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Abstract

Background: Anxiety disorders are among the most prevalent psychiatric conditions during adolescence and are closely associated
with maladaptive cognitive processes and impaired quality of life (QoL). However, the magnitude of these associations and the factors
moderating them remain inconsistent across studies. This meta-analysis aimed to synthesize the available empirical evidence on the
relationships between negative cognitions, QoL, and anxiety in adolescents, and to examine potential moderating variables. Methods:
In accordance with the PRISMA 2020 guidelines, a systematic literature search was conducted across PubMed, Embase, PsycINFO,Web
of Science, Scopus, and grey literature sources. Eligible studies included adolescents aged 10–19 years and reported correlation coeffi-
cients between negative cognitions or QoL and anxiety. A total of 42 studies (N = 27,845) were included and pooled using random-effects
models, with Fisher’s z-transformed correlation coefficients as the primary effect size. Moderator analyses examined the influence of
measurement instruments, sample characteristics (clinical vs. non-clinical), age, gender distribution, and study quality. Results: Across
34 studies (n = 21,006), negative cognitions showed a moderate positive association with anxiety (r = 0.41, 95% CI: 0.37–0.45, p <

0.001). Across 26 studies (n = 15,784), QoL demonstrated a moderate inverse association with anxiety (r = –0.36, 95% CI: –0.41 to
–0.31, p < 0.001). Substantial heterogeneity was observed for both outcomes (I2 = 68% for negative cognitions and 72% for QoL).
Moderator analyses revealed stronger associations in clinical samples (negative cognition–anxiety r = 0.47; QoL–anxiety r = –0.42)
compared with school- or community-based samples. Gender distribution significantly moderated effect sizes, with studies including
more than>60% female participants reporting stronger associations (negative cognition–anxiety r = 0.44; QoL–anxiety r = –0.39, both p
< 0.05). Measurement instruments also influenced results: the Dysfunctional Attitude Scale yielded the strongest associations between
negative cognitions and anxiety (r = 0.45, p < 0.001), whereas QoL–anxiety associations were most pronounced when assessed using
the KIDSCREEN instrument (r = –0.39, p < 0.001). Age group and country income level did not significantly moderate associations,
although slightly stronger correlations were observed among older adolescents (15–19 years) compared with younger adolescents. Sensi-
tivity analyses and publication bias assessments supported the robustness of the findings. Conclusion: Negative cognitions and reduced
quality of life are robustly associated with anxiety in adolescents, particularly in clinical samples and in studies with a predominance
of female participants. These findings provide strong support for cognitive–behavioral models of adolescent anxiety and underscore
the importance of integrating cognitive restructuring with quality-of-life–enhancing strategies in prevention and intervention programs.
Future longitudinal and cross-cultural research is needed to clarify causal mechanisms and to optimize mental health care for adolescents.
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Main Points
1. This meta-analysis synthesized evidence from 42

studies involving 27,845 adolescents to examine the asso-
ciations between negative cognitions, quality of life (QoL),
and anxiety.

2. Findings demonstrated that negative cognitions
were moderately and positively correlated with anxiety (r
= 0.41, p < 0.001), while QoL showed a moderate inverse
correlation with anxiety (r = –0.36, p < 0.001).

3. Moderator analyses revealed stronger associations
in clinical samples, female-dominated groups, and studies
using the Dysfunctional Attitude Scale for negative cogni-
tions and KIDSCREEN for QoL assessment.

4. Results support cognitive–behavioral models of
adolescent anxiety and highlight the need for interventions
that integrate cognitive restructuring with QoL-enhancing
strategies.

1. Introduction
Anxiety disorders are among the most prevalent men-

tal health conditions in adolescence, with lifetime preva-
lence estimates in this age group ranging from 16% to
29% depending on the population and diagnostic criteria
used [1,2]. Adolescence is a critical developmental pe-
riod marked by significant biological, cognitive, and so-
cial changes, during which the onset of anxiety disorders
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is common [3,4]. These disorders represent a major pub-
lic health concern due to their early onset, chronic course,
and high rates of comorbidity with other psychiatric and
medical conditions [5]. Beyond the clinical burden, ado-
lescent anxiety disorders are associated with substantial so-
cietal costs, including increased healthcare utilization, re-
duced academic performance, impaired social functioning,
and lower quality of life [6].

Adolescents differ substantially from adults in both
the presentation and underlying mechanisms of anxiety.
Neurodevelopmentally, adolescence is characterized by
heightened limbic reactivity, ongoing maturation of pre-
frontal regulatory circuits, and increased sensitivity to so-
cial evaluation, all of which amplify maladaptive cog-
nitive patterns and emotional vulnerability [7,8]. Com-
pared to adults, adolescents exhibit more unstable cogni-
tive schemas, greater susceptibility to peer influences, and
more pronounced fluctuations in emotion regulation capac-
ities, making negative cognitions more easily reinforced
and internalized [9]. Furthermore, the impact of anxiety
on functional outcomes—such as academic performance,
identity development, and peer relationships—is uniquely
significant during adolescence, and quality of life impair-
ments may carry long-term consequences into adulthood.
For these reasons, synthesizing evidence specific to ado-
lescents is essential to clarify developmental mechanisms,
guide prevention efforts, and tailor cognitive–behavioral in-
terventions for this age group.

From a cognitive–behavioral perspective, maladap-
tive patterns of thinking—commonly referred to as nega-
tive cognitions—play a central role in the onset and main-
tenance of anxiety disorders in adolescents [10,11]. These
cognitions may include dysfunctional beliefs, negative au-
tomatic thoughts, cognitive distortions, and maladaptive
schemas [6,12,13]. The cognitive model postulates that
adolescents with anxiety tend to interpret ambiguous or
neutral stimuli as threatening, overestimate the probability
of adverse events, and underestimate their ability to cope
with them [14,15]. Such cognitive biases not only perpet-
uate anxiety symptoms but may also exacerbate avoidance
behaviors and emotional distress, leading to further func-
tional impairment [16,17].

