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A B S T R A C T

The concordance between physiological and subjective experiences of emotion is viewed as a core aspect of 
emotion and an important factor underlying psychopathology and well-being. However, there is a lack of 
research investigating concordance in ecologically valid contexts. Additionally, trait-level risk factors that may 
moderate concordance have yet to be thoroughly examined. The current study aimed (1) to determine whether 
concordance for naturally occurring affect is present at the within-person level and (2) to evaluate emotional 
clarity as a moderator of concordance in ecologically valid settings. The current study used ambulatory measures 
of autonomic physiological arousal and ecological momentary assessment over a four-week period to examine 
within-person concordance in everyday life within an adolescent clinical sample. The current study also 
examined whether between-person differences in trait-level emotional clarity moderate concordance. Significant 
concordance was found for momentary subjective anxiety and calmness, respectively, in relation to autonomic 
physiological arousal. In moderator analyses, individuals with greater emotional clarity exhibited greater 
concordance between physiological arousal and overall negative affect than did individuals with lower emotional 
clarity. These results extend findings from lab-based, experimental-induction paradigms to concordance in daily 
life and within clinically acute youth. Our results suggest that targeted interventions to strengthen concordance 
by improving emotional clarity may be an avenue for enhancing mental health and well-being.

1. Introduction

Physiological and subjective experiences are core aspects of the 
experience of emotions (Coan, 2010; Levenson, 2014; Siegel et al., 
2018). The concordance between physiological and subjective experi
ences of emotion has been often been viewed as adaptive. The func
tionalist theory posits that greater concordance allows individuals to 
better respond to their environment, which may enhance well-being 
(Brown et al., 2020; Darwin, 1872; Ekman, 1977, 1992; Levenson, 
1994, 2014; Mauss et al., 2005; Sommerfeldt et al., 2019). Furthermore, 
evolutionary emotion theories suggest that concordance is important 
and beneficial during high-intensity emotions in situations where 

physical and psychological safety may be threatened (Brown et al., 
2020; Levenson, 1994), and in this manner, concordance may be 
instrumental in individual well-being. Empirical support has been found 
for associations between greater concordance and greater general 
well-being, including lower levels of depression, anxiety, and aberrant 
immunoregulatory activation (i.e., proinflammatory cytokines; Brown 
et al., 2020; Mauss et al., 2005; Sommerfeldt et al., 2019; Sze et al., 
2010). This holds true for mental health outcomes in youth, with one 
study finding that adolescents demonstrating less concordance between 
their subjective experience of emotions and physiological arousal had 
greater internalizing and externalizing problems (Hastings et al., 2009).

Given these findings of between-person differences in concordance 
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between physiological and subjective aspects of emotion and their 
clinical relevance, it is important to understand potential factors that 
impact concordance in real-world settings. Identifying potential mod
erators of concordance have important clinical implications, as it may 
inform the development of interventions that increase concordance. 
Within this context, a promising potentially modifiable candidate is 
emotional clarity, an individual’s trait-level ability to identify and un
derstand their feelings, which may include individual affective states, as 
well as broader emotion groupings (Coffey et al., 2003; Erbas et al., 
2013; Kashdan et al., 2015). In contrast, concordance reflects the 
alignment between physiological activity and affective states and one’s 
state-level ability to make this connection (Brown et al., 2020; Lougheed 
et al., 2021; Mauss et al., 2005). In order to evaluate their physiological 
activity and relate it to an affective experience, it is likely that in
dividuals first need to have some level of emotional awareness and 
clarity to attune to and then identify and understand their emotions, 
respectively. Thus, emotional concordance may tap into a related aspect 
of emotional knowledge that is the affect-physiological component, with 
greater knowledge in this component indicating greater concordance 
(Heine & Dufner, 2025). Related to emotional knowledge, prior emotion 
literature has demonstrated that better emotion regulation is associated 
with better mental health outcomes and vice versa (Haliczer et al., 2025; 
Hu et al., 2014). Concordance, a component of emotional knowledge, 
allows individuals the ability to accurately identify emotions based on 
physical sensations and regulate these emotions and their physiological 
reactivity as well, which in turn supports better mental health outcomes.

