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Adolescent depression significantly impacts long-term

functioning and well-being, often going undetected and

untreated, highlighting the need for innovative detection
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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; Mage = 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). Naı̈ve 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 naı̈ve observers

contribute unique insight into the detection of adolescent

depressive symptoms.

Keywords: depressive symptoms; person perception; attachment;

adolescence; naı̈ve observer
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ADOLESCENCE is a critical developmental period i 
which individuals are particularly susceptible t 
developing mental health problems, includin 
depression (Leussis & Andersen, 2008). Th 
prevalence of major depressive disorder increas 
rapidly with the onset of adolescence, especiall 
among females (Lu, 2019; NHS, 2021), with est 
mates ranging up to 35% (Shorey et al., 2022; U 
Office of National Statistics, 2020). While earl 
intervention for mood disorders is effective whe 
implemented, adolescents in the U.S. experiencin 
these symptoms are less likely to be identified b 
others and often go longer before receiving appr 
priate treatment (Costello et al., 2006). Barriers t 
accurately identifying adolescents’ depressiv 
symptoms pose a significant issue, as undetecte 
symptoms tend to worsen over time (Stucke 
et al., 2021), and recent reports suggest th 
research and policy should concentrate on effor 
to target teenage depression symptoms before the 
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worsen (e.g., Shorey et al., 2022). In addition t 
the risk that depression poses on its own, depre 
sive symptoms are also present at subclinical leve 
in many different psychopathologies, such 
obsessive-compulsive disorder (Rickelt et al 
2016) or substance abuse disorder (Flemin 
et al., 2019), and also co-occur at high rates i 
anxiety disorders (Schubert et al., 2017). Depre 
sion worsens prognosis for these conditions (e.g 
Melton et al., 2016; Rickelt et al., 2016), perha 
because depressive symptoms may make it mor 
difficult to adhere to treatment regime 
(Mojtabai et al., 2002). 

Depression is commonly defined based on su 
jective perceptions of distress and emotional state 
The internal nature of the disorder may contribut 
to difficulties in accurate detection of this cond 
tion in youth, particularly by the adults involve 
in their lives (e.g., parents, teachers). Particularl 
during adolescence, a developmental period cha 
acterized by a heightened sense of what inform 
tion one should or should not disclose to other 
depressive symptoms may be masked, makin 
detection more difficult (e.g., Smetana, 2008). 

However, adolescents’ verbal behavior ca 
reveal important cues about their psychologic 
states, including their depressive symptoms. F 
instance, irritability, low mood, and lethargy 
depression may be able to be detected via verb 
behavior. Given that a large proportion of adole 
cent communication occurs via verbal behavi 
(via texting or social media, e.g., Lenhart et al 
2010, but also via social interaction), efforts t 
detect depression through verbal, text-base 
behavior hold promise (Underwood et al., 2015 
Indeed, adolescents’ speech during family intera 
tions (Low et al., 2010) as well as their spont 
neous speech, as in an interview or conversatio 
(Alghowinem et al., 2013), are associated wit 
depressive symptoms. These encouraging findin 
demonstrate that depression can be identified vi 
automatic data processing mechanisms (e.g 
computer-based linguistic and speech analysi 
see, for example, Funkhouser et al., 2023). Wh 
remains unknown is whether the same detectio 
process can occur by human observers in adole 
cents’ natural environments. Given that adole 
cents’ speech is not typically recorded an 
analyzed by computers, identifying whether oth 
people can detect depressive symptoms is of gre 
interest. In the current study, we examine wheth 
outside observers can detect signs of depressiv 
symptoms in adolescents’ verbal behavior an 
whether this is feasible at least in principle.
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erson perception methodology:  
elevance for adolescent depression 
etection 

he Operations Triad Model (De Los Reyes et al., 
013, 2023) contends that it is critical to gather 
nd analyze data from multiple sources to under-
and youth’s experiences. De Los Reyes argues 
at observations from people who know and are 
nknown to a youth provide unique information 
garding a youth’s experiences. Youth’s behavior 
aries within and across different social settings 
chenbach et al., 2002; Whitcomb & Merrell, 
013). When it comes to understanding adoles-
ents, seeking knowledge from sources other than 
arents, such as someone unfamiliar with the 
outh (e.g., from a “naı̈ve observer,” henceforth 
ferred to as observers), can augment the assess-
ent process (Makol et al., 2020) and provide 
n outside perspective on the youth’s symptoms 
.g., adolescent social anxiety; Deros et al., 2018). 
The person perception (PP) methodology, used 

y social psychologists to examine how individuals 
rocess information about and form impressions 
f others, evaluates whether people can detect 
aits of unfamiliar others based on small behav-
ral samples. These interactions are thought to 
pproximate everyday “first impressions” (e.g., 
ilbert, 1998). PP studies reveal humans’ impres-
ve accuracy in judging others based on limited 
formation. Using these narrow behavioral sam-
les (e.g., content from social media, speech), 
bservers can form accurate inferences about a 
ranger’s personality traits (Gosling et al., 2002; 
enny & Albright, 1987), attachment to a former 
artner (Borelli et al., 2019), or propensity for 
aladaptive behaviors (e.g., aggression/intimate 
artner violence; Russo & Borelli, 2023). Such 
ccurate judgments are thought to be linked to 
e “behavioral residue” (Gosling et al., 2002) 
rovided by even limited informational snapshots 
f a “target”, i.e., the person being observed. More 
cent work has also examined language used by 
e target as a specific and highly informative form 
f behavioral residue (Borelli et al., 2018, 2019) 
at provides discrete cues regarding internal emo-
onal states. Psychologists use this collateral infor-
ation from people without mental health 
aining to assess psychosocial functioning, includ-
g impairments, and to form insights into their 
mptoms (Charamut et al., 2022; Rezeppa 
t al., 2021). 
Two key areas in PP include the accuracy and 

onfidence of observers’ ratings of targets’ charac-
ristics. Accuracy is operationalized as self-other 
greement (Bernieri et al., 1994; Borelli et al., 
019; Russo & Borelli, 2023)—that is, the degree 
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which observers’ and targets’ ratings are posi-
vely associated. Accuracy can be affected and 
proved by a range of factors, including charac-
ristics of the observer (e.g., Forgas & Bower, 
987), the target (Montepare & Zebrowitz, 
998), and the quantity and quality of information 
rovided to the observer (Biesanz et al., 2007). 
ccording to this framework, the visibility of 
aits, or how clearly observable others’ personal-
y traits and behaviors are (Watson et al., 2000), 
nd the quality or quantity of the information they 
an rely on, can positively influence the accuracy 
f detection processes (Biesanz et al., 2007; 
under, 2018). Trait visibility may be particularly 
levant to detecting internalizing problems such 
s depression, which are thought to be less detect-
ble due to their “private” nature (Rodriguez 
t al., 2010). The opportunity to assess and 
bserve such traits may also depend on the social 
nvironment and the context in which they are 
bserved (e.g., degree of familiarity; Charamut 
t al., 2022). 
Confidence refers to the level of certainty that 