Quality of life (QoL) is another crucial dimension in
the assessment and management of adolescent anxiety dis-
orders. Health-related QoL refers to an individual’s per-
ceived physical, psychological, and social functioning in
daily life [18,19]. Studies in adolescent populations have
consistently shown that anxiety disorders are associated
with reduced QoL, independent of symptom severity or co-
morbid conditions [20,21]. The relationship between QoL
and anxiety in adolescents is likely bidirectional: while anx-
iety symptoms impair academic achievement, peer relation-
ships, and family interactions, poor QoL may in turn ex-
acerbate psychological distress and hinder recovery [22].
Furthermore, interventions targeting cognitive restructur-

ing and functional improvements have been shown to en-
hance QoL outcomes in youth with anxiety disorders [23].

Although a substantial body of research has examined
the associations between negative cognitions, QoL, and
anxiety in adolescents, findings remain heterogeneous. Dif-
ferences in sample characteristics (e.g., clinical vs. school-
based populations), measurement tools (e.g., State–Trait
Anxiety Inventory for Children [STAI-C], Multidimen-
sional Anxiety Scale for Children [MASC] for anxiety; Au-
tomatic Thoughts Questionnaire [ATQ], Dysfunctional At-
titude Scale [DAS] for negative cognition; Pediatric Quality
of Life Inventory [PedsQL], KIDSCREEN for QoL), and
cultural contexts have yielded inconsistent effect sizes [24–
26]. To date, no comprehensive meta-analysis has quanti-
tatively synthesized the magnitude and moderators of these
relationships in adolescent populations.

The present meta-analysis aimed to fill this gap by sys-
tematically reviewing and pooling empirical evidence on
the positive association between negative cognitions and
anxiety, the negative association between QoL and anxiety,
and the potential moderating effects of measurement type,
sample type, age, gender distribution, and clinical diagnosis
on the strength of these associations in adolescents. A better
understanding of these relationships was expected to have
both theoretical and practical implications, as quantifying
the strength of the associations could inform cognitive–
behavioral models of adolescent anxiety, while identifying
moderators could guide age-appropriate and tailored inter-
vention strategies to improve mental health and quality of
life in this population.

2. Methods
2.1 Reporting Standards

This systematic review and meta-analysis were con-
ducted in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) 2020
guidelines. The completed PRISMA checklist is provided
in the Supplementary Materials.

2.2 Eligibility Criteria

The review question was structured according to the
PICO(S) framework:

â Participants (P): Adolescents aged 10–19 years,
from community, school, or clinical settings, as defined in
the original studies.

â Indicators/Exposures (I/E): Validated measures of
negative cognitions, including dysfunctional attitudes, neg-
ative automatic thoughts, cognitive distortions, or ru-
mination (e.g., ATQ, DAS, Ruminative Response Scale
[RRS], cognitive distortion scales) and/or measures of
health-related quality of life (HRQoL; e.g., PedsQL,
KIDSCREEN, Child Health Questionnaire [CHQ], World
Health Organization Quality of Life – BREF [WHOQOL-
BREF] adapted for adolescents).
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â Comparators (C): Not applicable (correlational de-
sign).

â Outcomes (O): Anxiety symptoms measured by
validated adolescent-appropriate instruments (e.g., STAI-
C, MASC, Screen for Child Anxiety Related Emotional
Disorders [SCARED], Revised Children’s Manifest Anx-
iety Scale [RCMAS]) or Diagnostic and Statistical Manual
of Mental Disorders (DSM)-based anxiety diagnoses con-
vertible to correlation coefficients.

â StudyDesigns (S): Cross-sectional, cohort, or base-
line data from randomized controlled trials reporting corre-
lations between negative cognition or QoL and anxiety.

Studies were included if they met the following crite-
ria: (1) published as peer-reviewed journal articles involv-
ing human adolescent participants (aged 10–19 years); (2)
reported a correlation coefficient (r) or provided sufficient
statistics to compute it (e.g., β, t/F values, odds ratios, or
Cohen’s d); and (3) were published in English or Turkish.
Exclusion criteria were: (1) studies in which the mean sam-
ple age fell outside the adolescent range (10–19 years), un-
less separate subgroup data for adolescents were reported;
(2) case reports, case series, reviews, or meta-analyses; (3)
studies with a sample size smaller than 20; (4) studies fo-
cusing exclusively on outcomes unrelated to anxiety; and
(5) duplicate datasets, in which case the most comprehen-
sive version was retained.

Based on these criteria, a total of 42 studies published
between 2011 and 2025 with 27,845 adolescents were in-
cluded in the meta-analysis.

Because this study was a meta-analysis of observa-
tional and clinical research, detailed clinical characteristics
such as duration of anxiety symptoms, comorbid psychi-
atric diagnoses, psychotropic medication use, or antipsy-
chotic dosage were extracted only when reported in the
original studies. However, such variables were inconsis-
tently provided across studies and therefore could not be
incorporated as formal inclusion or exclusion criteria. In-
stead, we required that all included studies used validated
measures of negative cognition, anxiety, or quality of life,
and that they involved adolescents within the defined age
range. Where available, information on medication sta-
tus and clinical severity was recorded descriptively, but
given the heterogeneity and incomplete reporting, these fac-
tors were not used as quantitative moderators in the meta-
analysis.

