
echT PressScience

Journal of Psychology in Africa, 2025
Vol. 35, No. 4, 523–533, http://doi.org/10.32604/jpa.2025.070123

Does problematic mobile phone use affect facial emotion recognition?
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Abstract: This study investigated the impact of problematic mobile phone use (PMPU) on emotion recognition. The
PMPU levels of 150 participants were measured using the standardized SAS-SV scale. Based on the SAS-SV cutoff
scores, participants were divided into PMPU and Control groups. These participants completed two emotion recognition
experiments involving facial emotion stimuli that had been manipulated to varying emotional intensities using Morph
software. Experiment 1 (n = 75) assessed differences in facial emotion detection accuracy. Experiment 2 (n = 75), based on
signal detection theory, examined differences in hit and false alarm rates across emotional expressions. The results showed
that PMPU users demonstrated higher recognition accuracy rates for disgust faces but lower accuracy for happy faces.
This indicates a tendency among PMPU users to prioritize specific negative emotions and may have impaired perception
of positive emotions. Practically, incorporating diverse emotional stimuli into PMPU intervention may help alleviate the
negative emotional focus bias associated with excessive mobile devices use.
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Introduction
Technological advancements have facilitated the
widespread use of mobile phones in people’s daily lives,
but this prevalence has also brought a risk of dependency.
Problematic mobile phone use (PMPU) or smartphone
addiction (SA) have grown increasingly prevalent in
recent years (Olson et al., 2022; Glumbić et al., 2020).
Mobile phone use is replacing in-person interactions at a
phenomenal rate. On one hand, online social interaction is
taking the place of face-to-face interaction; on the other
hand, PMPU leads people to spend more time on their
phones, significantly reducing opportunities for in-person
social engagement. This shift carries a high risk for
behavioral disorders (Bianchi & Phillips, 2005; Leung,
2008). Facial emotion recognition is essential for human
social interaction. However it remains unclear whether
and how PMPU impacts facial emotion perception. This
study seeks to address this question.

PMPU and emotion recognition
PMPU refers to excessive and uncontrollable mobile
phone use in individuals, and it is associated with emo-
tional issues such as anxiety and depression (Rozgonjuk
et al., 2018; Busch & McCarthy, 2021), Not surprisingly,
intense mobile phone usage may hinder interpersonal rela-
tionships due to social anxiety and poor recognition of
facial expressions (Adolphs, 2002).

The emotional face processing theory posits that
proficiency at emotion recognition is important for emo-
tional regulation (Calvo & Lundqvist, 2008), as it
allows individuals to accurately perceive others’ inten-
tions and emotional states, thereby facilitating appropriate
responses. In contrast, poor recognition abilities may lead
to interpersonal conflicts and emotional issues. Thus, emo-
tion recognition and processing are critical to emotional

health and social relationships. While the evidence sug-
gests that individuals who are overly dependent on mobile
phones tend to show a stronger inclination toward nega-
tive emotions (Hou et al., 2021), this behavioral pattern
requires to be validated through controlled experimen-
tal studies, particularly among those with PMPU. Such
research is critical, as individuals with PMPU may exhibit
heightened focus on negative emotions (Arrivillaga et al.,
2023; Elhai et al., 2016; Rozgonjuk & Elhai, 2019; Squires
et al., 2020) and impaired emotional connectivity (Gao
et al., 2023).

Emotion recognition task
In the field of emotion recognition research, existing
experimental paradigms that use facial stimuli exposure
are relatively well-developed (Cassidy et al., 2019; Jaeger
et al., 2020). These paradigms typically present facial
expressions with varying emotional intensities to exam-
ine how emotional faces are recognized, both with and
without interference.