Individuals with depression, social anxiety disorder, borderline 
personality disorder, and autism spectrum disorder tend to have poorer 
emotional clarity (Demiralp et al., 2012; Erbas et al., 2013; Kashdan & 
Farmer, 2014). Additionally, exposure to trauma is associated with 
lower emotional clarity and blunted autonomic responses (Gordis et al., 
2010; Heleniak et al., 2016; McLaughlin et al., 2014; Weissman et al., 
2020). The transdiagnostic relevance of diminished emotional clarity 
parallels the aforementioned findings of lower concordance being 
associated with negative mental health outcomes. Furthermore, studies 
have shown that individuals with higher alexithymia, a clinical phe
nomenon characterized by impaired emotional clarity, evidence lower 
concordance as compared to individuals with lower alexithymia in 
experimental conditions involving affect and stress inductions using 
mental imagery tasks and the Trier social stress task (Constantinou et al., 
2014; Eastabrook et al., 2013; Peasley-Miklus et al., 2016).

Although these alexithymia studies provide preliminary support for 
the potential role of emotional clarity in concordance, their reliance on 
lab-based paradigms for inducing affect and assessing concordance may 
not generalize to naturally occurring concordance in daily life, including 
how emotional clarity influences such concordance. Indeed, this limi
tation characterizes the concordance literature more broadly, with a 
recent review highlighting the need to conduct concordance studies with 
ecologically valid assessments in order to assess concordance as affective 
experiences naturally unfold in response to real-world and idiomatically 
relevant experiences in daily life (Lougheed et al., 2021). Assessing 
concordance repeatedly over an extended period of time (e.g., four 
weeks) allows for greater variability in naturally occurring affective 
states in terms of type, complexity, intensity, and duration than is 
possible (or ethical in the case of intensely negative affective states) with 
lab-based affect induction paradigms. This is important because (1) 
lab-based affect induction studies typically have focused on a smaller set 
of high-arousal affective states (e.g., fear, stress), rather than 
low-arousal ones (e.g., calm); and (2) it has been suggested that pure 
emotions (i.e., the experience of a single emotion), as are typically the 
focus of lab-based experimental designs, and mixed emotions (i.e., the 
experience of multiple emotions simultaneously), such as those often 
experienced in daily life, differ in both intensity and physiological ac
tivity (Kreibig et al., 2013).

To date there have been few studies to investigate concordance in 
daily life (i.e., utilizing ambulatory measures of physiological activity 

via smart device and ecological momentary assessment [EMA]). One 
study found support for concordance between subjective arousal and 
physiological arousal over a four-week period in a general adult com
munity sample (Van Doren et al., 2021). A second study similarly found 
support for concordance between valence and arousal of emotion and 
physiological arousal (Park et al., 2023). Finally, a third study demon
strated that concordance between physiological arousal and specific 
affective states, including calmness, wakefulness, anger, and mania 
(Zenker et al., 2021). However, these studies had methodological dif
ferences in the investigation of emotional concordance in daily life. Van 
Doren et al. (2021) focused on self-reported feelings of arousal (e.g., 
awake, active) rather than affect (e.g., happy, angry). Park et al., (2023)
asked participants to select all that apply from four options categorized 
by valence and arousal of emotion when reporting on how they were 
feeling (i.e., positive & low, positive & high, negative & low, negative & 
high), while Zenker et al. (2021) evaluated individual affect states as 
well as emotional dimensions and psychopathology symptoms. Addi
tionally, the community sample in these studies limits the generaliz
ability of findings to clinical populations in which naturally occurring 
affective experiences in ecologically valid contexts have been found to 
differ in prior EMA studies (e.g., as a function of greater anxiety; 
Schoevers et al., 2021; Seidl et al., 2021).

To expand upon existing findings, the present study examined 
within-person concordance in an ecologically valid context and explored 
emotional clarity as a potential moderator in an adolescent clinical 
sample (i.e., adolescents recently discharged from inpatient psychiatric 
care due to suicide risk). Given adolescence has been characterized by 
both an increase in the experience of emotions (Harter & Buddin, 1987; 
Wintre & Vallance, 1994) and a decrease in the ability to identify 
emotions, particularly for negative affect states (Barrett et al., 2001; 
Haas et al., 2019; Kashdan et al., 2010; Nook et al., 2018), this devel
opmental period is particularly relevant to investigate concordance, as 
well as the relationship between emotional clarity and concordance.