bservers have regarding their perceptions of tar-
ets’ attributes. Prior PP research has found that 
bservers’ confidence is uncorrelated with accu-
cy (Waggoner et al., 2009). Nevertheless, confi-
ence can have implications for real-world social 
nd behavioral outcomes, leading to more compe-
nt behavior among providers (Fry et al., 2015) 
r, on the contrary, less accurate decision-
aking (Soll & Larrick, 2009). In the case of ado-
scents’ mental health, greater confidence that a 
enager is depressed (whether accurate or not) 
ay lead to prosocial behavior and greater care 
r the affected individual both emotionally, by 
nhancing empathy and active listening, and oper-
tionally, by actively seeking help. Alternatively, 
reater confidence could lead to more stigmatizing 
nd reflexively negative behavioral responses, with 
amaging effects for the targeted individuals. 
hus, observers’ confidence is relevant to under-
anding how it impacts their evaluations of 
epressive symptoms. 

aı̈ve  observers’  perceptions above 
nd beyond linguistic  cues  

epression can be consistently detected by obser-
ers when they are presented with written outputs 
.e., online blogs or personal diaries; Rodriguez 
t al., 2010), while it has only been inconsistently 
etected from audio samples drawn from daily life 
nd then presented to observers (Mehl et al., 
006). Written outputs of speech provide linguistic 
ues, which may be one important source of these 
erceptual judgments of depressive symptoms.
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Moreover, as one of the most common forms 
human communication, word use is a good indic 
tor with which to begin to determine psychopath 
logical risk in the PP paradigm. 

Linguistic analyses of these texts have isolate 
specific word categories that are associated wit 
depressive symptoms. For instance, negative em 
tion words (e.g., hate, fear, tired), cognitive mec 
anism words or cognitive processes (e.g., but, i 
know), first-person singular and other sel 
focused pronouns (e.g., I, me), and past-tens 
verbs are associated with depressed mood an 
have all been implicated for their association wit 
depressive or internalizing symptoms amon 
adults (Cohn et al., 2004; Lyons et al., 201 
Rude et al., 2004). Moreover, using a text analys 
of several online forum groups, Al-Mosaiwi an 
Johnstone (2018) found that adults with depre 
sion are more likely to use absolutist or all-o 
none words (i.e., words that suggest magnitud 
or probability without nuances; e.g., alway 
totally, entire). Personal pronouns and absolutis 
all-or-none words are both considered to b 
function words, and as such are less likely to b 
consciously controlled (Al-Mosaiwi & Johnston 
2018; Pennebaker et al., 2003). Although littl 
work has examined depression detection using li 
guistic analysis with adolescents, one study foun 
that adolescents who used more first-person sing 
lar pronouns in smartphone communication wer 
linked to increased chances of reaching the maj 
depressive disorder threshold (Funkhouser et al 
2023). 

Given their prior links with depressive sym 
toms, as well as the fact that some of them ar 
not consciously controlled, these word categori 
(i.e., negative emotions, cognitive processes, pe 
sonal pronouns, focus on the past, an 
absolutist/all-or-none words) may be detectabl 
by computer programs. In a real-word scenari 
language taken from written text (i.e., text me 
sages, social media postings or school assignment 
or speech samples (i.e., informal conversations an 
interviews within specific contexts, such 
schools, therapy, hospital) can be analyzed t 
detect mental health functioning, with specific li 
guistic cues serving as proxies for depression. 

current study 

This study, which was not preregistered, expan 
on prior PP research on depressive symptoms i 
adults by investigating observers’ agreement, acc 
racy (relative to adolescent self-reports), and con 
dence in detecting depressive symptoms i 
hospitalized adolescents (HA) from an inpatie 
psychiatric clinic and adolescents from th 
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C]

community, henceforth defined as communit 
adolescents (CA) (targets). The purpose of th 
research is to provide a preliminary demonstratio 
regarding the validity of this approach, generatin 
future work regarding its potential practical impl 
cations. Specifically, this study is poised to te 
whether observers with no training related to P 
psychopathological symptom detection, or ment 
health are able to detect depressive sympto 
using relevant linguistic information, such as th 
content derived from an interview about attac 
ment relationships (the CAI; Shmueli-Goet 
et al., 2008). The use of an emotionally evocativ 
interview (CAI) may assist observers in the dete 
tion of a predominantly, internally manifeste 
mental health condition, therefore identifyin 
depression risk (Biesanz & Wallace, 2020). O 
work is based on recent work using an evocativ 
behavioral task that provided support for th 
approach using untrained observers (Follet et al 
2023; Rezeppa et al., 2021). This design allowe 
for parallel assessment of observer accuracy i 
depression, as well as examination of the role 
symptom severity (using the proxy measure 
the group: hospitalized vs community) in obse 
vers’ ratings. We examine whether naı̈ve obse 
vers’ prediction is significant above and beyon 
the automatic linguistic analysis of the text itself 

In designing this study, we considered the mo 
appropriate sample in which to evaluate o 
research questions, guided by two overarchin 
goals. First, we thought it was necessary to sele 
two groups that would be distinguishable in leve 
of symptom severity. Given that the prevalence 
depression has increased within community sa 
ples of adolescents within the last decade (e.g 
Lu, 2019), with up to 35% of adolescents withi 
community samples having clinically significa 
depression (Shorey et al., 2022; UK Office 
National Statistics, 2020), we thought a sampl 
of HA would be an optimal higher acuity compa 
ison sample. Second, we sought to examin 
whether observers could detect higher levels 
depression as in the real world, where they prese 
with diagnostic comorbidities (Demyttenaere 
Heirman, 2020; Rohde, 2009). By focusing o 
HA (as opposed to a sample of adolescents excl 
sively diagnosed with major depressive disorder 
our study enables detection of depressive sym 
toms across diverse clinical presentations, enhan 
ing the generalizability of the findings. 