Emotion recognition tasks generally follow relatively
standardized protocols, in which facial expression images
are often presented as stimuli, and participants are asked
to identify or evaluate the emotions expressed in these
images. This approach has been widely used in behavioral
research on emotion recognition (Zebrowitz et al., 2013).
While methodological variations exist across studies, emo-
tion recognition task designs share common features: They
usually use facial expression images as primary stimuli,
focus on identifying or evaluating the emotions conveyed
by the stimuli, and employ systematic control over stim-
ulus presentation (e.g., duration, intensity) and response
recording to measure how well individuals recognize emo-
tions. Typically, such experimental procedures involve
several phases: presenting standardized emotional stim-
uli, collecting behavioral response data, and calculating
quantitative results through statistical analysis.
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Human facial expressions are rich and varied, with
such variations manifesting not only in the types of emo-
tions they convey (e.g., happy, anger) but also in emotion
intensity (e.g., mild, intense). Given this complexity, it is
essential to include facial expression images that vary in
both emotion type and intensity in emotion recognition
tasks. This helps to more careful examination of partici-
pants’ emotion perception abilities. In the present study,
we did this by using software to manipulate the inten-
sity of standard facial expression images across different
emotion types.

Present study
People with PMPU are known to have higher rates of
comorbid psychological disorders, such as depression and
anxiety (Whitton et al., 2015). Notably, individuals with
these affective disorders consistently show heightened sen-
sitivity and specificity when processing negative emotional
stimuli (Van Kleef et al., 2022). Against this background,
the present study aims to investigate how PMPU impacts
the recognition of specific facial emotions under controlled
conditions of emotion type and intensity. We hypothe-
size that compared to the control group, individuals with
PMPU will demonstrate higher accuracy in recognizing
specific negative emotions.

Clarifying this issue will contribute to understanding
the mechanisms through which PMPU impacts the
recognition of specific emotions, thereby informing
psychological interventions related to mobile
phone dependence.

Methods

Experimental design
We designed two experiments to investigate the impact of
PMPU on the recognition of facial emotions. Experiment
1 assessed participants’ emotion recognition performance
through systematic manipulation of stimulus types and
intensity levels. Outcomes primarily measure the accuracy
rates in recognizing specific facial emotions. Experiment
2 examined participants’ capacity to discriminate tar-
get emotion under conditions of interference. This was
achieved by introducing competing emotional distractors
(e.g., presenting happy faces as targets alongside neutral
and surprise faces as distractors), with performance mea-
sured by participants’ capacity to correctly identify the
target emotion despite the presence of distractors.

Experiment 1 employed a 2 (Group: PMPU Group,
Control Group) × 6 (Emotion Type: happy, sad, anger, fear,
surprise, disgust) × 5 (Emotion Intensity: 20%, 40%, 60%,
80%, 100%) mixed factorial design. Stimuli for this exper-
iment were created using morphing software to generate
gradient sequences for each emotion type, with intensity
levels ranging from 0% (neutral) to 100% (full intensity)
in 20% increments. The experiment was conducted in a
quiet, isolated room and lasted approximately 25 min.
Experiment 2 used stimuli derived from the same gradient
sequences as Experiment 1 but with two key adjustments:
emotions were presented at a fixed 60% intensity level, and
all images were converted to grayscale using Photoshop
to standardize brightness, retaining only facial cues. The
underlying principle of the two experimental designs is

Figure 1. Principle of the two experimental designs

identical (see Figure 1) but differed in specific details,
including processing and presentation of stimulus materi-
als, experimental procedures, and response requirements.
These nuances are not fully captured in a single diagram.
The details regarding the design for each experiment are
provided in the subsequent experimental section.

This study has obtained approval from the Ethics
Committee of the College of Education Science of the
Yangzhou University (JKY-2021030401). All participants
provided written informed consent.

Measures

The Short Version of the Smartphone Addiction Scale
(SAS-SV, Kwon et al., 2013) was used to assess par-
ticipants’ level of PMPU. The SAS-SV comprises 10
items, each rated on a 6-point Likert scale (1 = strongly
disagree, 6 = strongly agree). Higher scores indicate
greater levels of mobile phone dependency. According to
the proposed cutoff scores (Kwon et al., 2013), females
scoring above 33 and males scoring above 31 could be
classified as PMPU users with mobile phone addictive
tendency. The Cronbach’s α for SAS-SV scores was 0.855
in the present study.