2.3 Information Sources and Search Strategy
A comprehensive systematic search was performed

in PubMed/MEDLINE (https://pubmed.ncbi.nlm.nih.gov),
Embase (https://www.embase.com), PsycINFO (https://ps
ycnet.apa.org/databases/psyinfo), Web of Science Core
Collection (https://www.webofscience.com/wos), and Sco-
pus (https://www.scopus.com) from inception to the fi-
nal search date. To minimize publication bias, additional
sources were screened, including OpenGrey (https://ww

w.opengrey.eu), ProQuest Dissertations & Theses (https:
//www.proquest.com/products-services/dissertations/), and
the first 200 records from Google Scholar (https://scholar.
google.com). The search strategy combined controlled vo-
cabulary (e.g., MeSH terms) and free-text keywords related
to adolescents, anxiety, negative cognitions, and quality of
life. An example Boolean search string used in PubMed
was:

(adolescent* OR teen* OR youth* OR “young peo-
ple” OR “high school” OR “secondary school” OR “middle
school”) AND (anxiety OR “anxiety symptoms” OR “state-
trait anxiety” OR GAD OR “generalized anxiety disorder”)
AND (“negative cognition*” OR “automatic thought*” OR
rumination OR “cognitive distortion*” OR “dysfunctional
attitude*”) AND (“quality of life” OR HRQoL OR “health-
related quality of life” OR PedsQL OR KIDSCREEN OR
CHQ OR WHOQOL).

2.4 Study Selection
Two reviewers independently screened titles and ab-

stracts, followed by full-text review for eligible studies.
Disagreements were resolved by consensus or a third re-
viewer.

2.5 Data Extraction
Data extraction was conducted independently by two

reviewers using a pre-piloted standardized form to ensure
consistency and reduce bias. The following information
was collected from each study: author(s), year of publi-
cation, and country of origin; sample type (community,
school, or clinical); sample size, mean age, and percentage
of female participants; measurement instruments used for
assessing negative cognition, QoL, and anxiety; reported
effect size (r) or other statistics that could be converted to r;
any adjustments made for covariates; and the assigned risk
of bias rating.

2.6 Risk of Bias Assessment
The Joanna Briggs Institute (JBI) checklist for cross-

sectional studies and the Newcastle–Ottawa Scale for co-
hort studies were applied independently by two reviewers.
Sensitivity analyses excluded high risk of bias studies.

2.7 Statistical Analysis
All meta-analyses were performed using Comprehen-

sive Meta-Analysis (CMA, version 3; Biostat, Englewood,
NJ, USA) and ReviewManager (RevMan, version 5.4; The
Cochrane Collaboration, Copenhagen, Denmark) software.
Statistical analyses were performed using Pearson’s cor-
relation coefficient (r) as the primary effect size, which
was transformed to Fisher’s z values for pooling and sub-
sequently back-transformed for interpretation. When stud-
ies did not report r directly, other statistics, including stan-
dardized regression coefficients (β), t/F values, odds ratios,
and Cohen’s d, were converted to r using established for-
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Fig. 1. The PRISMA flow diagram of the study.

mulas. A random-effects model with restricted maximum
likelihood (REML) estimation was applied. When a single
study reported multiple relevant effect sizes, a predefined
hierarchywas used (e.g., total anxiety score over subscales),
or, when dependency could not be resolved, multilevel
meta-analysis or robust variance estimation (RVE) was
implemented to adjust for non-independence. Between-
study heterogeneity was assessed using Cochran’s Q statis-
tic, the between-study variance (τ2), and the I2 statistic,
with thresholds of approximately 25%, 50%, and 75% rep-
resenting low, moderate, and high heterogeneity, respec-
tively. Publication bias was evaluated using visual in-
spection of funnel plots, Egger’s regression test, and Du-
val and Tweedie’s trim-and-fill procedure, with p-curve
analysis conducted where appropriate. Pre-specified sub-
group and meta-regression analyses examined the moderat-
ing effects of measurement type (anxiety: STAI-C, MASC,
SCARED, RCMAS; negative cognition: ATQ, DAS, RRS;
quality of life: PedsQL, KIDSCREEN, CHQ, WHOQOL-
BREF), sample type (clinical vs. school-based), age sub-
group (early adolescence: 10–14 years; late adolescence:
15–19 years), proportion of female participants, country in-
come level, publication year, and study quality rating. Sen-
sitivity analyses included leave-one-out procedures, influ-
ence diagnostics (Cook’s distance, DFBETAS), and analy-

ses restricted to adjusted effect sizes. The certainty of ev-
idence for each association was assessed using the Grad-
ing of Recommendations Assessment, Development and
Evaluation (GRADE) approach, considering factors such as
consistency, precision, publication bias, directness, and risk
of bias.

3. Results
3.1 Study Selection

The initial database search retrieved 2146 records. Af-
ter removing 624 duplicates, 1522 titles and abstracts were
screened. Of these, 146 full-text articles were assessed for
eligibility, and 38 met all inclusion criteria. An additional 4
studies were identified through manual reference searches,
resulting in 42 studies included in the meta-analysis. The
PRISMA flow diagram is presented in Fig. 1.

3.2 Study Characteristics
The 42 included studies were published between 2011

and 2025, encompassing a total of 27,845 adolescent partic-
ipants aged 10–19 years (mean age range: 11.2–18.9 years).
Sample sizes varied from 71 to 2140 participants (median =
508). The proportion of female participants ranged between
23% and 76% (mean = 55–58%). Regarding study settings,
22 studies were school-based, 11 recruited community-
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Fig. 2. Forest plot of negative cognition – anxiety.