We explored four aims. With Aim 1 we eval 
ated whether observers were internally consiste 
in their perception of both HA and CA target 
symptoms. Moderate or greater levels of reliabilit 
(i.e., Intraclass Correlation Coefficient [IC
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igher than .50; Koo & Li, 2016) in their depres-
on scores in both groups of adolescents (H1) 
ould suggest that the raters at least moderately 
greed with one another. With Aim 2 we assessed 
e degree of observers’ accuracy in their percep-
ons of targets’ depression. We hypothesized that 
bservers’ ratings of targets’ depression would 
emonstrate moderate convergence with targets’ 
lf-ratings of their depressive symptomatology, 
perationalized as correlations of .40 and higher 
f. Watson et al., 2000) (H2). Aim 3 involved 
xamining whether the linguistic categories as 
easured from the CAI transcripts that have previ-
usly been identified as related to depressive symp-
ms in the research literature (i.e., self-personal 
ronouns, negative emotions, all-or-none/ 
bsolutist words, focus on the past, and cognitive 
rocesses) predict targets’ ratings, and whether 
cluding NOs improves the predictive power of 
e regression equation above and beyond linguis-
c analysis. This aim enables us to explore the 
cremental contribution of higher resource assess-
ent approaches, such as utilizing groups of 
ters, over and above computer analysis alone. 
ith Aim 4 we examined the magnitude of obser-
ers’ depression ratings of targets’ depressive 
mptoms as a function of the clinical group, pre-
icting that observers’ depression ratings would be 
igher in HA as compared to CA (H4a). We also 
redicted that observers’ accuracy would be mod-
rated by group, such that the convergence 
etween observers’ and targets’ ratings (i.e., accu-
cy) would be higher in HA than in CA (H4b). 
hese two predictions (H4a and H4b) were based 
n the idea that, in HA, symptom presentation 
ould be stronger and more apparent (e.g., 
hompson et al., 2020), leading to easier detection 
ue to the visibility of traits. This would lead to 
igher rating values and accuracy. Finally, with 
im 5 we examined whether observers’ confidence 
their perceptions of targets’ depression was pos-
ively associated with the targets’ own reports of 
eir symptomatology (H5a) and whether the 
roup was associated with confidence (CA vs 
A). Targets with more severe symptoms were 
xpected to provide more numerous and reliable 
nguistic cues about their mood states, which 
ay indirectly allow observers to have greater 
ust in their own evaluations. 

articipants  

arget Participants 
arget data were derived from two larger studies 
f adolescents between the ages of 12 to 17 
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braheim et al., 2017; Venta et al., 2012). Prior 
data collection, the study protocols were 

pproved by the Institutional Review Board of 
e University of Houston (for CA: IRB# 
4238-02, for HA: IRB# 13469-02). Materials 
nd analysis code for this study are available 
y emailing the corresponding author. From 
009 to 2014, two groups of adolescents 
etween the ages of 12 and 17 years living in 
large metropolitan city in the Southwestern 
nited States were recruited to participate: (1) 
dolescents receiving treatment from an inpatient 
sychiatric clinic (HA) and (2) an age-matched 
mple recruited from the community free of 
ny diagnosis (CA) (see Table 1 for demograph-
s information). HA participants were in a resi-
ential treatment facility offering psychodynamic 
eatment for social-cognitive growth, emotional 
gulation, maladaptive behaviors, and family 
lations. HA received a mental health assess-
ent on admission and interviews were collected 
rimarily occurring within 3 days of their hospi-
l admissions. The average length of hospitaliza-
on was 30.90 days (SD = 9.94). Based on the 
DISC-IV (the computerized Diagnostic Inter-
iew Schedule for Children based on DSM-IV; 
haffer et al., 2000) conducted with adolescents 
t admission, 51.1% of the sample met criteria 
r a depressive disorder, 52.8% for an anxiety 
isorder, 3.3% for a bipolar disorder, 33.3% 
r an externalizing disorder, 8.9% for an eating 
isorder, 5.5% borderline personality disorder, 
nd 63.7% for emerging personality disorders. 
he sample had considerable diagnostic 
omorbidity. 
CA were recruited from local schools and com-
unity organizations. Eligibility criteria included 
eing an adolescent between 12 to 17 years old, 
uent in English, without a documented diagnosis 
f autism spectrum disorder, schizophrenia or 
ther psychotic disorder, and IQ over 70 as docu-
ented by parents’ report and by patient history in 
urrent medical records. Adolescents with comor-
id psychopathology and previous diagnosis and 
eatment for speech and language impairments 
ere not excluded from participation. 
Two hundred (Mage = 15.31; SDage = 1.27) 

articipants were selected from the larger data 
positories based on completion of the primary 
udy variables of interest in the current study 
AI and BDI-II). The sample was majority female 
1.5%). For the purpose of this study, we 
rouped participants into one of two racial cate-
ories (White, N = 43.85% or Non-White, 
= 56.15%) due to the limited heterogeneity 

specially within the HA sample.
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Table 1 
Sociodemographic Characteristics of Targets 

HA CA 

Gender 

female 69 69.0 74 74.4 

male 31 31.0 25 25.3 

Diagnosis 

depressive disorder 51 51.1 

anxiety disorder 53 52.8 

bipolar disorder 3 3.30 

externalizing disorder 33 33.3 

eating disorder 9 8.90 

Race/ethnicity 

white 72 80.9 10 10.2 

non-white 17 19.1 88 89.8 

Parents’ highest education 

some high school 0 0.00 5 5.00 

high school diploma 2 2.00 12 12.0 

some college 15 15.0 15 15.0 

bachelor’s degree 43 43.0 33 33.0 

master’s degree 18 18.0 17 17.0 

doctoral degree 13 13.0 3 3.00 

other 0 0.00 2 2.00 

not answered 9 9.00 13 13.0 

Mea SD Mea SD 

Age (years) 15.4 1.40 15.2 1.16 

Length of hospitalization (day 30.9 9.94 
d
o
n
e
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o-
as

m-
a
’s
h
h-
d
e-
9
f-
s,
s,

Target Procedure 
After completing informed consent (parents) an 
assent (adolescents), participants from the tw 
groups completed the CAI and the BDI-II (withi 
3 days of admission). Video-recorded CAIs wer 
transcribed verbatim. Interviewer verbalizatio 
were removed from the transcripts so only the ad 
lescents’ statements remained. Compensation w 
offered to only the CA sample. 