While the SAS-SV includes “addiction” in its name,
we adopted PMPU as our primary term for theoretical and
methodological rigor. Currently, most researchers remain
cautious about the concept of smartphone addiction (SA)
due to insufficient physiological and behavioral evidence.
Specifically, addiction is typically defined as a disorder that
causes physical and mental impairment, but many argue
that excessive smartphone use does not universally meet
this standard. Therefore, when investigating psychological
and behavioral issues related to smartphone use, PMPU
should be adopted as the term rather than SA (Panova
& Carbonell, 2018). This choice helps avoid overpathol-
ogizing everyday mobile phone use behavior and sidestep
unnecessary ethical or academic controversies, aligning
with current research trends that emphasize careful termi-
nology. This study uses SAS-SV cutoff scores solely to
divide participants into the PMPU group and the Control
group rather than labeling individuals as “addicted”.

Experiment 1: Effects of PMPU on Emotional Face
Recognition under Different Intensity Conditions
This experiment aims to assess the impact of PMPU on
the recognition of facial emotion at varying intensities
(20%, 40%, 60%, 80%, 100%). It investigated how the
PMPU and Control groups perceived specific emotions
(happiness, sadness, anger, fear, surprise, disgust) under
each intensity condition.
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Table 1. SAS-SV questionnaire scores and t tests for two
groups in experiment 1

n Mean SD t p

PMPU group 36 43.539 7.078
12.570 <0.001

Control group 39 26.917 4.087

Materials and methods
Participants
In Experiment 1, a total of 75 participants were included,
with 36 classified into the PMPU group and 39 into the
control group based on their SAS-SV scores. Among
them, 19 were male and 56 were female, with a mean
age of 21.93 ± 2.18 years. Table 1 presents the sta-
tistical comparison of SAS-SV scores between the two
groups. Participants voluntarily enrolled in the study, pro-
vided informed consent prior to the experiment onset,
and were free to withdraw at any time. Fixed mone-
tary compensation was provided upon completion of the
experiment.

Materials

The facial stimuli in this study were selected from the
validated NimStim facial expression set (Tottenham et al.,
2009). To mitigate potential effects of racial and gender
differences on face perception (Lipp et al., 2015), we
selected only Asian-looking female models. This approach
ensured consistency and isolated demographic variables,
allowing us to attribute recognition differences primarily
to PMPU rather than participant characteristics.

Using Morph software, we generated emotion intensity
gradients (20%–100%) for each of the six basic emotions
(happy, sad, anger, fear, surprise, disgust) from these mod-
els. Each emotion was systematically manipulated across
a progressive intensity continuum (Figure 2), resulting in
a total of 150 emotional expressions. Additionally, one
neutral face was included per model, with a total of
five neutral faces across the five models, yielding a final
stimulus set comprising 155 facial stimuli.

Procedure

E-Prime 2.0 was used to present stimuli. Each model
included six basic emotions, with five intensity levels per

Figure 2. Disgust emotion face sequence, with the vertical axis representing model species and the horizontal axis representing emotion
intensity processed by Morph
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Figure 3. Flow chart for a single trial in experiment 1

emotion; this resulted in 25 presentations per basic emo-
tion, totaling 150 emotional stimulus trials. Combined with
five neutral faces (one per model), the formal experiment
comprised 155 trials. Facial images were presented in a
randomized order across participants.

In each trial (as depicted in Figure 3), participants were
directed to focus on the center of the screen. Each trial
began with a central fixation cross (“+”) displayed for
500 ms, followed by the presentation of a facial stimulus
for 500 ms. After the stimulus disappeared, emotion cat-
egory options (happy, sad, angry, fear, surprise, disgust)
appeared on the screen, with no time constraints for partic-
ipants to respond. Participants selected, using a mouse, the
option corresponding to the emotion they perceived, with
options randomized across trials to minimize response
bias. The next trial commenced after a random inter-trial
interval of 900–1300 ms. Prior to the formal experiment,
participants completed six practice trials.

Analysis
Data were extracted from E-data and sorted by intensity
(20%–100%) and emotion type (happy, sad, angry, fearful,
surprised, disgusted). Average recognition accuracy was
calculated for each intensity level (20%, 40%, 60%, 80%,
100%) within each emotion type. Separate 2 (Group:
PMPU vs. Control) × 5 (Intensity) repeated measures
ANOVAs were conducted to examine group differences
in recognition accuracy across intensity levels for each
emotion type. All statistical analyses were performed using
SPSS 26.0.