The current study employed EMA to assess subjective affect and 
wearable physiological data collection to assess electrodermal activity 
(EDA), an established marker of autonomic arousal (Boucsein, 2012; 
Venables, 1991), enabling real-time measurement of concordance dur
ing a 28-day period. The study aimed 1) to determine whether concor
dance between physiological activity and individual subjective affective 
states and composite affect groups, negative affect, positive affect, and 
high arousal negative affect, respectively, is present at the within-person 
level in daily life. Based on past findings (Egeren et al., 1971; Grossberg 
& Wilson, 1968), we hypothesized that concordance will be greater for 
high arousal affect states compared to low arousal affect states. The 
study also aimed 2) to examine potential moderation of between-person, 
trait-level emotional clarity on ecologically assessed concordance be
tween physiological activity and overall composite affect groups. We 
hypothesized that individuals with greater emotional clarity will have 
stronger concordance between EDA and affect composite groups.

2. Methods

2.1. Participants

The sample consisted of 31 participants recruited from a pediatric 
psychiatric inpatient unit. Participants ranged from 13 to 17 years old 
(M = 15.23, SD = 1.45) and were 67.74 % assigned female at birth. 
Regarding racial composition, 70.97 % were White, 19.35 % Black, 9.68 
% multiracial, and in terms of ethnic composition, 22.58 % were His
panic. Participants were eligible for participation if they demonstrated 
English proficiency, had an IQ greater than 69, were not in the custody 
of Department of Child and Family services, and were not experiencing 
psychotic symptoms that were severe enough to affect response validity 
in the study.
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2.2. Procedure

This study was approved by the Mass General Brigham Institutional 
Review Board. At least one parent/guardian provided consent and ad
olescents also provided assent to participate in the study. Following 
admission to the pediatric psychiatric inpatient unit, participants 
completed a baseline assessment that included symptom measures and a 
trait-level measure of emotional clarity. Upon discharge from the 
inpatient unit, participants completed a 28-day ambulatory period 
which included EMA surveys and continuous physiological data 
collection. Participants completed EMA surveys on smartphones using a 
HIPAA-compliant application created for EMA research (Catalyst, www. 
metricwire.com). Signal-contingent EMA surveys were sent five times 
daily, with the goal of having participants complete at least three of 
these surveys. The five surveys were to accommodate some participants’ 
limited availability to respond (e.g., if a survey arrived while they were 
engaged in extracurricular athletic events). Thus, sending five surveys 
allowed for greater opportunity for participants to meet the goal of three 
survey completions a day. EMA surveys were sent at random times each 
day during hours that the participants would typically have access to 
their phones based on their self-reported sleep time and access to their 
phone during school. Data from Catalyst were not stored on the par
ticipant’s device; they were transferred to the research portal via the 
cloud after survey completion. Data were encrypted during transit and 
no personal health information or personal identifying information was 
linked to participant data via the mobile application or research portal. 
Participants were not able to access or modify their survey responses 
after completion. EDA data were collected during the 28-day ambula
tory period using an Embrace2 wristband that participants were asked to 
wear whenever possible.

2.3. Measures

2.3.1. Subjective affect
After discharge, participants were prompted five times per day 

during the 28-day ambulatory assessment period to complete self-report 
surveys on their smartphones about their subjective affect. Participants 
completed 15 items adapted from the Positive and Negative Affect 
Schedule for Children (PANAS-C; Laurent et al., 1999) asking about their 
momentary affect (e.g., “Right now, how calm do you feel?”; “Right 
now, how mad do you feel?”). These items were rated on a Likert scale 
from 0 (“not at all”) to 10 (“extremely”).