Target Measures 
Behavioral Sample. Both the HA and CA co 

pleted the CAI (Shmueli-Goetz et al. 2008), 
semistructured interview that examines children 
representations of their current relationships wit 
their primary caregivers to measure their attac 
ment, using both a dimensional (11 subscales) an 
a categorical approach (e.g., secure, insecur 
dismissing, insecure-preoccupied). The CAI’s 1 
questions probe the adolescent’s sel 
representation, those of their primary caregiver 
as well as moments of conflict, discomfort, sicknes 
w
n-
AI
z-
.,
i-

e
k
g
ts
of
m
”

m,
d
e
al
93
a-
ms
.,

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

Depressive Symptoms. Targets completed th 
Beck Depression Inventory, 2nd ed. (BDI-II; Bec 
et al., 1996), a 21-item self-report survey usin 
Likert-type scaling. The BDI-II requires responden 
to rate items probing symptoms of sadness, loss 
interest, and worthlessness on a 4-point scale (fro 
0  =  no depressive symptom, e.g., “I do not feel sad 
to 3 = maximum presence of depressive sympto 
e.g., “I am so sad and unhappy that I can’t stan 
it”), with higher scores implying greater depressiv 
symptoms. In this study, analysis of the targets’ tot 
score yielded good internal consistency of a =  .  
for HA and a = .90 for CA. The efficacy of this me 
sure in assessing adolescent depressive sympto 
has been demonstrated in prior studies (e.g
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ausch et al., 2017; Rezeppa et al., 2021). The BDI-
has demonstrated validity and reliability with 

outh as young as 12, as well as with inpatients 
nd nonclinical adolescents (Kumar et al., 2002; 
sman et al., 2004, 2008). 

aı̈ve Observer Participants 
he study design has built-in replication: two inde-
endent samples of observers were recruited. Round 
consisted of N = 16 observers (50% female, 

age =  21.3,  SDage = 1.45, 37.5% White, 43.8% 
refer not to say, 18.8% Asian). Round 2 consisted 
f N = 36 observers (80.6 % female, Mage =  21.8,  
Dage = 1.77, 36.1% White, 36.1% prefer not to 
y, 22.2% Asian, 5.6% Others). Observers were 
ollege students enrolled in a research course with 
o prior training in PP or mental health nor in 
search. Observers’ eligibility criteria included: 
ver 18 years of age, fluency in speaking, reading, 
nd writing in English, and attending college. We 
ngaged in two rounds of coding: Round 1 was lar-
ely exploratory, enabling us to focus only on obser-
ers’ agreement (between observers) and accuracy 
ith target ratings). Round 2 enabled researchers 
assess agreement, accuracy of observers with tar-

ets, observers’ confidence in their ratings, and the 
ecific linguistic cues used to generate their rating s.

aı̈ve Observer Procedure 
he researcher verbally explained the study proto-
ol to each observer. First, each observer was pre-
nted with a random set of deidentified 
anscripts. Every CAI transcript was rated by 3 
bservers (randomly assigned), allowing for the 
xamination of interrater reliability amongst the 
ters (see Supplemental Documents Section 1, 
Naı̈ve Observers’ Rating Procedures”, for details 
garding the recruitment and coding procedures 
f the observers). Each rater was given 10 to 13 
anscripts weekly for up to 15 weeks to complete 
e interviews. Transcripts included adolescents’ 
nswers to the CAI questions after eliminating all 
terviewer comments. Observers were informed 
nly that: (1) the transcripts were a speaker com-
leting an attachment interview; (2) the interviewees 
ere adolescents between ages 12 to 17; (3) some 
dolescents were hospitalized for inpatient psychi-
tric  treatment  at  the  time  of  the  interview,  and
me were not. Observers were not informed as to 
hich targets were and were not hospitalized. 
bservers had no background in psychology, and 
ey were told that reading each transcript would 
elp them gain an understanding of the adolescent’s 
erspective. Solely relying on the information 
leaned from the transcript, ob servers were assigned
to
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complete the BDI-II as if they were the adolescent 
eaking in the transcript. They completed the BDI-
in the first person because that is how the stan-
ardized questionnaire is designed and validated 
.g., item 1: “I am depressed all the time”); admin-
tering it in this way did not entail modifying the 
uestionnaire. Furthermore, the standard PP frame-
ork suggests that identification with the targets 
an serve as reinforcement for a more accurate 
ssessment (e.g., Hurtig & Pichevin, 1990,  with
x identification). In Round 2, observers were given 
entical instructions as in Round 1 but, in addition 
completing the procedures of Round 1 observers, 
ey also completed a measure to assess their confi-
ence in their ratings (see Figure 1). 

aı̈ve Observer Measures 
Depressive Symptoms. Observers completed the 
me depression measure completed by the targets 
.e., BDI-II), to provide their perceptions of the 
rgets’ depressive symptoms. Observers’ internal 
onsistency in Round 1 yielded a score of a = .97 
r HA and a score of a = .96 for CA; in Round 
the a score was .93 for HA and .95 for CA. 
Naı̈ve Observers’ Confidence. After reading each 
AI transcript and completing a BDI-II for the tar-
et, observers rated their degree of confidence by 
sponding to a statement modeled after our prior 
ork (see Borelli et al., 2019), i.e., “I am confident 
at my ratings accurately captured this partici-
ant’s depression (or lack of depression)”,  on  a
-point Likert scale from 1 (no confidence)  to  5
ery high confidence).
Automatic Linguistic Analysis. In making their 
tings of targets, the observers solely relied on 
e targets’ transcribed verbal responses to the 
AI. The CAI tends to elicit emotionally charged 
ersonal information, which may have an impact 
n target language patterns (Goldberg, 2014). To 
nderstand whether observers’ evaluation may be 
ssociated with targets’ rating above and beyond 
ecific linguistic cues from the CAI transcripts 
etected by automatic linguistic analysis, we cre-
ted a text file for each target’s transcript and used 
em as inputs for the linguistic analysis. We ana-
zed these transcripts with the Linguistic Inquiry 
nd Word Count (LIWC-22; Pennebaker et al., 
007), using the following categories based on lit-
rature: first-person singular pronouns (e.g., I, we, 
e), negative emotions (e.g., bad, hate, tired), 
cus on the past (e.g., was, had, were), all-or-
one (i.e., absolutist words such as all, never, al-
ays), and cognitive processes (e.g., but, not, if, 
now). Thus, each target had a single score on 
ach of these linguistic variables.
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FIGURE 1 Brunswik’s lens model applied to the current investigation (Gosling et al., 2002). BDI-II = Beck Depression Inventor 
CAI = Child Attachment Interview. 
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data analyses  

To test study hypotheses, we conducted analys 
using SPSS Statistics for MAC, Version 28 (IB 
Corp., Armonk, NY, USA), and jamovi softwar 
(deidentified data, analysis, and research materia 
are available under request). Using independe 
samples t-tests, analysis of variance (ANOVAs 
and correlations, the associations betwee 
research variables and demographic factors wer 
evaluated. We present the results separately b 
round for Aims 1, 2 and 3. First we conducted tes 
of skewness and kurtosis; all data were normall 
distributed. 

