemer et al.,
2003) and consistent with prior work on the detec-
tion of internalizing symptoms (for a review, De
Los Reyes et al., 2015). However, this study takes
a step further, through the use of a group of unfa-
miliar observers who were completely unaware of
any other cues related to the target they were eval-
uating. Notably, these observers were not trained
in detecting mental health or depressive features,
yet they were able to moderately accurately detect
signs of distress/depression in adolescents with the
same statistical accuracy as familiar informants
from previous research, who had many more ele-
ments on which to base their reports. In addition,
observers were able to detect depressive symptoms
with moderate accuracy not only in the HA, with
potentially higher symptom intensity, but also in
the CA.

In Aim 3, we found that NOs ratings predicted
targets’ ratings above and beyond automatic lin-
guistic analysis alone. This may suggest that obser-
vers provide additional insights beyond what is
obtained through computerized analysis. Interest-
ingly, in Round 1, our linguistic analysis revealed
that higher levels of the “focus on the past” word
category were associated with lower levels of BDI-
IT rated by targets, which differs from prior find-
ings (Cohn et al., 2004; Lyons et al., 2018; Rude
et al., 2004). This pattern of findings raises inter-
esting questions regarding what naive observers



NAIVE OBSERVERS OF ADOLESCENTS’ SYMPTOMS 779

pick up on beyond specific word frequencies. Fur-
ther research delving into these associations is
indicated.

We later examined whether evaluations made
by the observers differed for HA compared to
the CA (Aim 4a) and if these evaluations showed
a higher degree of accuracy in the HA (Aim 4b).
Indeed, observers achieved greater symptom detec-
tion for depression in HA. Youth with depressive
features may use a distinctive narrative-verbal
mode (e.g., Suherman et al., 2018), which, more
conspicuously, could also enable an untrained
observer to detect potential risk for depression.
Based on preliminary analyses using three linguis-
tic categories (mental health, hospitalization and
depression-related words), it is possible higher
rates of these words may have been the behavioral
residue that enabled observers to detect higher
depressive symptoms in HA relative to CA.

Our second assumption, that the association
between targets’ and observers’ ratings was mod-
erated by the group, was based on the idea that
hospital settings would exert a “priming effect”
on targets, leading them to discuss depressive
symptoms more openly and provide greater and/
or more relevant linguistic cues for observers to
evaluate. Note that the linguistic analysis we con-
ducted in our preliminary analysis supported the
conclusion that HA used more depression-
related, mental health, and hospitalization-related
words than CA. Despite this, results did not con-
firm this second assumption. Counterintuitively,
in Round 2, we found greater observer accuracy
in rating CA. The challenge may not lie so much
in determining whether the adolescent is symp-
tomatic or not (indeed, our data confirm that this
was detected), but rather in defining the severity of
symptoms. The diagnostic heterogeneity of the HA
group might have contributed to a weakening of
the association between observers’ evaluations
and the hospitalized targets’ evaluations. From a
PP perspective (Gosling et al., 2002), our results
could signify that, in hospitalized samples, obser-
vers are capable of detecting different information
from the behavioral residues that do not always
correspond to what the patient reports. It may help
to clarify the ultimate assessment goal: we should
not be striving for perfect agreement but even forc-
ing disagreement in the process. This is consistent
with the multi-informant perspective within the
mental health literature (Kraemer et al., 2003),
which holds that discrepancies in different raters’
assessments of people’s mental health symptoms
provide meaningful information. Each observer
brings their own unique perspective that allows
them to perceive information about the target that

is relevant and important. This results in each
observer contributing unique information, triangu-
lating on perceptions that are different but form a
complementary view on the person’s trait, detect-
ing different facets of youth mental health. Even
among observers, there may be differences based
on the information each one considers salient,
and this could be the reason why observers’ evalu-
ations were similar but not identical (see results in
Aim 1). Further, in our study, HA adolescents self-
reported a higher level of distress compared to that
reported by observers. This is not surprising, as it
is not uncommon for inpatients, especially those
with personality disorders, to “inflate” their symp-
toms, perhaps as a plea for help and attention to
their suffering (Boberg et al., 2023). Despite this,
5.1% of CA in our sample exceeded the BDI-II
cutoff for mild depression, confirming our assump-
tion that depressive symptoms were also present in
the CA.