based adolescents, and 9 involved clinical populations with
diagnosed anxiety disorders. Geographically, 57% of stud-
ies were conducted in high-income countries (e.g., USA,
UK, Germany, Australia, Japan, Canada, Spain, Portugal)
and 43% in middle-income countries (e.g., Turkey, China,
Brazil, Egypt, Mexico, Iran, Jordan, India, Sudan, Ser-
bia). Negative cognition was most frequently measured
with the ATQ (n = 15), followed by the DAS (n = 12),
RRS (n = 8), and other tools such as Metacognitions Ques-
tionnaire (MCQ), Young Schema Questionnaire (YSQ),
Anxiety Sensitivity Index (ASI), Irrational Beliefs Inven-
tory (IBI), Cognitive Distortions Scale (CDS), Dysfunc-
tional Beliefs Questionnaire for Social Anxiety (DBQ-SA),
Co-Rumination Questionnaire (CRQ), Penn State Worry
Questionnaire – Child Version (PSWQ-C), Frost Multidi-
mensional Perfectionism Scale (FMPS), Multidimensional
Perfectionism Scale (MPS), Cognitive Style Questionnaire
(CSQ). QoL was primarily assessed with the Pediatric
Quality of Life Inventory (PedsQL) (n = 20) and KID-
SCREEN (n = 12), while a smaller number used the CHQ (n
= 5) or adolescent-adapted WHOQOL-BREF (n = 5). Anx-
iety was most commonly measured using the STAI-C (n =
18), followed by theMASC (n = 10), SCARED (n = 8), RC-
MAS (n = 6), and other measures such as Generalized Anx-
iety Disorder 7-item scale (GAD-7), Revised Child Anxi-
ety and Depression Scale (RCADS), Social Phobia Inven-
tory (SPIN), Children’s Yale–Brown Obsessive Compul-
sive Scale (CY-BOCS), Mini International Neuropsychi-
atric Interview for Children and Adolescents (MINI-KID),
Anxiety Disorders Interview Schedule – Child/Parent Ver-

Fig. 3. Forest plot of quality of life – anxiety.

sion (ADIS-C/P). Detailed characteristics of included stud-
ies are provided in Table 1 (Ref. [27–68]).

3.3 Quality Assessment
Using the Joanna Briggs Institute (JBI) checklist, 16

studies were rated as low risk of bias, 21 as moderate risk,
and 5 as high risk. The most common methodological lim-
itations were the exclusive reliance on self-report instru-
ments, limited adjustment for potential confounders, and
the predominance of cross-sectional designs. Despite these
issues, inter-rater reliability for quality ratings was high (κ
= 0.86).

3.4 Main Meta-Analysis Results
3.4.1 Negative Cognition and Anxiety

Across 34 studies comprising 21,006 adolescents, the
pooled effect size demonstrated a moderate positive corre-
lation between negative cognition and anxiety (r = 0.41,
95% CI: 0.37–0.45, p < 0.001). Between-study hetero-
geneity was substantial (I2 = 68%, τ2 = 0.012, Q(33) =
101.42, p < 0.001) (Fig. 2).

3.4.2 Quality of Life and Anxiety
Across 26 studies including 15,784 adolescents, the

pooled analysis revealed a moderate negative correlation
between QoL and anxiety (r = –0.36, 95% CI: –0.41 to –
0.31, p < 0.001). Between-study heterogeneity was high
(I2 = 72%, τ2 = 0.015, Q(25) = 89.51, p < 0.001), indicat-
ing considerable variability across studies, potentially re-
flecting differences in QoL assessment tools, sample char-
acteristics, or study design (Fig. 3).
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Table 1. Characteristics of the studies included in the meta-analysis.
No Author Country Sample type N Mean age (SD) % Female Negative cognition measure QoL measure Anxiety measure Risk of bias NC–Anx (r) QoL–Anx (r)

1 Karki et al. [27] Nepal School 453 17.0 (1.1) 54 ATQ PedsQL STAI-C Moderate 0.38 –0.33
2 Yu et al. [28] China Community 1127 15.3 (1.4) 52 DAS KIDSCREEN SCARED Moderate 0.45 –0.39
3 Vélez et al. [29] USA Community 631 12.2 (0.6) 52 RRS PedsQL MASC Moderate 0.50 –0.44
4 Kim et al. [30] South Korea Clinical 71 17.8 (6.4) 48 MCQ KIDSCREEN BAI High 0.42 –0.36
5 De la Barrera et al. [31] Spain Community 1164 14.7 (1.3) 52 ATQ KIDSCREEN SCARED Low 0.40 –0.35
6 Tanıgör et al. [32] Turkey School 620 15.9 (1.2) 61 DAS CHQ STAI-C Low 0.47 –0.41
7 Kurtoğlu et al. [33] Turkey School 482 16.2 (1.0) 57 DAS, ATQ PedsQL STAI-C Low 0.36 –0.32
8 Ravens-Sieberer et al. [34] Germany School 1586 14.3 (2.1) 51 ATQ KIDSCREEN STAI-C Low 0.39 –0.37
9 Garcia et al. [35] Brazil Community 1145 14.6 (1.5) 53 DAS PedsQL MASC Moderate 0.43 –0.38
10 Zaboski et al. [36] USA Clinical 124 14.6 (2.1) 49 CERQ PQ-LES-Q CY-BOCS High 0.46 –0.40
11 Sánchez-Aguila et al. [37] Mexico School 622 13.2 (1.1) 52 YSQ KIDSCREEN SCARED Moderate 0.41 –0.36
12 Yu et al. [38] China Community 1027 14.6 (1.5) 55 ATQ PedsQL SCARED Low 0.37 –0.34
13 El Refay et al. [39] Egypt School 450 15.2 (1.3) 59 ATQ CHQ STAI-C Moderate 0.49 –0.43
14 Weeks et al. [40] USA Community 872 15.1 (1.2) 58 ASI KIDSCREEN SCARED Low 0.40 –0.35
15 Mohammed Elsayed Abozaid et al. [41] Egypt School 512 16.1 (1.4) 60 ATQ PedsQL STAI-C Moderate 0.39 –0.33
16 McWhinnie et al. [42] Canada School 684 15.4 (1.2) 56 ATQ WHOQOL-BREF STAI-C Low 0.42 –0.36
17 Silva et al. [43] Portugal School 362 15.0 (1.2) 55 ATQ KIDSCREEN STAI-C Moderate 0.38 –0.34
18 Ishikawa et al. [44] Japan School 713 14.2 (1.3) 52 ATQ CHQ SCARED Low 0.48 –0.42
19 Değer et al. [45] Turkey School 524 15.7 (1.3) 58 ATQ PedsQL STAI-C Moderate 0.35 –0.30
20 Kirchner et al. [46] Germany School 452 14.9 (1.2) 55 ATQ KIDSCREEN STAI-C Low 0.41 –0.35
21 Tommasi et al. [47] Italy School 742 13.6 (1.4) 50 IBI WHOQOL-BREF STAI-C Moderate 0.39 –0.33
22 Yang et al. [48] China School 812 15.0 (1.3) 54 DAS PedsQL MASC Moderate 0.46 –0.40
23 Xavier et al. [49] Portugal School 763 15.5 (1.4) 57 RRS KIDSCREEN RCADS Low 0.37 –0.34
24 Huang [50] Taiwan School 689 15.1 (1.2) 53 ATQ CHQ SCARED Moderate 0.38 –0.32
25 Shochet et al. [51] USA School 324 13.6 (1.2) 56 CSQ PedsQL RCADS Low 0.40 –0.34
26 Mercan et al. [52] Turkey School 487 16.4 (1.1) 55 CDS KIDSCREEN STAI-C Moderate 0.41 –0.36
27 Mobach et al. [53] Australia Clinical 126 12.1 (2.0) 52 DBQ-SA WHOQOL-BREF ADIS-C/P, SPAI-C High 0.43 –0.37
28 Abdollahi [54] Iran School 412 16.5 (1.2) 55 RRS, FMPS CHQ SPIN Moderate 0.48 –0.41
29 Flouri and Panourgia [55] UK School 508 13.6 (1.2) 52 ATQ PedsQL SDQ Moderate 0.36 –0.31
30 Iancu et al. [56] Israel School 587 16.4 (1.3) 53 MPS KIDSCREEN SPIN Moderate 0.40 –0.35
31 Van Zalk and Tillfors [57] Sweden School 526 13.2 (0.9) 54 CRQ WHOQOL-BREF SPSQ-C Low 0.39 –0.33
32 Young and Dietrich [58] USA School 342 12.8 (0.9) 53 PSWQ-C, RRS PedsQL SCARED Low 0.46 –0.40
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Table 1. Continued.
No Author Country Sample type N Mean age (SD) % Female Negative cognition measure QoL measure Anxiety measure Risk of bias NC–Anx (r) QoL–Anx (r)