2.3.2. Physiological activity
EDA data were collected continuously during the 28-day ambulatory 

assessment period using the Empatica Embrace2 wristband (Embrace2 
Seizure Monitoring | Smarter Epilepsy Management | Embrace Watch | 
Empatica, n.d. 2023), an FDA-approved mobile health device. The 
Embrace2 measures EDA at 4hz using three metal electrodes on the 
underside of the watch via changes in electrical potential. EDA is 
characterized by fluctuations in the secretion of sweat from the cuta
neous sweat glands which alter the electrical potential on the skin, and 
which is reflective of activity in the sympathetic nervous system 
(Horstick et al., 2018). In addition to EDA, the device assesses physical 
activity (via an accelerometer), geospatial direction (via a gyrometer), 
and temperature, which collectively help to reduce false positives from 
EDA signal (e.g., from exercise; Taylor et al., 2015). EDA data from the 
Embrace2 has been found to predict clinical outcomes, such as suicidal 
ideation (Kleiman et al., 2021). The Embrace2 employs similar tech
nology and sensors as the E4, a research-grade wearable device also 
developed by Empatica and which has also been previously validated 
(Gouverneur et al., 2017; & Milstein and Gordon, 2020; Regalia et al., 
2019, 2021). Moreover, the Embrace2 has been recently shown to yield 
EDA data at a finer resolution than the E4 (Onorati et al., 2021).

2.3.3. Emotional clarity
Emotional clarity was measured using the emotional clarity subscale 

of the Difficulties in Emotion Regulation Scale (DERS; Gratz, 2001). and 
consists of five items (e.g., “I have difficulty making sense out of my 
feelings,” “I know exactly how I am feeling”). Each item was rated on a 
scale of 1 (“almost never”) to 5 (“almost always”). Higher scores indicate 
greater lack of emotional clarity. The DERS clarity subscale had 
acceptable internal consistency in the sample (α = .81).

2.3.4. Mental health symptoms
The PROMIS Depression Pediatric Report, version 2.0. form 8a 

(Pilkonis et al., 2011, 2014) was used to assess for experiences of 
depressed mood over the past 7 days and consists of 8 items. Each item 
was rated on a scale of 1 (“never”) to 5 (“almost always”). Total raw 
scores were converted to T-scores and higher scores indicate greater 
depressed mood. The PROMIS Depression had acceptable internal con
sistency in the sample (α = .92).

The PROMIS Anxiety Pediatric Report, version 2.0, form 8a (Quinn 
et al., 2014) was used to assess to symptoms of anxiety over the past 7 
days. The PROMIS Anxiety consists of 8 items. Each item was rated on a 
scale of 1 (“never”) to 5 (“almost always”). Total raw scores were con
verted to T-scores and higher scores indicate greater anxiety. The 
PROMIS Anxiety had acceptable internal consistency in the sample (α =
.89).

Suicidal ideation was measured using a modified version of the 
Suicidal Ideation Questionnaire – Jr. (mSIQ-Jr.; Reynolds, 1987). The 
mSIQ-Jr. assesses suicidal ideation over the past 30 days. To avoid 
confounding current with past suicidal ideation, the answer choices “I 
had this thought before but not in the past month” and “I never had this 
thought” were replaced with “Not in the past month.” Therefore, the 
mSIQ-Jr. items are scored on a 6-point scale ranging from 0 (“Not in the 
past month”) to 5 (“Almost every day”). Higher scores reflect greater 
suicidal ideation. The mSIQ-Jr. had acceptable internal consistency in 
the sample (α = .95).

2.4. Analytic strategy

2.4.1. Preparation and feature extraction of skin conductance data
We downloaded data from the Empatica Embrace2 devices and used 

the following steps to clean the EDA data. First, we removed data that 
were likely from times when the device was not being worn (i.e., skin 
temperature was recorded at < 30◦C [86◦F]). Second, we used the signal 
(Signal developers, 2021) R package to (1) up-sample the data from 4hz 
to 8hz and (2) reduce noise in the data with a Butterworth filter. In line 
with other ambulatory monitoring work (Van Doren et al., 2021), we 
used the filtered EDA data to create an average score of EDA using mean 
skin conductance level (SCL) in the minute prior to the EMA response.