Finally, we were interested in the observers’
subjective perspective of their confidence and eval-
uation (Aim 5). Analyses revealed that observers’
confidence in their evaluations was not associated
with either targets’ ratings (HS5a) or group mem-
bership (HSb). Future studies should examine
other predictors of confidence, as well as its down-
stream behavioral consequences.

IMPLICATIONS AND FUTURE DIRECTIONS

Our work contributes to the body of literature
demonstrating how thin slices of information—
i.e., verbal transcripts with emotional content—
can reveal information detectable by others.
Specifically, emotional content of adolescents’ ver-
bal cues is detectable in many adolescent conversa-
tions and interactions (Flannery et al., 1994). In
this study, we assumed that the questions of the
CAI might create an ideal context in which to
observe adolescents’ emotional states. This study’s
findings may partially be attributed to the salience
of cues taken from the adolescents’ interviews. The
CAI elicits relational memories involving primary
figures and stimulates episodes related to moments
of discouragement, loss, or separation (e.g., “Can
you tell me about a time when you were really
upset and wanted helps”). These questions, though
not specifically related to mental health episodes,
could have elicited dysphoric content in our sam-
ple, which might have facilitated the detection pro-
cess. From the observer’s perspective, reading
transcripts of the CAI is not as ecologically valid
as observing a spontaneously occurring conversa-
tion involving the target. In other words, the find-
ings may be partially constrained by the interview
on which the observers relied for their perceptions.
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To overcome this potential limitation, future
studies can explore the ecological validity of obser-
ver detection by using more naturalistic contexts.
In a real-world scenario, observers may rely on
natural language use in different contexts, such
as conversations, social media posts, or written
communication, as a substitute for the transcripts
used in our study. This approach would allow
them to identify symptom intensity in a more real-
istic context through everyday language patterns
and/or content before they reach a cut-off of sever-
ity. In addition, integrating nonverbal cues, such as
facial expressions and body language, could pro-
vide a more comprehensive understanding of
how depressive symptoms are perceived by others.
This approach may help determine whether inte-
grating multiple types of behavioral cues in differ-
ent contexts improves the accuracy of detecting
mental health problems. For instance, it could
explore social environments where adult infor-
mants are generally absent (e.g., peer interactions)
or utilize video and audio recordings to analyze
the impact of nonverbal cues on detection of inter-
nalizing symptoms.

Given the current study’s use of attachment-
based narratives to detect linguistic cues, it will
also be interesting to compare the discussion of
positive topics versus negative experiences (e.g.,
“tell me about your best day” vs “your worst
nightmare”) to study what can be perceived by
others based on preselected narrative contexts
and other nonattachment contexts. This kind of
research could also be extended to other internal-
izing symptoms, like anxiety, seeking to under-
stand whether and from which type of
behavioral residue they can be inferred by an
observer and whether observers can detect inter-
nalizing symptoms (depression, anxiety) that do
not co-occur with other symptoms.

If these findings are replicated and extended
through future research, they could have practical
implications for prevention. There is a precedent
for the notion that peers could assist in helping
to detect depressive symptoms and in directing
teens to seek help (see also Cannon et al., 2020
on social anxiety). If further refined and better
understood, it is possible that observers’ input
could improve the prevention process, enhancing
confidence that outreach to mental health profes-
sionals is a useful next step. Previous research doc-
umented convergence from different informants
(i.e., parents, adolescents, clinicians) with ratings
provided by unfamiliar independent observers
about externalizing and internalizing problems
(Glenn et al., 2019; Rezeppa et al., 2021; Makol
et al., 2020). A multi-informant approach has

practical significance, advocating for tailored
assessment methods wherein making decisions
without thoroughly integrating reports from mul-
tiple informants can lead to suboptimal treatments
(De Los Reyes et al., 2022). In future work, it
would be interesting to compare observers’ accu-
racy based on reading transcripts to clinicians’
accuracy in rating targets’ depressive symptoms
after conducting a clinical interview with them.