Results
For happiness, the 2 (Group) × 5 (Intensity) repeated
measures ANOVA type revealed significant main effects of
Intensity (F(4,288) = 56.622, p < 0.001, η2 = 0.440) and
Group (F(1,72) = 4.578, p = 0.036, η2 = 0.060), indicating
recognition accuracy varied across intensity levels and
differed between groups. The interaction between Group
and Intensity was not significant. Simple effect analysis
indicated that the PMPU group exhibited significantly
lower recognition accuracy at 60% intensity compared to
the Control group (MPMPU = 0.953 ± 0.011, MControl =
0.989 ± 0.012, p = 0.029).

For disgust, the main effects of Group (F(1,72) = 4.116,
p = 0.046, η2 = 0.054) and Intensity (F(4,288) = 24.126,
p < 0.001, η2 = 0.251) were also significant, with no
significant interaction effect between Group and Intensity.
At 80% intensity, the PMPU group showed marginally
higher recognition accuracy than Control group (MPMPU =
0.726 ± 0.046, MControl = 0.6 ± 0.047, p = 0.058).

For the remaining emotion types (anger, fear, sad,
surprise), only the main effect of Intensity was significant;
neither the main effect of Group nor the Group × Intensity
interaction reached significance (all p > 0.05). Results for
both groups’ recognition accuracy of each emotion type
across intensity levels are presented in Figure 4.

Discussion
Results of Experiment 1 showed that the PMPU group
exhibited significantly lower recognition accuracy for
happy faces, particularly at moderate intensity (60%),
and a trend toward higher accuracy for disgust faces.
These findings suggest that PMPU may be associated with
impaired recognition of positive emotions and enhanced
recognition of negative emotions, shedding light on
the specificity of emotional processing biases in this
population. The significant group main effect at 60% inten-
sity further indicates that between-group differences in
emotion recognition are most pronounced under moderate-
intensity conditions.

The reduced accuracy in recognizing happy facial
expressions is consistent with prior research, which found
that mobile phone use does not substantially enhance pos-
itive emotional experiences (Mcelroy & Young, 2024) and
that excessive reliance on mobile phones can impair the
experience of happiness (Arzu et al., 2021). Together, these
findings support the idea that PMPU may reshape affective
processing systems, leading to diminished sensitivity to
positive emotional cues like happy faces.

The observed group differences in emotion recogni-
tion suggest potential alterations in emotional perception
among individuals with PMPU, which could contribute
to challenges in experiencing happiness and maintaining
well-being. Specifically, under moderate-intensity condi-
tions, the PMPU group exhibited heightened accuracy for
disgust and diminished accuracy for happiness relative to
controls, aligning with broader patterns of biased emo-
tional processing. This intensity-specific effect, emerging
primarily at medium intensities, is consistent with prior
research demonstrating that fluctuations in emotional
expression intensity modulate ERP components (Recio
et al., 2014) as recognition mechanisms dynamically adapt
to changing stimulus salience. Notably, our data revealed
no significant group differences in response times, leav-
ing unresolved whether these effects arise from inherent
deficits in emotional processing or attentional biases.

The recognition accuracy patterns observed in the
current study could be interpreted as reflecting selective
recognition tendencies for specific emotions, but this inter-
pretation requires further validation, for example, through
interference paradigms that incorporate hit and false alarm
rates. Accordingly, Experiment 2 was designed to address
these issues.
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Figure 4. Recognition accuracy of the six types of emotions in both PMPU and Control groups under different intensity conditions. The
horizontal axis represents emotion intensity, while the vertical axis represents recognition accuracy. SP, surprise; FE, fear; HA, happy;
AN, anger; SA, sad; DI, disgust. “*” indicates significant differences between the two groups (p < 0.05)

Experiment 2: Effects of PMPU on Facial Emotion
Recognition under Interference Condition
Facial emotion recognition requires two key abilities:
accurate identification of target emotions and effective
filtering of distracting emotions. These dual capacities
involve distinguishing between similar emotions (e.g.,
sadness vs. disgust) to correctly interpret others’ emo-
tional states and respond appropriately. In experimental
contexts, interference stimuli, such as task-irrelevant emo-
tional cues that resemble the target emotion (e.g., a
background face expressing surprise when the target face
shows happiness), are specifically incorporated to assess
how well individuals can distinguish between two or more
similar emotions. This design directly tests the capacity
to filter irrelevant information while maintaining preci-
sion in identifying the target emotion. This experiment
investigated emotional recognition biases in individuals
with PMPU under interference conditions. Specifically,
it used hit and false alarm rates derived from signal
detection theory to validate the existence of recognition
biases.