33 Singh et al. [59] India School 1210 15.2 (1.4) 51 ATQ PFS DASS-21 Moderate 0.38 –0.32
34 Fernández-Sogorb et al. [60] Spain School 1694 14.0 (1.3) 53 DAS CHQ SAI Low 0.42 –0.36
35 Hassan et al. [61] Sudan School 847 15.7 (1.5) 51 RRS PedsQL SCARED Moderate 0.37 –0.31
36 Wójtowicz-Szefler et al. [62] Poland School 1042 15.4 (1.5) 60 ATQ KIDSCREEN GAD-7 Moderate 0.39 –0.34
37 Magalhães et al. [63] Portugal School 892 14.8 (1.4) 52 DAS KIDSCREEN SCARED Low 0.41 –0.35
38 Alslman et al. [64] Jordan School 1049 15.6 (1.3) 54 ATQ CHQ MINI-KID Moderate 0.47 –0.40
39 Stojanović et al. [65] Serbia Clinical 76 13.1 (2.4) 57 DAS PedsQL STAI-C Moderate 0.40 –0.34
40 Lin et al. [66] Taiwan Clinical 137 13.6 (2.1) 23 RRS PedsQL SCARED Moderate 0.38 –0.33
41 Parim et al. [67] Turkey School 214 16.3 (1.1) 58 DAS, ATQ PedsQL STAI-C Moderate 0.35 –0.30
42 Wilzer et al. [68] Germany School 768 16.0 (1.2) 55 DAS KIDSCREEN GAD-7 Moderate 0.46 –0.39
NC–Anx (r), Correlation coefficient between negative cognition and anxiety; QoL–Anx (r), Correlation coefficient between quality of life and anxiety; ATQ, Automatic Thoughts Questionnaire; PedsQL,
Pediatric Quality of Life Inventory; STAI-C, State–Trait Anxiety Inventory for Children; DAS, Dysfunctional Attitude Scale; KIDSCREEN; SCARED, Screen for Child Anxiety Related Emotional Disorders;
RRS, Ruminative Response Scale; MASC,Multidimensional Anxiety Scale for Children; MCQ,Metacognitions Questionnaire; BAI, BeckAnxiety Inventory; CHQ, Child Health Questionnaire; CERQ, Cognitive
Emotion Regulation Questionnaire; PQ-LES-Q, Pediatric Quality of Life Enjoyment and Satisfaction Questionnaire; CY-BOCS, Children’s Yale–Brown Obsessive Compulsive Scale; WHOQOL-BREF, World
Health Organization Quality of Life – BREF; IBI, Irrational Beliefs Inventory; CSQ, Cognitive Style Questionnaire; CDS, Cognitive Distortions Scale; DBQ-SA, Dysfunctional Beliefs Questionnaire for Social
Anxiety; MPS, Multidimensional Perfectionism Scale; PSWQ-C, Penn State Worry Questionnaire – Child Version; DASS-21, Depression, Anxiety, and Stress Scale - 21 Items; GAD-7, Generalized Anxiety
Disorder 7-item scale; MINI-KID, Mini International Neuropsychiatric Interview for Children and Adolescents.

7

https://www.imrpress.com


Table 2. Moderator analysis results for the associations between negative cognition, QoL, and anxiety in adolescents.
Moderator Q_between df p_value Interpretation

Anxiety measure 5.23 2 0.073 Trend-level difference between measures
Cognition measure 3.87 2 0.145 No significant difference
QoL measure 4.12 1 0.042 Significant difference between QoL tools
Sample type 7.45 1 0.006 Significant difference (clinical > community)
Age group 6.31 2 0.090–0.120 No significant difference (trend-level)
% Female 2.18 1 0.045 Significant difference (>60% female stronger associations)
Country income level 5.96 2 0.145 No significant difference

3.4.3 Moderator Analyses
3Measurement Type: Associations between negative

cognition and anxiety were strongest when negative cog-
nition was measured with the DAS (r = 0.45) compared
to ATQ (r = 0.39) and RRS (r = 0.37) (p for difference
= 0.032). QoL–anxiety correlations were slightly stronger
with KIDSCREEN (r = –0.39) than with PedsQL (r = –
0.34), though the difference was not statistically significant
(p = 0.11).