2.4.2. Affect composite scores
We created composite scores using the affect variables. Specifically, 

we created composites for negative (anxious, empty, guilty, lonely, mad, 
sad, scared, and stressed) and positive (calm, excited, happy, hopeful, 
proud, and excited) affect. We also created a composite consisting of just 
high-arousal negative affect states (anxious, mad, scared, stressed). We 
conducted factor analysis in the lavaan (Rosseel, 2012) R package to 
confirm the factor structure of these composites and report the internal 
consistency at the between- and within-person levels.

2.4.3. Primary analyses
We were interested in two sets of analyses: (1) the main effect be

tween EDA and EMA and (2) the interaction effect between EDA and 
emotion clarity in predicting EMA ratings of affect. The first set of an
alyses included individual analyses with each individual affect type as 
well as composites of negative affect, positive affect, and high arousal 
negative affect. To reduce the overall number of analyses being 
considered, the second set of analyses examined cross-level interactions 
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between DERS clarity and the EDA data predicting the emotion com
posite scores. The emotion composite scores were used in the modera
tion analyses, given prior literature that broader dimensions are more 
stable and align best with trait-level moderators, such as emotional 
clarity (Feldman Barrett & Russell, 1998; Watson & Stanton, 2017; 
Watson & Tellegen, 1985). All models were multi-level models (re
sponses within people) conducted in the lme4 r package (Bates et al., 
2015). We specified random slopes for all participants to allow for as
sociations to vary across individuals which is recommended for multi
level analyses of within-person dynamic data (Barr, 2013; Bell et al., 
2019). All momentary-level variables were person-mean centered prior 
to analyses.

3. Results

3.1. Descriptive results and factor structure

Descriptive statistics of mental health symptom severity and 
emotional clarity are shown in Table 1. There was a total of 1,951 EMA 
responses (M = 63 per participant, SD = 16.83, range = 1 to 73), 556 
(28.50 %) of which had EDA data in the 60 seconds prior to the response. 
Embrace equipment malfunction during the ambulatory period, artifacts 
in the data leading to exclusion, and participant non-compliance 
affected the number of EDA observations able to be paired with EMA 
responses. These are all common challenges in collection of ambulatory 
psychophysiological data, particularly in adolescents (Boucsein et al., 
2012; Healey & Picard, 2005). This rate of 28.50 % for EDA data is 
reasonably consistent with past research that found a rate of 45.98 % for 
ambulatory assessments of EDA in adults (i.e., a developmental age 
group in which a higher rate should be expected), and especially 
considering this past study evaluated ambulatory EDA data within 60 
min (rather than 60 seconds) prior to EMA responses (Kleiman et al., n.d. 
2020). The factor structure for the EMA affect composite scores was 
acceptable for negative affect (αwithin = .79, αbetween = .93), positive 
affect (αwithin = .82, αbetween = .96), and high arousal negative affect 
(αwithin = .71, αbetween = .91)

3.2. Main effects

Table 2 shows the results of the main effects analyses. As can be seen 
from the table, the only significant effects were with “anxious” and 
“calm” showing the anticipated relationship. EDA was higher when 
anxiety was higher and lower when calm was higher. Fig. 1 shows the 
plot of the significant main effect models, which was relatively consis
tent across participants.

3.3. Interaction effects

Table 3 shows the interaction effects between EDA and emotional 
clarity in predicting EMA after EDA. There was a significant interaction 
effect between EDA and emotional clarity in predicting the negative 
affect composite. When the interaction was decomposed, the 

relationship between negative affect and EDA was significant for those 
low (-1 SD) on lack of emotional clarity (b = 0.03, t = 2.13, p = .034). 
The simple slopes were not significant for those high on (+1 SD; b =
− 0.02, t = − 1.39, p = .166) or average for (b = 0.01, t = 0.63, p = .531) 
lack of emotional clarity. In other words, negative affect was signifi
cantly (and positively) associated with EDA only when emotional clarity 
was high. Fig. 2 shows the plot of the significant interaction effect 
model. There were no significant interaction effects between EDA and 
emotional clarity in predicting positive affect composite or high arousal 
negative affect composite.