Materials and Methods
Participants
In Experiment 2, participant recruitment followed the same
procedure as in Experiment 1. The SAS-SV questionnaire
was administered to college students, with 43 classified
into the PMPU group and 32 into the control group based
on their scores. The final sample included 15 males and 60
females, with a mean age of 21.48 ± 1.99 years. Table 2
presents the statistical comparison of SAS-SV scores
between the two groups. Participants voluntarily enrolled
in the study, provided informed consent prior to the offline
experiment onset, and were free to withdraw at any time
during the process. Fixed monetary compensation was
provided upon completion of the experiment.

Materials
Based on the finding that the differences in emotion
recognition responses between the PMPU and control
groups in Experiment 1 were primarily evident under
the medium-intensity condition, emotion recognition dis-
parities between the two groups likely manifest most
clearly under moderate intensity conditions. Thus, in
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Table 2. SAS-SV questionnaire scores and t tests for two
groups in experiment 2

n Mean SD t p

Control group 32 26.844 3.993
12.977 <0.001

PMPU group 43 42.558 6.452

Experiment 2, emotional intensity was fixed at a 60%
level. Photoshop was used to convert these stimuli to black
and white, with brightness standardized and only facial
cues retained.

For the experimental materials, given that the dis-
tinction between neutral expressions and 60%-intensity
emotional features is highly salient. Using only neutral
faces as noise (N) would risk inducing a ceiling effect
in hit rates. Thus, emotionally ambiguous faces were
included alongside neutral faces as noise stimuli to cre-
ate effective interference. Consistent with previous study
(Killgore et al., 2017), noise stimuli were selected to be
morphologically similar to target emotions and frequently
confused with them. Three types of facial stimuli were
used: emotional signals (SN), neutral noise (N1), and
emotional noise (N2).

Procedure
The experiment was programmed using E-Prime 2.0 and
consisted of 6 stimulus blocks, with each participant
completing all blocks. Prior to the formal experiment,
participants received instructions and completed 5 practice
trials. A mandatory 1-min break was provided between
blocks, resulting in a total of 180 trials across all 6
blocks. In each block, signals and noise were presented 15
times each, totaling 30 presentations. Among the 15 noise
stimuli, 10 were emotional faces and 5 were neutral faces.
The presentation order within each block was randomized,
while the emotion types of signals and noise in adjacent
blocks were counterbalanced to avoid sequence effects.

Participants were not informed of the probability of
signal vs. noise presentations and responded via keyboard
as instructed. Prior to the experiment, stickers labeled
“YES” and “NO” were affixed to the “D” and “K” keys,
respectively, to guide participants in indicating the pres-
ence or absence of a signal. Each trial began with a 500-ms
fixation cross (“+”), followed by a 300-ms presentation
of either a signal (SN) or noise (N) face. Participants
were then prompted to respond swiftly and accurately by
pressing “D” for signals or “K” for noise. A 2000-ms
inter-trial interval followed each response before the next
trial commenced. The flowchart for a single trial is shown
in Figure 5.

Analysis
E-data files were converted to Excel format to calculate
hit rates (Phit) and false alarm rates (Pfalse alarm) using stan-
dard formulas. Phit represents the probability of correctly
identifying a target emotion when present, while Pfalse alarm
indicates the probability of incorrectly reporting a target
emotion when absent. A 2 (Group: PMPU vs. Control)
× 6 (Emotion Type: happy, sad, angry, fear, surprise,

Figure 5. Flow chart for a single trial in experiment 2

disgust) repeated measures analysis of variance (ANOVA)
was conducted to examine group differences in Phit and
Pfalse alarm across emotion types.