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

To test Aim 2, we computed mean scores of th 
observers’ ratings. Using those mean scores, w 
performed Pearson’s correlation analysis to asse 
whether observers’ ratings of targets’ BDI-II wer 
associated with targets’ self-ratings (H2). Effe 
sizes greater than r = .40 (Watson et al., 200 
were considered supportive of this hypothesis. 
n-
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To test Aim 3, we conducted a hierarchical li 
ear regression for both Round 1 and 2. Covar 
ates were included in the first step, selecte 
linguistic word categories (i.e., first-person sing 
lar pronouns, negative emotions, focus on th 
past, all-or-none and cognitive processes) in th 
second step, and NOs’ ratings in the third ste 
(H3). 

To test Aim 4, repeated measures ANOV 
were performed to evaluate whether there was 
difference between the three observers’ BDI-II ra 
ings for each target (within subject factor) in th 
HA sample compared to the CA sample (betwee 
subject factor) (H4a). To test H4b, we conducte 
a linear regression model using the PROCES 
macro (Model 1) for SPSS (Hayes, 2018) wit 
5000 bias-corrected bootstrapped samples, t 
evaluate whether the clinical group moderate 
the association between targets’ ratings (indepe 
dent variables) and observers’ ratings (depende 
variable). 

To test Aim 5, we conducted a regression ana 
ysis with observers’ confidence (independent var 
able) and targets’ self-rating for depressio 
(dependent variable) to assess their associatio 
(H5a). For H5b we conducted a regression to eva 
uate whether the group predicted observers’ con 
dence, controlling for the length of hospitalizatio
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reliminary analyses  

comparing groups (HA and CA), our results 
vealed that HA were significantly more likely 
be White than CA, v2 = 94.70, p < .001, and 

arents’ education differed across groups, 
2 = 21.70, p = .001, with a higher number of 
A parents falling into the “high school diploma” 
nd “PhD/Doctoral” categories compare to CA 
arents. There were no significant differences 
etween the two groups in gender, v2 = 1.20, 
= 0.27, or age, t(190) = 1.17, p > .05. Consis-
nt with expectations, an independent samples 
elch t-test revealed that HA reported signifi-

antly greater depressive symptoms than CA, t 
52) = 8.82, p < .001 (Mtot HA = 23.70, 
D = 14.20, Mtot CA = 8.87, SD = 8.31). Fifty-six 
ercent of HA scores fell above the clinical cut-
ff for depressive disorders in adolescence on the 
DI-II (raw score 23 for moderate depression 
mptoms; Dolle et al., 2012), while 5.1% of CA 
ored above this cut-off. 
In order to explore potential confounding vari-

bles, we examined associations among demo-
raphic variables and key study variables. 
orrelations between targets’ age and BDI-II total 
ore did not show any significant relationship 
> .05). Regarding race and ethnicity, in the HA 
mple there were no differences across these groups 
ith BDI-II total score (p > .05), while in the CA 
mple, White adolescents scored higher than 
on-White adolescents (F =  8.18,  p =  0.01;  

White =  9.36, SD =  8.50; MNon-White =  4.10,  
D = 5.07). There was also a significant interaction 
etween gender and group in BDI-II scores 
=  5.39,  p = 0.02). In the CA sample females and 
ales did not differ (MFemales = 9.43, SD =  8.92;  

Males =  7.20,  SD =  6.02;  p = 0.83), while in the 
A sample females scored significantly higher than 
ales (MFemales =  27.10,  SD = 13.80; MMales = 
6.30, SD = 12.90; p < .001). Parent education 
as not associated with BDI-II score (p > .05). Inde-
endent samples t-tests revealed that HA adoles-
ents above the BDI-II clinical cut-off were 
ospitalized longer than those below the cut-off in 
oth Round 1 (MBelow cut-off = 27.80, SD =  7.40;  

Above cut-off = 32.30, SD = 10.60; p =  0.02)  
nd Round 2 (MBelow cut-off = 27.40, SD =  7.61;  

Above cut-off = 32.20, SD = 10.40; p = 0.01). As a 
sult of these findings, gender, ethnicity and length 
f hospitalization were incl uded as covariates in
bsequent analysis with BDI-II.
As part of our data exploration, we also exam-
ed bivariate correlations between key study vari-
bles (see Table 2). In order to explore differences 
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the language use of HA and CA on the CAIs, we 
reated three custom LIWC dictionaries consisting 
f words pertaining to mental health, hospitaliza-
on, and depression (see Supplemental documents, 
ection 2, for more information). Results showed 
at the CAIs of HA had significantly higher scores 
an CA on all three categories: mental health, 
< .001, Cohen’s d = 0.33, hospitalization, 
= .05, Cohen’s d = 0.16, and depression, 
< .001, Cohen’s d = 0.29, all three with small 
ffect sizes. 

ypothesis  testing 

im 1–H1: Are the observers internally consistent 
their evaluations of adolescents’ 
mptomatology after reading attachment 
anscripts? 
both Round 1 and Round 2, ICC testing for the 

DI-II across three raters revealed moderate relia-
ility (Round 1 a = 0.74; Round 2 a = 0.68). These 
sults were consistent with expectations, 
alue > .50). 

im 2–H2: Do observers’ ratings of targets’ 
epression converge with targets’ rating of their 
epression? 
Round 1, observers’ ratings were significantly 

ositively associated with targets’ ratings of their 
epressive symptoms (r = 0.53, p < .001), reaching 
e cut-off we expected (r = 0.40). Likewise, a 
gression analysis revealed that observers’ ratings 
f depression were significant predictors of targets’ 
tings after controlling for gender, ethnicity and 
ngth of hospitalization, DR2 = 0.06, b = 0.36, 
< .001. In Round 2, observers’ ratings were sig-
ificantly positively associated with targets’ ratings 
f their depressive symptoms (r = 0.58, p < .001). 
nce again, the significance held in a regression 
ontrolling for targets’ gender, ethnicity, and 
ngth of stay, DR2 = 0.10, b = 0.28, p < .001. 

im3-H3: Do NOs’ ratings provide an 
cremental contribution in predicting targets’ 
tings of depression compared to the 
sycholinguistic cues alone? 
Round 1 and 2, correlation analysis revealed 
at only cognitive processes (r = .20, p < .01) 
nd focus on the past (r = .36, p < .01) categories 
ere significantly associated with targets’ ratings. 
hus, we conducted a hierarchical linear regres-
on model. In Round 1, after including targets’ 
ender, ethnicity, and CAs’ length of hospitaliza-
on in the initial step, R2 = 0.65 F(3, 181) 
44.50 p < .001, cognitive processes, focus on 
e past words were added in the second step, 
R2 = 0.01, p = .14. In the last step NOs ratings 
ere included, DR2 = 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 (Roun 
1), N = 191 (Round 2) 