4. Discussion

The current study is one of the first to analyze concordance between 
momentary individual subjective affect states and physiological arousal 
via wearable devices in an ecologically valid manner. This study yielded 
several key findings. First, autonomic arousal as indexed by EDA was 
positively associated with momentary anxiety and negatively associated 
with momentary calmness. These findings are consistent with the 
existing literature on concordance in lab-based, experimental affect in
duction studies (Brown et al., 2020; Peasley-Miklus et al., 2016; Som
merfeldt et al., 2019), and they expand upon this prior work by finding 
support for concordance in real-world settings, which capture a broader 
range of affective experiences as they naturally occur in an individual’s 
daily life (Bolger et al., 2003).

That concordance was found only for the affective states of anxiety 
and calmness is worth noting. Past studies have predominantly evalu
ated concordance for broader affect states (e.g., negative affect and 
positive affect). Although there have been several studies investigating 
specific affective states within the broader construct of negative affect, 
the range of these specific affective states investigated is modest. In the 
limited research that has been done, anxiety is among the negative affect 
states that has received the most attention. However, findings of 
concordance for anxiety in lab-based studies have been mixed (Bacow 
et al., 2010; Ditzen et al., 2007, 2008; Fox et al., 2010; Grace et al., 2022; 
Jansen et al., 2000; Ringeisen et al., 2019; Uhart et al., 2006). This may 
be due to the vast majority of studies employing cortisol as their index of 

Table 1 
Sample characteristics and descriptive statistics.

M SD Range

Mental Health Symptoms ​ ​ ​
PROMIS Depression 67.91 7.80 55.70 – 

82.40
PROMIS Anxiety 64.10 10.08 33.50 – 

79.30
Modified Suicidal Ideation Questionnaire – 

Jr.
37.45 20.39 5.00 – 

69.00
Emotional Knowledge

Difficulties in Emotion Regulation Scale – 
Emotional Clarity

16.97 4.64 7.00 – 
25.00

Table 2 
Results of regression models examining the relationship between electrodermal 
activity (EDA) in the minute before an ecological momentary assessment (EMA) 
prompt and EMA responses.

Dependent variable Estimate Std. 
Error

P Random Slope Variance 
(τ₁₁)

Composite models ​ ​ ​ ​
Negative affect 0.01 0.01 .61 0.00031
High arousal neg. 

affect
0.01 0.01 .26 <0.00001

Positive affect 0.01 0.03 .82 0.00396
Negative affect 

components
​ ​ ​ ​

Lonely -0.03 0.02 .12 0.00007
Anxious 0.04 0.02 .01 0.00001
Scared -0.01 0.02 .65 0.00055
Mad 0.01 0.01 .69 0.00002
Stressed 0.01 0.02 .42 <0.00001
Guilty 0.02 0.02 .49 0.00356
Sad 0.01 0.02 .77 0.00038
Empty 0.00 0.02 .89 0.00080

Positive affect components
Calm -0.03 0.02 .03 0.00004
Excited 0.03 0.02 .09 0.00022
Happy -0.01 0.03 .71 0.00723
Satisfied -0.01 0.03 .86 0.00454
Proud 0.01 0.03 .71 0.00328
Hopeful 0.01 0.03 .81 0.00469

Note: Each row corresponds to an individual model with EDA in the minute prior 
to EMA as the independent variable and the variable in the “dependent variable” 
column as the dependent variable.
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physiological arousal, which has been found in the broader psycholog
ical literature to yield inconsistent findings, possibly in part a function of 
the wide variation of methods for sampling cortisol (Incollingo Rodri
guez et al., 2015; O’Leary et al., 2016; Slopen et al., 2014; Speer et al., 
2019; Zoccola & Dickerson, 2012). Within this context, our focus on 
EDA as an index of physiological arousal provides unique insight into 
concordance for anxiety, especially in clinical adolescent samples. 
Nonetheless, it will be important for future studies to evaluate the 
replicability of the current finding of concordance before it can be 
accorded significant weight.

Although relatively little research has been conducted on concor
dance for specific negative affect states, studies of positive affect states 
as a general construct are rarer still, and this is particularly the case for 
specific positive affect states. In the little research that has been done, 
calm is a positive affect state that has been found to be concordant with 
physiological arousal (Rimmele et al., 2007). Our findings not only 

support this prior finding and generalize it to naturalistic settings, but 
they also demonstrate specificity to feelings of calm among positive 
affect states, as well as the importance of including more nuanced ex
aminations of specific affect states in addition to broad categories of 
affect states.