Results
For Phit, the ANOVA revealed a significant main effect of
Emotion Type (p < 0.001), while the main effect of Group
was not statistically significant. The interaction between
group and emotion type was marginally significant (F(5,350)
= 2.362, p = 0.050, η2 = 0.033). Simple effects analysis
indicated that the Phit for disgust in the PMPU group was
significantly higher than in the Control group (MPMPU =
0.875 ± 0.019, MControl = 0.811 ± 0.022, p = 0.034), and
the Phit for sadness in the PMPU group was higher than
in the Control group (MPMPU = 0.722 ± 0.028, Mcontrol =
0.642 ± 0.034, p = 0.074) though this effect did not reach
conventional significance.

For Pfalse alarm, the same 2 (Group) × 6 (Emotion Type)
repeated measures ANOVA revealed only a significant
main effect of Emotion Type. The main effect of Group
and the Group × Emotion Type interaction failed to
reach statistical significance, indicating no overall group
differences in false alarm rates. The results for Phit and
Pfalse alarm across all six emotions by both groups are shown
in Figure 6.

Discussion
The results of Experiment 2 indicate that the PMPU group
demonstrated higher hit rates for disgust recognition.
This further suggests that specific emotion recognition
biases shape how individuals with high PMPU recognize
emotions. Although emotional recognition bias has been
identified as a manifestation of psychological disorders
and behavioral addictions (Dondaine et al., 2014; Freeman
et al., 2018), these biased outcomes cannot definitively
diagnose addiction. This limitation exists because emo-
tional sensitivity and bias are often influenced by multiple
psychological factors, where both an individual’s current
emotional state and the presentation format of target emo-
tions may affect recognition tendencies (Uribe & Meuret,
2024; Wang & Li., 2023).

When similar emotions served as a source of inter-
ference, the PMPU group achieved a significantly higher
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Figure 6. False alarm and hit rate of the PMPU and Control
groups for the types of emotions. The horizontal axis represents
the emotion type. SP, surprise; FE, fear; HA, happy; AN, anger;
SA, sad; DI, disgust. “*” indicates significant differences between
the two groups (p < 0.05)

hit rate in recognizing disgust compared to the control
group. This difference in hit rates may reflect a stronger
propensity for recognizing disgust among individuals in
the PMPU group. Notably, disgust is a unique emotion.
Previous physiological research has shown that observing
and recognizing disgust activates specific neural pathways,
which can induce a similar disgust response in the observer
(Wicker et al., 2003). The elevated hit rate for disgust
in the PMPU group suggests that those with problematic
mobile phone use may experience disgust responses more
frequently than the general population.

Taken together, the findings from Experiments 1 and
2 indicate that both PMPU and the diversity of emotional
stimuli shape recognition biases toward happiness and
disgust, thereby influencing recognition outcomes.

Implications for Theory and Research
Experiment 1 assessed emotion recognition accuracy for
six basic emotions in both the PMPU and control groups
using emotional images varying in type and intensity.
Specifically, it examined how PMPU influences recogni-
tion outcomes under specific conditions and identified that
individuals with PMPU showed heightened sensitivity to
disgust, evidenced by higher recognition accuracy, par-
ticularly for moderate-intensity expressions. Experiment
2 further explored this phenomenon by measuring hit

and false alarm rates for basic emotions under interfer-
ence conditions, with results confirming the presence and
impact of such heightened sensitivity to disgust. Together,
both experiments revealed that individuals with PMPU
exhibit heightened sensitivity to moderate-intensity dis-
gust facial expressions. While such heightened sensitivity
to disgust may impair intimate relationships and emotional
experiences (Collisson et al., 2025), disgust itself can
also facilitate the avoidance of potential harm and disease
(Oaten et al., 2009). Thus, the heightened sensitivity to dis-
gust observed in individuals with PMPU merits attention.

Notably, this heightened sensitivity primarily affected
recognition outcomes under moderate-intensity condi-
tions. Across varying emotional intensities, differences in
emotion recognition between the two groups were confined
to a specific intensity range, suggesting that PMPU may
influence both relative and absolute thresholds of emo-
tional perception (Lee et al., 2014). However, this remains
a tentative inference drawn from the results, highlighting
the need for further research to clarify whether PMPU
impacts individuals’ perceptual thresholds for emotions.