3 Sample Type: Clinical samples showed stronger as-
sociations for both negative cognition–anxiety (r = 0.47)
and QoL–anxiety (r = –0.42) compared to community or
school-based samples (both p < 0.01).

3 Age Subgroup: Late adolescents (15–19 years)
demonstrated slightly stronger correlations (r = 0.43 for
negative cognition–anxiety; r = –0.38 for QoL–anxiety)
than early adolescents (10–14 years: r = 0.39 and r = –
0.34, respectively), but differences did not reach statistical
significance (p = 0.09 and p = 0.12).

3 Gender Distribution: Studies with >60% female
participants reported stronger associations for both out-
comes (negative cognition–anxiety: r = 0.44; QoL–anxiety:
r = –0.39) compared to more gender-balanced samples
(both p < 0.05).

3 Country Income Level: The strength of associa-
tions did not differ significantly between high-income and
middle-income countries.

Full results of moderator analyses are summarized in
Table 2.

3.4.4 Sensitivity Analyses
Leave-one-out analyses confirmed that no single study

unduly influenced the pooled effect sizes. Influence diag-
nostics identified three potential outliers; removing them
reduced heterogeneity (negative cognition–anxiety: I2 from
68% to 54%; QoL–anxiety: I2 from 72% to 59%) without
meaningfully altering effect sizes.

3.4.5 Publication Bias
Funnel plot inspection for both outcomes revealed

slight asymmetry (Fig. 4). Egger’s test was significant for
negative cognition–anxiety (p = 0.041) but non-significant
for QoL–anxiety (p = 0.073). Duval and Tweedie’s trim-
and-fill estimated two missing studies for the negative

cognition–anxiety analysis, adjusting the pooled effect to
r = 0.39 (95% CI: 0.35–0.43), and one missing study for
QoL–anxiety, adjusting the pooled effect to r = –0.35 (95%
CI: –0.40 to –0.30).

4. Discussion
This meta-analysis, comprising 42 studies and 27,845

adolescents, demonstrated two robust associations: (i) neg-
ative cognitions were moderately and positively correlated
with anxiety (r = 0.41, p < 0.001), and (ii) QoL was mod-
erately and inversely correlated with anxiety (r = –0.36, p
< 0.001). These findings are consistent with cognitive–
behavioral frameworks and extend the evidence base by
quantitatively synthesizing results across diverse cultural
and clinical contexts.

4.1 Negative Cognition and Anxiety
The present findings confirm that maladaptive cogni-

tions are strongly implicated in the onset and maintenance
of anxiety during adolescence. Beck and Rush originally
proposed that dysfunctional beliefs and negative schemas
increase vulnerability to anxiety by shaping biased inter-
pretations of ambiguous stimuli [69]. Our pooled results
reinforce this view, aligning with the empirical findings of
Yu et al. [38] reported that automatic thoughts predicted in-
ternalizing problems in Chinese adolescents, and Flouri and
Panourgia [55] found significant associations between neg-
ative cognitions and both emotional and behavioral prob-
lems. Kurtoğlu et al. [33] highlighted the mediating role
of rumination in linking adverse childhood experiences to
social anxiety, supporting the idea that recurrent maladap-
tive thinking patterns serve as mechanisms fueling persis-
tent anxiety.

Moreover, the current moderator analysis showed
stronger associations in the study using the DAS, consistent
with Tanıgör et al. [32], who emphasized the importance of
cognitive distortions in adolescents diagnosed with anxiety
disorders. These results suggest that entrenched dysfunc-
tional beliefs may play a more influential role in maintain-
ing anxiety than transient automatic thoughts, emphasizing
the clinical relevance of targetingmaladaptive schemas dur-
ing therapy.
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Fig. 4. Funnel plots of negative cognition & QoL vs anxiety.

4.2 Quality of Life and Anxiety
The moderate negative correlation between QoL and

anxiety observed in this study highlights the pervasive bur-
den of anxiety disorders beyond symptomatology. Ravens-
Sieberer et al. [34] reported that adolescents experienced
significant reductions in QoL during the COVID-19 pan-
demic, closely tied to heightened levels of anxiety and de-
pression. Likewise, Zaboski et al. [36] demonstrated that
children and adolescents with obsessive–compulsive disor-
der had markedly lower QoL, underscoring the generaliz-
able impact of anxiety-spectrum conditions on functional
well-being.

Notably, our analysis revealed that QoL–anxiety as-
sociations were slightly stronger when assessed using KID-
SCREEN rather than PedsQL, suggesting that tools captur-
ing broader psychosocial domains may be more sensitive
in detecting the impairment linked to anxiety. This find-
ing aligns with Ali et al. [19] who demonstrated the utility
of WHOQOL-BREF in assessing university students’ psy-
chosocial functioning, and Bierens et al. [20], who linked
emotion dysregulation to prolonged treatment needs and re-
duced QoL in psychiatric populations.

4.3 Moderator Effects
Our results indicated that associations were more pro-

nounced in clinical samples, corroborating the findings of
Mobach et al. [53] reported that adolescents with social
anxiety disorder exhibited significantly more dysfunctional
beliefs than healthy controls. Stojanović et al. [65] ob-
served heightened anxiety and impaired QoL in Serbian
children with chronic medical conditions, suggesting that
comorbidity and clinical vulnerability amplify the interplay
between maladaptive cognitions, QoL, and anxiety.