These findings suggest that ambulatory measures of EDA may be 
more sensitive to moments of affect associated with arousal as opposed 
to specific affective states (e.g., anger, happiness, sadness). Further ex
amination of concordance across multiple facets of subjective affect (i.e., 
valence, arousal, and discrete affect states) may help clarify the pa
rameters of how EDA relates to affective experiences, whether auto
nomic indicators are markers of general activation or emotion-specific 
experiences. Understanding these nuances may enhance how ambula
tory physiological data can be used to characterize affective functioning 
and emotional knowledge in daily life.

Given the central role of stress in the activation of the autonomic 

Fig. 1. Plot of significant models of electrodermal activity (EDA) predicting ecological momentary assessment (EMA) responses.

Table 3 
Results of the interaction effects between electrodermal activity (EDA) and emotional clarity predicting ecological momentary assessment (EMA) responses.

DV: All negative affect DV: High arousal negative affect DV: Positive Affect

Predictor B 95 % CI p B 95 % CI p B 95 % CI p

(Intercept) -0.09 -.52 – .33 .66 -0.13 -.60 – .35 .61 0.21 -.35 – .78 .46
SCL 0.09 .01 – .18 .03 0.07 -.02 – .16 .14 -0.08 -.28 – .12 .43
DERS clarity 0.01 -.02 – .03 .68 0 -.02 – .03 .74 -0.01 -.04 – .02 .46
SCL * DERS clarity -0.01 -.01 – -.00 .03 <.001 -.01 – .00 .21 0.01 -.01 – .02 .39
σ2 1.68 2.27 2.86
R2 .01 .01 .01
τ00 ID 0.01100 0.00039 0.00456
τ11 ID.filtered_scale 0.00038 0.00002 0.00374
NID 31 31 31
Observations 556 556 556

M.R. Turnamian et al.                                                                                                                                                                                                                         Psychiatry Research 359 (2026) 117048 

5 



nervous system (Ader et al., 1995), it is particularly interesting to note 
the lack of concordance between subjective stress and autonomic 
arousal. Although these findings may initially seem counterintuitive, our 
findings are consistent with existing literature which largely demon
strated discordance between subjective stress and physiological arousal 
(Becker et al., 2023; Campbell & Ehlert, 2012; Dalile et al., 2022). 
Additionally, studies that did find evidence of concordance tend to 
feature community samples or found concordance to be negatively 
associated with psychopathology (Dohmen et al., 2023; Sommerfeldt 
et al., 2019; Wiglesworth et al., 2023). Our focus, in contrast, on a 
psychiatrically acute sample may therefore account in part for our 
non-significant finding for subjective stress. One framework that may 
help to understand these results is the Adaptive Calibration Model of 
stress responsivity which posits that physiological stress response sys
tems are influenced by life experiences and individual characteristics 
(Del Giudice et al., 2011). Psychiatrically acute samples, such as ours, 
may exhibit blunted or exaggerated stress response systems which do 
not align with subjective stress (Agorastos et al., 2020; Teed et al., 2022; 
Williamson et al., 2015). This theoretical framework therefore accounts 
for our findings of a lack of concordance between EDA and stress and 
highlights the complex and diverse autonomic processes, particularly 
within clinical populations.

Another key finding of the current study is that difficulties in iden
tifying one’s current affect experiences appear to affect the concordance 
between physiological arousal and momentary affect differently based 
on the valence of the affect. Specifically, when compared to adolescents 
with low emotional clarity, those with high emotional clarity had a 
stronger relationship between overall momentary negative affect and 
EDA. This moderating effect of emotional clarity appears to be specific 
to negative affect, as it was not observed for positive affect. This inter
esting finding regarding emotional clarity may provide unique insight 
into the pattern seen in prior literature demonstrating greater concor
dance in community samples and positive associations between 
concordance and mental well-being. Indeed, mounting evidence sug
gesting that emotional clarity is a transdiagnostic factor related to 
multiple forms of psychopathology may account for this pattern of 
findings (Demiralp et al., 2012; Erbas et al., 2013; Gordis et al., 2010; 
Heleniak et al., 2016; Kashdan & Farmer, 2014; McLaughlin et al., 2014; 
Weissman et al., 2020).