In the experiments, the PMPU group also demon-
strated significantly lower accuracy than the control group
in recognizing happy expressions at 60% intensity. As
happiness is the only inherently positive basic emotion,
the heightened sensitivity to negative emotions (particu-
larly toward disgust) observed in individuals with PMPU
could impair their ability to recognize happiness among
multiple emotional stimuli. Perception of happiness is
directly linked to the attainment of well-being, with effec-
tive awareness and experience of happiness being critical
for mental and physical health (Smith et al., 2023). The
reduced accuracy in recognizing happiness among indi-
viduals with PMPU suggests that excessive phone use
may not yield the anticipated positive emotional benefits.
This sensitivity-driven difference at moderate intensities
resulted in diminished recognition of medium-intensity
happiness, a pattern that may reflect the typicality effect:
extreme-intensity stimuli obscure meaningful differences
in decoding (Juslin & Laukka, 2001). Thus, moderate emo-
tional intensities appear most effective in revealing the role
of PMPU in emotion recognition through measurable data.

In Experiment 1, participants were required to identify
facial expressions varying in intensity. Under these condi-
tions, the difference in disgust recognition between the two
groups was only marginally significant. In Experiment 2,
where facial intensity was fixed, only core facial features
were retained, and interference was limited to a single
stimulus, significant differences in disgust recognition
emerged. Comparing the two experiments, this discrep-
ancy may stem from the diverse emotional materials
presented within each block in Experiment 1, which cre-
ated overly rich stimuli. This richness likely attenuated the
influence of their heightened sensitivity to disgust when
judging such expressions, contributing to the marginal
significance in that experiment. The diversity of emotional
stimuli not only enhances neuronal responses in specific
brain regions (Kuraoka & Nakamura, 2006) but also pro-
motes the development of empathic abilities (Cardini et al.,
2012). In contrast, monotonous or impoverished stimuli
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tend to produce opposing effects. This aligns with consen-
sus in cognitive neuroscience, which holds that enriched
external stimuli generally facilitate the development of
specialized brain functions, including emotion recognition.
Thus, the diversity of emotional stimuli may mitigate the
heightened sensitivity to specific negative emotions (such
as disgust) observed in individuals with PMPU.

Experiment 2 further revealed a higher hit rate for dis-
gust faces among the PMPU group, indicating that under
interference conditions, their heightened sensitivity to dis-
gust persisted, leading to more accurate recognition. This
result reinforces the presence of heightened sensitivity to
disgust in this population, as evidenced by elevated hit
rates. When combined with the findings from Experiment
1 of reduced accuracy in recognizing happiness among
individuals with PMPU, these results suggest that an exces-
sive focus on negative emotions may hinder the perception
of positive emotions, potentially contributing to various
emotional and psychological issues in this group. Such
a propensity toward negative emotions may indeed be a
contributing factor to physical and mental health problems.
Mindfulness and mental training, which promote positive
emotional experiences to counteract such tendencies, have
been shown to effectively address these issues (Garland
et al., 2010).

Analyses across both experiments support the exis-
tence of emotion-specific recognition sensitivities and
confirm their role in processing specific emotions. Indi-
viduals with PMPU exhibit stronger heightened sensitivity
to disgust, most pronounced at moderate emotional inten-
sities, and this sensitivity likely impairs their recognition
of medium-intensity happiness. However, when processing
multiple emotional stimuli, the influence of this sensitivity
on judgments appears to weaken.

Importantly, the experiments provide no evidence that
individuals with PMPU have globally impaired emo-
tion recognition abilities or general deficits in emotional
processing. Such emotion-specific sensitivities are not
inherently positive or negative; rather, their implications
depend on context. That said, they may increase vulner-
ability to emotional confusion, for example, the frequent
confusion of fear with surprise (Roy-Charland et al., 2015)
or disgust with anger (Hendel et al., 2023). These mea-
sures did not differ significantly between groups, however,
suggesting that PMPU may not substantially affect the
differentiation of commonly confused emotions. Interpre-
tation of these findings should be cautious, however, given
potential cross-cultural influences.

In discussing findings related to emotion recogni-
tion, it is critical to acknowledge the complexity of
the factors that shape such recognition. Individual dif-
ferences exert a significant influence: research indicates
that certain personality traits facilitate the recognition of
negative emotions (Meehan et al., 2017). Physiological
and psychological disorders also significantly impact emo-
tion recognition, often contributing to specific recognition
deficits (Keating et al., 2022). Additionally, substance
addiction or dependence has been associated with reduced
cognitive ability to recognize specific emotions (Meyers
et al., 2015).