Variables 1 2 3 4 5 6 7 8 9 

Round 1 

15.30 

(1.26) 

14.70 

(12.10) 

16.10 

(13.80) 

Mean (SD) 

1. Targets’ age – – – 

2. NOs’ BDI-II rating .130 – – 

4. Targets’ BDI-II .010 .525*** – 

Round 2 

15.30 

(1.26) 

14.20 

(11.60) 

4.01 

(0.53) 

17.40 

(13.80) 

17.30 

(2.75) 

1.52 

(0.62) 

6.04 

(1.97) 

1.65 

(0.70) 

13.60 

(2.99) 

Mean (SD) 

1. Targets’ age – 

2. NOs’ BDI-II rating -.028 – 

3. NOs’ BDI-II confidenc -.063 -.207** – 

4. Targets’ BDI-II .055 .326*** -.084 – 

5. 1st 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* .436*** – 

8. All-or-none .015 .081 -.037 .024 .134 .276*** .121 – 

9. Cognitive processes -.058 -.236** .149* -.236** .271*** .356*** .344*** .111 – 

Note. BDI-II = Beck Depression Inventory-II Edition; NOs = Naı̈ve Observers; 1st 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, b = 5.63,
SE = 1.72, p = .001, and length of hospitalization,
b = 0.53, SE = 0.06 p < .001, while ethnicity was
not significant, b = 1.32, SE = 2.09, p > .05.
When included in the second step, focus on the
past was significantly associated, b = 0.88,
SE = 0.44, p = .047, while cognitive processes were
not, b = 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, b = 0.35,
SE = 0.80, p < .001, while focus on the past
(b = 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, R2 = 0.64, F(3, 175) = 41.10, p < .001, cogni-
tive processes and focus on the past words were
added in the second step, DR2 = 0.01, p = .33. In
the last step NOs’ ratings were included,
DR2 = 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, b = 5.86, SE = 1.63, p < .001,
and length of hospitalization, b = 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,
o-
i-
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y
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t.
e-
d

n

d
n
)
n
r-
p-
0,
n
d
t-
)
n
r-
p-
ll
2,
s.

b = 0.68, SE = 0.46, p = .14, nor cognitive pr 
cesses, b = 0.08, SE = 0.28, p = .78, were assoc 
ated with targets’ ratings. When NOs’ ratin 
were added in the final step, they were significantl 
associated with targets’ ratings, b = 0.4 
SE = 0.09, p < .001, while cognitive process 
and focus on the past remained nonsignifican 
Analyses in both Round 1 and 2 suggest the incr 
mental validity of NOs’ ratings above and beyon 
the automatic psycholinguistic cues. 

Aim 4–H4a: Do observers’ ratings for depressio 
differ between HA and CA groups? 
In Round 1, a repeated measure ANOVA reveale 
that there was a difference in observers’ detectio 
of depression between HA and CA, F(1, 193 
= 100.64, p < .001, with 34% of the variance i 
observers’ ratings explained by group membe 
ship. Observers detected higher depressive sym 
toms in HA compared to CA (MHA = 21.9 
SDHA = 11.70; MCA = 7.73, SDCA = 7.49). I 
Round 2, a repeated measure ANOVA reveale 
that there was a difference between observers’ ra 
ing for depression between HA and CA, F(1, 196 
= 92.64, p < .001, with 32% of the variance i 
observers’ ratings explained by group membe 
ship. Observers detected higher depressive sym 
toms in HA compared to CA in Round 2 as we 
(MHA = 18.20, SDHA = 8.88; MCA = 7.4 
SDCA = 6.95). Findings confirmed our hypothesi



778 t i ron i e t al .
A
a
ra
W
In
a
d
D
tr
o
m
p
ic
in
1
g
R
re
in

A
p
a
sy
A
le
R
c
D
o
p
to
a
le
p
n

A
o
ta
A
ti
g
p
it
S
0
c

Discussion
O
p
ti
in
o
c
o

im 4–H4b: Does the group moderate the 
ssociation between observers’ ratings and targets’ 
ting? 
e conducted two moderated regression analyses. 
Round 1, controlling for covariates, the associ-

tion between observers’ and targets’ ratings for 
epression was not moderated by group, 
R2 = 0.00, b = 0.01, p = 0.94. In Round 2, con-
olling for covariates, the association between 
bservers’ and targets’ ratings for depression was 
oderated by group, DR2 = 0.17, b = 0.23, 
= 0.02. This association was positive and signif-
ant in both groups but was stronger in CA than 
HA (bCA = 0.43,  bHA = 0.20). While in Round 
associations between observers’ ratings and tar-
ets’ self-reports did not differ by sample, in 
ound 2 observers’ ratings and targets’ self-
ports were more strongly associated in CA than 
HA.

im 5–H5a: Is observers’ confidence in their 
erceptions of targets’ depression positively 
ssociated with targets’ own reports of their 
mptomatology? 
fter including targets’ gender, ethnicity and HAs’ 
ngth of hospitalization in the initial step, 
2 = 0.30, F(3, 169) = 24.1, p < .001, observers’ 
onfidence was added in the next step, 
R2 = 0.01, p = .51. The model explained 32% 
f the variability: targets’ gender was a significant 
redictor of targets’ self-report depression symp-
matology, b = 5.29, SE = 1.91, p = .01, as well 
s ethnicity, b = 4.43, SE = 2.05, p = .03, and 
ngth of hospitalization, b = 0.34, SE = 0.06, 
< .01, while observers’ confidence was not a sig-
ificant predictor, b = 1.07, SE = 1.61, p > .05. 

im 5-H5b: Is group membership associated with 
bservers’ confidence in their perceptions of 
rgets’ depression? 
fter including length of hospitalization in the ini-
al step, R2 = 0.02, F(2, 186) = 4.50, p = .035, the 
roup was added in the second step, DR2 = 7.12, 
= .71. The model explained 1% of the variabil-
y: neither length of hospitalization, b = 0.003, 
E = 0.005, p > .05, nor group, b = 0.06, SE = 
.15, p > .05, were significant predictors of NOs’ 
onfidence in their ratings of targets’ depression. 