The present findings have potential clinical implications. Given 
findings that individuals with higher emotional clarity demonstrated 

greater concordance between EDA and overall negative affect, there 
may be benefit in focusing on emotional clarity in interventions. 
Although no causal relationships can be inferred from the current study, 
targeting emotional clarity may have the potential to improve well- 
being among adolescents through emotional concordance, given prior 
findings that concordance is associated with greater well-being (Brown 
et al., 2020; Mauss et al., 2005; Sommerfeldt et al., 2019). A recent 
systematic review found that mindfulness-based interventions are able 
to increase emotional clarity across a wide age range, including ado
lescents, particularly those initially low in emotional clarity, demon
strating that emotional clarity is modifiable during this development 
period and could be a target of treatments (Cooper et al., 2018). A 
second clinical implication of our findings is that concordance between 
ambulatory subjective affect and physiological arousal could serve as an 
indicator of emotional knowledge in everyday life which may be a useful 
paradigm for monitoring treatment progress and assessing changes in 
risk, which is central to evidence-based care (Lewis et al., 2019). This 
would be particularly relevant if concordance within real-world contexts 
accurately indexes mental health symptoms or predicts future psycho
pathology. Given that the current study did not evaluate how concor
dance relates to current symptoms or prospective outcomes, this 
implication is based on theoretical information considering current 
findings of emotional clarity as a moderator of concordance and prior 
findings that emotional clarity is associated with better mental health 
outcomes. Further evaluation of how concordance in daily life and the 
emotional clarity-concordance relationship is related to mental health is 
needed.

4.1. Limitations and future directions

The current study is not without its limitations. The focus on EDA as 
our index of physiological arousal was strategic in that autonomic 
arousal is non-specific with regards to emotional valence and thus is 
particularly apt for assessing physiological concordance with both pos
itive and negative momentary affect. Nonetheless, it will be important 
for future studies to complement our findings by evaluating whether 
other indices of physiological arousal may provide replication or differ 
in their relation to momentary affect. For example, heart rate, another 
common index of physiological arousal in the emotion literature, may 
complement our current findings in providing additional insight in 
physiological concordance with subjective emotional states, given that 
heart rate reflects not only the sympathetic nervous system but also the 
parasympathetic nervous system. Additionally, we focused on adoles
cents because of the specific relevance of emotional clarity to this age 
group from a developmental perspective (i.e., emotional clarity de
creases during adolescence; Haas et al., 2019; Nook et al., 2018). It 
would be important, however, to evaluate whether current findings 
generalize to older age groups (i.e., adults), in which emotional clarity 
tends to be sharper, and subjective emotional experiences are often more 
stable and nuanced (Carstensen et al., 2011).. Additionally, although 
these data are novel in allowing for within-person analyses of concor
dance in everyday life, the results should be interpreted within the 
context of the relatively small sample size and limited observations for 
evaluating concordance. Given these considerations, we were mindful to 
include information to convey the precision of our estimates. Therefore, 
it is important for future studies to replicate these analyses with larger 
samples and more EDA-EMA observations. Finally, although our psy
chiatric sample heightens clinical relevance of our findings, it will be 
important for future research to evaluate how clinical and non-clinical 
populations differ in their emotional concordance during daily life. 
Further investigation of potential moderators is important to better 
understand for whom and in what conditions emotional concordance 
may exist.

Future work in this area should aim to expand on the current findings 
to further elucidate the experience of subjective affect and physiological 
concordance in daily life. Future studies should seek to identify 

Fig. 2. Plot of electrodermal activity (EDA) and emotional clarity predicting 
negative affect.
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additional ideally modifiable trait-level moderators that may impact the 
strength of concordance. Additionally, future research is needed to 
evaluate how ecologically valid concordance is associated with mental 
health outcomes and other aspects of well-being and functioning within 
longitudinal designs.
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