Beyond individual factors, environmental and contex-
tual cues play a significant role in emotion recognition,
with situational factors exerting variable effects through
their combined influence (Reschke et al., 2017). This
complexity suggests that the effects of PMPU on emotion
recognition (such as the heightened sensitivity to disgust
observed here) may be mediated by other factors, and
that PMPU likely impacts emotional recognition differ-
ently across individuals, indicating substantial individual
variability. For instance, individuals from affluent back-
grounds with higher education and stable relationships
may experience different effects of problematic phone
use compared to those from disadvantaged backgrounds
with lower education and unstable relationships. This
underscores the need for comprehensive examinations
of multifactorial interactions in PMPU research, careful
control of covariates, and the inclusion of diverse samples.

Strengths, Limitations and Future Directions
While various behavioral addictions impair emotional cog-
nition (Arafat & Thoma, 2024; Estévez et al., 2017), the
present study found no evidence that individuals with
PMPU exhibit poorer emotion recognition abilities than
controls. This indirectly supports the validity of PMPU as
a research construct, yet evidence remains insufficient to
conclusively categorize mobile phone addiction as a form
of behavioral addiction.

Experimental results indicate that differences in emo-
tion recognition between the two groups primarily occur at
specific intensity levels of facial emotions. We cannot infer
that individuals with PMPU consistently perform worse
than controls in real-world emotion recognition, nor can we
draw conclusions from individual metrics alone to claim
that they are inferior in emotion recognition or that their
recognition patterns are inferior to those of controls. For
example, in real-world emotional interactions, bodily cues
are sometimes even more crucial than facial expressions
(Aviezer et al., 2012). Given that bodily and contextual
cues may more accurately convey genuine emotional infor-
mation than deliberately suppressed facial expressions
under specific conditions, further research is warranted
into the emotion recognition and expression capabilities of
individuals with PMPU in real-life contexts.

The results demonstrate variability in emotion recog-
nition associated with PMPU, which shapes recognition
tendencies. However, these differences in recognition do
not necessarily indicate better or worse performance.
Given ongoing debates around the conceptualization of
PMPU, discussions about its impact on emotion recogni-
tion should be interpreted cautiously.

This study also has several limitations. First, we
focused exclusively on the role of PMPU in emotion recog-
nition, without assessing participants’ levels of anxiety,
depression, or other factors that may influence PMPU
(Ran et al., 2022). As noted earlier, the factors affecting
emotion recognition are highly complex, and the emotion
recognition characteristics of individuals with PMPU may
also stem from multiple psychological and social factors.
Therefore, we cannot directly conclude that PMPU causes
specific emotion recognition deficits. This is why, when
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discussing the results of this study, we emphasize interpret-
ing the associations of PMPU with individual outcomes
rather than making causal claims.

This highlights the need to incorporate more psycho-
logical and sociological variables that influence emotions
into models, or to strictly control them as covariates, when
exploring individual differences in emotional processing
or recognition. Moreover, emotion recognition involves not
only the identification of diverse emotional stimuli but
also implicit and explicit processing mechanisms (Ikeda,
2023). Our study only assessed final explicit recogni-
tion outcomes and did not examine implicit recognition
processes. Future research should therefore investigate
implicit emotion recognition mechanisms in individuals
with PMPU. Employing ERP or fMRI to explore their
brain activity patterns during emotion recognition would
provide a more comprehensive understanding of these
recognition processes.

Conclusions
Empirical results indicate that individuals with PMPU
exhibit distinct tendencies in emotion recognition. Specif-
ically, PMPU exerts a significant influence on the
perception of facial emotions, particularly at moder-
ate intensity levels. Individuals with PMPU demonstrate
heightened accuracy in recognizing specific negative emo-
tions, with a notable enhancement in sensitivity to disgust
expressions. This heightened focus on negative emotional
stimuli may interfere with their perception of positive
emotions. Overemphasis on negative emotional cues could
impair the ability to perceive positive emotions, thereby
emerging as a noteworthy contributor to emotional and
psychological difficulties in this population. Notably, pre-
senting a diverse range of emotional stimuli may help
mitigate the impact of these recognition tendencies on
emotion processing.
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