bservers, such as peers or teachers, have the 
otential to offer a unique window into the detec-
on of depressive symptoms in adolescence, both 
clinical and community settings, relying solely 

n behavioral residue like linguistic and verbal 
ues. Their perceptions may coincide with those 
f the adolescent, or they may offer nonoverlap-
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ing information. Observers may be able to notice 
btle changes in language, behavior, mood, or 
cial interactions that the youth themselves may 
ot recognize or report. Able to capture day-to-
ay variations, observers are often the first to 
otice early-warning signs of depression, such as 
ithdrawal from social activities, changes in aca-
emic performance, or alterations in verbal 
xpression. These early signs might not yet meet 
linical thresholds but can indicate emerging 
sues. 
To explore the role of observers in detecting 

dolescents’ depressive symptoms, we examined 
hether observers were internally consistent in 
eir evaluations after reading attachment tran-
ripts (Aim 1). Based on prior research on the 
P paradigm, we anticipated that observers would 
e moderately consistent in their ratings, which 
as supported by our findings. Then we examined 
e convergence between observers’ and targets’ 
tings (Aim 2). Observers’ ratings were signifi-
antly and positively correlated with targets’ rat-
gs of depressive symptoms. Our findings 
vealed remarkable congruence between observer 
nd target ratings. Notably the congruence was 
gnificant but not absolute, as anticipated by the 
ulti-informant perspective (Kraemer et al., 
003) and consistent with prior work on the detec-
on of internalizing symptoms (for a review, De 
os Reyes et al., 2015). However, this study takes 
step further, through the use of a group of unfa-
iliar observers who were completely unaware of 
ny other cues related to the target they were eval-
ating. Notably, these observers were not trained 
detecting mental health or depressive features, 

et they were able to moderately accurately detect 
gns of distress/depression in adolescents with the 
me statistical accuracy as familiar informants 
om previous research, who had many more ele-
ents on which to base their reports. In addition, 
bservers were able to detect depressive symptoms 
ith moderate accuracy not only in the HA, with 
otentially higher symptom intensity, but also in 
e CA. 
In Aim 3, we found that NOs ratings predicted 
rgets’ ratings above and beyond automatic lin-
uistic analysis alone. This may suggest that obser-
ers provide additional insights beyond what is 
btained through computerized analysis. Interest-
gly, in Round 1, our linguistic analysis revealed 
at higher levels of the “focus on the past” word 
ategory were associated with lower levels of BDI-
rated by targets, which differs from prior find-
gs (Cohn et al., 2004; Lyons et al., 2018; Rude 
t al., 2004). This pattern of findings raises inter-
sting questions regarding what naı̈ve observers
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pick up on beyond specific word frequencies. Fu 
ther research delving into these associations 
indicated. 

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

Our second assumption, that the associatio 
between targets’ and observers’ ratings was mo 
erated by the group, was based on the idea th 
hospital settings would exert a “priming effect 
on targets, leading them to discuss depressiv 
symptoms more openly and provide greater an 
or more relevant linguistic cues for observers t 
evaluate. Note that the linguistic analysis we co 
ducted in our preliminary analysis supported th 
conclusion that HA used more depressio 
related, mental health, and hospitalization-relate 
words than CA. Despite this, results did not co 
firm this second assumption. Counterintuitivel 
in Round 2, we found greater observer accurac 
in rating CA. The challenge may not lie so muc 
in determining whether the adolescent is sym 
tomatic or not (indeed, our data confirm that th 
was detected), but rather in defining the severity 
symptoms. The diagnostic heterogeneity of the H 
group might have contributed to a weakening 
the association between observers’ evaluatio 
and the hospitalized targets’ evaluations. From 
PP perspective (Gosling et al., 2002), our resul 
could signify that, in hospitalized samples, obse 
vers are capable of detecting different informatio 
from the behavioral residues that do not alwa 
correspond to what the patient reports. It may hel 
to clarify the ultimate assessment goal: we shoul 
not be striving for perfect agreement but even for 
ing disagreement in the process. This is consiste 
with the multi-informant perspective within th 
mental health literature (Kraemer et al., 2003 
which holds that discrepancies in different rater 
assessments of people’s mental health sympto 
provide meaningful information. Each observ 
brings their own unique perspective that allo 
them to perceive information about the target th 
h
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is relevant and important. This results in eac 
observer contributing unique information, triang 
lating on perceptions that are different but form 
complementary view on the person’s trait, detec 
ing different facets of youth mental health. Eve 
among observers, there may be differences base 
on the information each one considers salien 
and this could be the reason why observers’ eval 
ations were similar but not identical (see results i 
Aim 1). Further, in our study, HA adolescents sel 
reported a higher level of distress compared to th 
reported by observers. This is not surprising, as 
is not uncommon for inpatients, especially thos 
with personality disorders, to “inflate” their sym 
toms, perhaps as a plea for help and attention t 
their suffering (Boberg et al., 2023). Despite thi 
5.1% of CA in our sample exceeded the BDI-
cutoff for mild depression, confirming our assum 
tion that depressive symptoms were also present i 
the CA. 

Finally, we were interested in the observer 
subjective perspective of their confidence and eva 
uation (Aim 5). Analyses revealed that observer 
confidence in their evaluations was not associate 
with either targets’ ratings (H5a) or group me 
bership (H5b). Future studies should examin 
other predictors of confidence, as well as its dow 
stream behavioral consequences. 

implications and future directions 

Our work contributes to the body of literatur 
demonstrating how thin slices of information 
i.e., verbal transcripts with emotional content 
can reveal information detectable by other 
Specifically, emotional content of adolescents’ ve 
bal cues is detectable in many adolescent convers 
tions and interactions (Flannery et al., 1994). I 
this study, we assumed that the questions of th 
CAI might create an ideal context in which t 
observe adolescents’ emotional states. This study 
findings may partially be attributed to the salienc 
of cues taken from the adolescents’ interviews. Th 
CAI elicits relational memories involving primar 
figures and stimulates episodes related to momen 
of discouragement, loss, or separation (e.g., “Ca 
you tell me about a time when you were reall 
upset and wanted help?”). These questions, thoug 
not specifically related to mental health episode 
could have elicited dysphoric content in our sa 
ple, which might have facilitated the detection pr 
cess. From the observer’s perspective, readin 
transcripts of the CAI is not as ecologically vali 
as observing a spontaneously occurring convers 
tion involving the target. In other words, the fin 
ings may be partially constrained by the intervie 
on which the observers relied for their perception
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To overcome this potential limitation, future 
udies can explore the ecological validity of obser-
er detection by using more naturalistic contexts. 
a real-world scenario, observers may rely on 