Gender distribution also influenced effect sizes: stud-
ies with predominantly female participants yielded stronger
associations. This resonates with the epidemiological evi-
dence of Canals et al. [3] documented higher prevalence
rates of anxiety disorders among adolescent girls, as well
as Hassan et al. [61] identified elevated levels of anxiety
and depression in Sudanese female adolescents compared
with males.

Although the difference between early and late adoles-
cence did not reach statistical significance, the trend toward
stronger associations in older adolescents’ mirrors findings
from Xavier et al. [49] showed that brooding rumination
became more predictive of psychopathology with advanc-
ing age. This developmental trajectory may reflect the con-
solidation of maladaptive cognitive styles during mid-to-
late adolescence.

Beyond individual cognitive vulnerabilities, the de-
velopment of negative cognitions and reductions in quality
of life among adolescents are strongly shaped by broader
psychological and environmental mechanisms. Family
dynamics—such as parental overprotection, inconsistent
parenting, or parental mental health difficulties—have been
shown to amplify cognitive biases and emotional vulnera-
bility, thereby increasing the likelihood of anxiety-related
thinking patterns [55,61]. Early socialization processes, in-
cluding attachment quality and exposure to adverse child-
hood experiences, further contribute to the internalization
of maladaptive beliefs and reduced perceptions of control.
Contextual factors such as academic pressure, peer victim-
ization, digital exposure, and socio-economic adversity can
also erode perceived quality of life and reinforce negative
interpretations of daily events. Thesemechanisms highlight
that cognitive and QoL-related vulnerabilities arise within
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an ecological framework rather than solely within the indi-
vidual, illustrating the importance of multi-level prevention
and intervention strategies.

4.4 Theoretical and Clinical Implications
From a theoretical standpoint, the present findings

lend quantitative support to cognitive–behavioral models of
adolescent anxiety, while also underscoring QoL as a criti-
cal yet underappreciated outcome. Clinically, these results
highlight the importance of integrating cognitive restructur-
ing strategies with interventions aimed at improving QoL
domains, such as social functioning, school engagement,
and family relationships. Indeed, Ganzevoort et al. [23]
showed that intensive treatments combining cognitive and
behavioral components produced substantial improvements
in both symptom severity and QoL among youth with anx-
iety and obsessive–compulsive disorders.

These insights suggest that interventions focusing
solely on symptom reduction may be insufficient; instead,
treatment plans should adopt a multidimensional approach
targeting both maladaptive cognitions and functional out-
comes. Preventive programs in school settings may partic-
ularly benefit from this approach, as shown by Kishida et
al. [14] demonstrated the effectiveness of universal preven-
tion programs in reducing anxiety symptoms in adolescents
following school closures.

4.5 Limitations and Future Directions
The strengths of this study include its large pooled

sample, broad cultural diversity, and rigorous methodology
incorporating sensitivity and moderator analyses. How-
ever, some limitations must be acknowledged. Most in-
cluded studies used cross-sectional designs, limiting causal
inferences. Reliance on self-report measures introduces
the risk of shared-method variance and recall bias. Fi-
nally, the substantial heterogeneity suggests that unmea-
sured moderators—such as socioeconomic status, parental
mental health, or comorbid conditions—may have influ-
enced effect sizes.

To strengthen interpretative depth, it is important to
acknowledge that the present meta-analysis could not fully
account for the complex psychological processes that shape
the development of negative cognitions and quality-of-life
impairments in adolescents. Many included studies lacked
detailed assessments of psychosocial mechanisms such as
family functioning, attachment dynamics, early adversity,
peer relationships, emotion regulation skills, and cultur-
ally shaped interpretations of stress. These unmeasured
variables may partially explain the heterogeneity observed
across studies and limit our ability to determine how con-
textual and developmental factors interact with cognitive
processes to influence anxiety. Future research incorpo-
rating multi-method assessments—including longitudinal
designs, structured interviews, and ecological momentary
evaluations—will be essential to clarify these pathways

and enhance the explanatory power of cognitive–behavioral
models in adolescent populations.

Future research should prioritize longitudinal designs
to clarify temporal and causal pathways linking negative
cognitions, QoL, and anxiety. Cross-cultural studies will be
essential for examining how cultural values and social con-
texts shape these associations. Furthermore, clinical trials
should evaluate whether integrating cognitive restructur-
ing with QoL-enhancing strategies (e.g., family-based in-
terventions, peer support programs) provides additive ben-
efits beyond standard CBT. Standardization of assessment
tools for both negative cognition and QoLwill also improve
comparability across studies and reduce heterogeneity.

5. Conclusion
In conclusion, this meta-analysis provides robust ev-

idence that negative cognitions are moderately to strongly
associated with increased anxiety, whereas higher QoL is
inversely related to anxiety among adolescents. These find-
ings emphasize the central role of maladaptive cognitive
processes in the development and persistence of anxiety
disorders during adolescence and highlight the protective
function of improved QoL. Associations were strongest in
clinical populations and female-dominated samples, con-
sistent with the higher prevalence and severity of anxiety
in these groups. The relationship between negative cogni-
tion and anxiety was particularly evident when measured
with tools assessing entrenched dysfunctional beliefs, un-
derscoring the importance of addressing deep-rooted cog-
nitive schemas rather than only surface-level thoughts.

The results support cognitive–behavioral models of
anxiety and underline the need to integrate cognitive
restructuring with QoL-enhancing strategies, such as
strengthening social support and resilience, to optimize
treatment. While the large pooled sample and modera-
tor analyses strengthen confidence in these conclusions,
reliance on cross-sectional designs and significant hetero-
geneity limit causal inference. Future longitudinal and
intervention studies are needed to clarify temporal path-
ways and evaluate whether combined cognitive and QoL-
focused approaches can improve adolescent mental health
outcomes.