This study suggested that observers were able to
distinguish HAs from CAs with respect to depres-
sive symptoms. We know from previous studies
that adolescents without a mental health diagnosis
may exhibit depressive symptoms (e.g., Shorey
et al., 2022), which might be more difficult to
detect than those expressed by a hospitalized sam-
ple due to less degree of intensity. Future research
could explore whether observers are also able to
discriminate between CA and an outpatient sam-
ple of adolescents with depression through the
emotional content of adolescents’ verbal cues, that
are detectable in many adolescent conversations
and interactions (Flannery et al., 1994). There
have been efforts in recent years to emphasize
the benefits of peer supports (e.g., peer educators,
peer mentors) among adolescents and college stu-
dents as early points of detection or intervention,
especially among clinical populations (for reviews,
see Merianos et al., 2016; Murphy et al., 2024)—
these individuals are relatable, have shared experi-
ence, and have easy access to at-risk students. Per-
haps learnings from this study and others that
follow it can be used to enhance these types of pro-
grams—place students in the right situations
where they disclose relevant content and peers (ob-
servers) may be able to detect risk.

Moreover, our findings indicate that in Round
2, observers were more accurate in detecting
CA’s depressive symptoms. This suggests that our
findings (that untrained observers are accurate in
identifying depressive symptoms from transcripts)
may have more applicability to community set-
tings. This is promising given the need for effective
prevention strategies and increasing reliance on
peers as mental health interveners and detectors
(e.g., Chahl et al., 2024; Roach, 2018).

Although the focus of this work involved
human observers, another potential direction will
be to further explore whether Al or linguistic soft-
ware can identify specific linguistic categories most
strongly associated with the depressive symptoms
identified in the targets and confirm that the obser-
ver has stronger explanatory potential compared
to Al On this point, observers provide a more eco-
logically valid yet resource-intensive assessment
option, but this could change over time as the
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acceptability of technology increases. Both raise
ethical concerns in the real-world scenario—ask-
ing peers to report on other peers can impinge
on privacy, as can using technology to record
and analyze speech. It is clear that future research
in this area is needed and offers exciting new
opportunities for the early detection of mental
health concerns.

Last, in this study, we did not consider obser-
vers’ characteristics, but previous studies (e.g.,
Borelli et al., 2019) assessed how the observers’
traits, such as their own attachment, can influence
their evaluations. Expanding on the ways in which
we form initial impressions of others based on
individual characteristics will enable us to better
comprehend how psychopathological symptoms
are perceptible to others, to what extent, and for
whom.

LIMITATIONS

The contributions of this study should be consid-
ered in light of its limitations. First, this study set
out to explore the role of naive observers in detect-
ing adolescents’ depression from subtle linguistic
cues. While we provide preliminary support for
this effect, the clinical applicability of these find-
ings remains unknown. Moreover, the study was
cross-sectional, partially exploratory, and not pre-
registered. The generalizability of findings is
reduced due to the racial/ethnic homogeneity and
limited demographic information of the sample
overall as well as the clinical acuity of the HA sam-
ple. Observers rated transcripts rather than con-
versations they overheard, so future work should
examine whether accuracy is as great when obser-
vers are presented with oral speech samples. In
addition, the use of two such different samples
(HA and CA) can be seen as a strength (it gave
observers the opportunity to accurately detect
depressive symptoms) but also a limitation (find-
ings may be accounted for by severity of symp-
toms), underscoring the need for follow-up work
comparing CA to outpatient samples. The comor-
bidities also introduce the possibility that the pres-
ence of other symptoms could have influenced the
observers’ ratings. Moreover, we did not have
measures to detect other potentially comorbid
symptoms, such as anxiety, that could have been
used as a point of comparison. Finally, the linguis-
tic analysis we performed only examined a few
language categories that prior research has con-
nected to depressive symptoms. Other linguistic
areas could be investigated, such as mental health
words (e.g., depressed, suicide, trauma) or swear
words.

CONCLUSION

Unfamiliar and untrained observers are able to
reliably and accurately detect depressive symptoms
in both HA and CA using transcribed linguistic
cues of emotionally evocative interviews. The
human observers’ ratings predict targets’ ratings
after controlling for the information provided by
automatic linguistic analysis. These findings lay
the groundwork for future studies poised to delve
more deeply into questions related to the preven-
tion of mental health problems in adolescence.

Supplementary data to this article can be found
online at https://doi.org/10.1016/j.beth.2024.12.
002.
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