atural language use in different contexts, such 
s conversations, social media posts, or written 
ommunication, as a substitute for the transcripts 
sed in our study. This approach would allow 
em to identify symptom intensity in a more real-
tic context through everyday language patterns 
nd/or content before they reach a cut-off of sever-
y. In addition, integrating nonverbal cues, such as 
cial expressions and body language, could pro-
ide a more comprehensive understanding of 
ow depressive symptoms are perceived by others. 
his approach may help determine whether inte-
rating multiple types of behavioral cues in differ-
nt contexts improves the accuracy of detecting 
ental health problems. For instance, it could 
xplore social environments where adult infor-
ants are generally absent (e.g., peer interactions) 
r utilize video and audio recordings to analyze 
e impact of nonverbal cues on detection of inter-
alizing symptoms. 
Given the current study’s use of attachment-

ased narratives to detect linguistic cues, it will 
lso be interesting to compare the discussion of 
ositive topics versus negative experiences (e.g., 
tell me about your best day” vs “your worst 
ightmare”) to study what can be perceived by 
thers based on preselected narrative contexts 
nd other nonattachment contexts. This kind of 
search could also be extended to other internal-
ing symptoms, like anxiety, seeking to under-
and whether and from which type of 
ehavioral residue they can be inferred by an 
bserver and whether observers can detect inter-
alizing symptoms (depression, anxiety) that do 
ot co-occur with other symptoms. 
If these findings are replicated and extended 
rough future research, they could have practical 
plications for prevention. There is a precedent 
r the notion that peers could assist in helping 
detect depressive symptoms and in directing 

ens to seek help (see also Cannon et al., 2020 
n social anxiety). If further refined and better 
nderstood, it is possible that observers’ input 
ould improve the prevention process, enhancing 
onfidence that outreach to mental health profes-
onals is a useful next step. Previous research doc-
mented convergence from different informants 
.e., parents, adolescents, clinicians) with ratings 
rovided by unfamiliar independent observers 
bout externalizing and internalizing problems 
lenn et al., 2019; Rezeppa et al., 2021; Makol 

t al., 2020). A multi-informant approach has 
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ractical significance, advocating for tailored 
ssessment methods wherein making decisions 
ithout thoroughly integrating reports from mul-
ple informants can lead to suboptimal treatments 
e Los Reyes et al., 2022). In future work, it 
ould be interesting to compare observers’ accu-
cy based on reading transcripts to clinicians’ 
ccuracy in rating targets’ depressive symptoms 
fter conducting a clinical interview with them. 
This study suggested that observers were able to 

istinguish HAs from CAs with respect to depres-
ve symptoms. We know from previous studies 
at adolescents without a mental health diagnosis 
ay exhibit depressive symptoms (e.g., Shorey 
t al., 2022), which might be more difficult to 
etect than those expressed by a hospitalized sam-
le due to less degree of intensity. Future research 
ould explore whether observers are also able to 
iscriminate between CA and an outpatient sam-
le of adolescents with depression through the 
motional content of adolescents’ verbal cues, that 
re detectable in many adolescent conversations 
nd interactions (Flannery et al., 1994). There 
ave been efforts in recent years to emphasize 
e benefits of peer supports (e.g., peer educators, 
eer mentors) among adolescents and college stu-
ents as early points of detection or intervention, 
specially among clinical populations (for reviews, 
e Merianos et al., 2016; Murphy et al., 2024)— 
ese individuals are relatable, have shared experi-
nce, and have easy access to at-risk students. Per-
aps learnings from this study and others that 
llow it can be used to enhance these types of pro-
rams—place students in the right situations 
here they disclose relevant content and peers (ob-
rvers) may be able to detect risk. 
Moreover, our findings indicate that in Round 

, observers were more accurate in detecting 
A’s depressive symptoms. This suggests that our 
ndings (that untrained observers are accurate in 
entifying depressive symptoms from transcripts) 
ay have more applicability to community set-
ngs. This is promising given the need for effective 
revention strategies and increasing reliance on 
eers as mental health interveners and detectors 
.g., Chahl et al., 2024; Roach, 2018). 
Although the focus of this work involved 

uman observers, another potential direction will 
e to further explore whether AI or linguistic soft-
are can identify specific linguistic categories most 
rongly associated with the depressive symptoms 
entified in the targets and confirm that the obser-
er has stronger explanatory potential compared 
AI. On this point, observers provide a more eco-
gically valid yet resource-intensive assessment 
ption, but this could change over time as the
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acceptability of technology increases. Both rais 
ethical concerns in the real-world scenario—as 
ing peers to report on other peers can imping 
on privacy, as can using technology to recor 
and analyze speech. It is clear that future researc 
in this area is needed and offers exciting ne 
opportunities for the early detection of ment 
health concerns. 

Last, in this study, we did not consider obse 
vers’ characteristics, but previous studies (e.g 
Borelli et al., 2019) assessed how the observer 
traits, such as their own attachment, can influenc 
their evaluations. Expanding on the ways in whic 
we form initial impressions of others based o 
individual characteristics will enable us to bett 
comprehend how psychopathological sympto 
are perceptible to others, to what extent, and f 
whom. 

limitations 

The contributions of this study should be consi 
ered in light of its limitations. First, this study s 
out to explore the role of naı̈ve observers in detec 
ing adolescents’ depression from subtle linguisti 
cues. While we provide preliminary support f 
this effect, the clinical applicability of these fin 
ings remains unknown. Moreover, the study w 
cross-sectional, partially exploratory, and not pr 
registered. The generalizability of findings 
reduced due to the racial/ethnic homogeneity an 
limited demographic information of the sampl 
overall as well as the clinical acuity of the HA sa 
ple. Observers rated transcripts rather than co 
versations they overheard, so future work shoul 
examine whether accuracy is as great when obse 
vers are presented with oral speech samples. I 
addition, the use of two such different sampl 
(HA and CA) can be seen as a strength (it gav 
observers the opportunity to accurately dete 
depressive symptoms) but also a limitation (fin 
ings may be accounted for by severity of sym 
toms), underscoring the need for follow-up wor 
comparing CA to outpatient samples. The como 
bidities also introduce the possibility that the pre 
ence of other symptoms could have influenced th 
observers’ ratings. Moreover, we did not hav 
measures to detect other potentially comorbi 
symptoms, such as anxiety, that could have bee 
used as a point of comparison. Finally, the lingui 
tic analysis we performed only examined a fe 
language categories that prior research has co 
nected to depressive symptoms. Other linguisti 
areas could be investigated, such as mental healt 
words (e.g., depressed, suicide, trauma) or swe 
words. 
o
ms
c
e
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y
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cues of emotionally evocative interviews. Th 
human observers’ ratings predict targets’ ratin 
after controlling for the information provided b 
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more deeply into questions related to the preve 
tion of mental health problems in adolescence. 
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