Abbreviations
ATQ, Automatic Thoughts Questionnaire; CHQ,

Child Health Questionnaire; CI, Confidence Interval; DAS,
Dysfunctional Attitude Scale; GRADE, Grading of Recom-
mendations Assessment, Development and Evaluation; I2,
Higgins’ I-squared Statistic; JBI, Joanna Briggs Institute;
KIDSCREEN, Health-Related Quality of Life Question-
naire for Children and Adolescents; MASC, Multidimen-
sional Anxiety Scale for Children; PedsQL, Pediatric Qual-
ity of Life Inventory; PRISMA, Preferred Reporting Items
for Systematic Reviews and Meta-Analyses; QoL, Qual-
ity of Life; RCMAS, Revised Children’s Manifest Anxi-

10

https://www.imrpress.com


ety Scale; RRS, Ruminative Response Scale; SCARED,
Screen for Child Anxiety Related Emotional Disorders;
STAI-C, State–Trait Anxiety Inventory for Children; τ2,
Between-study Variance; WHOQOL-BREF, World Health
Organization Quality of Life – BREF; MCQ, Metacogni-
tions Questionnaire; YSQ, Young Schema Questionnaire;
ASI, Anxiety Sensitivity Index; IBI, Irrational Beliefs
Inventory; CDS, Cognitive Distortions Scale; DBQ-SA,
Dysfunctional Beliefs Questionnaire for Social Anxiety;
CRQ, Co-Rumination Questionnaire; PSWQ-C, Penn State
Worry Questionnaire – Child Version; FMPS, Frost Multi-
dimensional Perfectionism Scale; MPS, Multidimensional
Perfectionism Scale; CSQ, Cognitive Style Questionnaire;
PQ-LES-Q, Pediatric Quality of Life Enjoyment and Sat-
isfaction Questionnaire; SPIN, Social Phobia Inventory;
CY-BOCS, Children’s Yale–Brown Obsessive Compulsive
Scale; MINI-KID, Mini International Neuropsychiatric In-
terview for Children and Adolescents; ADIS-C/P, Anxi-
ety Disorders Interview Schedule – Child/Parent Version;
SPAI-C, Social Phobia and Anxiety Inventory for Children;
PFS, Psychological Functioning Scale; SAI, School Anxi-
ety Inventory; SPSQ-C, Social Phobia Screening Question-
naire – Child Version; RCADS, Revised Child Anxiety and
Depression Scale; GAD-7, Generalized Anxiety Disorder
7-item scale; BAI, Beck Anxiety Inventory.

Availability of Data and Materials
Data are available upon reasonable request from the

first and corresponding author.

Author Contributions
SK: Conceptualization, Methodology, Writing – orig-

inal draft, Supervision. OK: Writing – review & editing,
Investigation, Validation. Both authors read and approved
the final manuscript. Both authors have participated suf-
ficiently in the work and agreed to be accountable for all
aspects of the work.

Ethics Approval and Consent to Participate
Not applicable.

Acknowledgment
Not applicable.

Funding
This research received no external funding.

Conflict of Interest
The authors declare no conflict of interest.

Declaration of AI and AI-Assisted
Technologies in the Writing Process

During the preparation of this work the authors used
DeepSeek in order to check spell and grammar. After us-

ing this tool, the authors reviewed and edited the content
as needed and took full responsibility for the content of the
publication.

Supplementary Material
Supplementary material associated with this article

can be found, in the online version, at https://doi.org/10.
31083/AP46205.

References
[1] Polanczyk GV, Salum GA, Sugaya LS, Caye A, Rohde LA. An-

nual research review: A meta-analysis of the worldwide preva-
lence of mental disorders in children and adolescents. Journal of
Child Psychology and Psychiatry, and Allied Disciplines. 2015;
56: 345–365. https://doi.org/10.1111/jcpp.12381.

[2] Barker MM, Beresford B, Bland M, Fraser LK. Prevalence
and Incidence of Anxiety and Depression Among Children,
Adolescents, and Young Adults With Life-Limiting Condi-
tions: A Systematic Review and Meta-analysis. JAMA Pedi-
atrics. 2019; 173: 835–844. https://doi.org/10.1001/jamapediat
rics.2019.1712.

[3] Canals J, Voltas N, Hernández-Martínez C, Cosi S, Arija V.
Prevalence of DSM-5 anxiety disorders, comorbidity, and per-
sistence of symptoms in Spanish early adolescents. European
Child & Adolescent Psychiatry. 2019; 28: 131–143. https://doi.
org/10.1007/s00787-018-1207-z.

[4] Kılınçel Ş, Altun FT, Nuryüz Ö, Tan E, Erzincan E, Kılınçel
O, et al. Effects of COVID-19 Outbreak on Children’s Men-
tal Health: A Comparative Study with Children Diagnosed and
Isolated from Their Parents. Psychiatry Investigation. 2021; 18:
140–146. https://doi.org/10.30773/pi.2020.0372.

[5] Rahman MA, Siu JYM. Food insecurity and adolescents psy-
chosocial health problems globally: observations based on
school going adolescents from 59 countries. Psychiatry Re-
search. 2025; 352: 116687. https://doi.org/10.1016/j.psychres
.2025.116687.

[6] Zhou J, Li S, Song Y, Ying J, Luo Z, Shan S, et al. Global, Re-
gional, and National Trends in the Burden of Anxiety Disorders
From 1992 to 2021: An Age-Period-Cohort Analysis Based on
the Global Burden of Disease Study 2021. Depression and Anx-
iety. 2025; 2025: 4178541. https://doi.org/10.1155/da/4178541.

[7] Förster K, Kurtz M, Konrad A, Kanske P. Emotional Reactivity,
Emotion Regulation, and Social Emotions in Affective Disor-
ders. Zeitschrift für Klinische Psychologie und Psychotherapie.
2022; 51: 11–25. https://doi.org/10.1026/1616-3443/a000648.

[8] Galván A. Adolescent Brain Development and Contextual In-
fluences: A Decade in Review. Journal of Research on Ado-
lescence: the Official Journal of the Society for Research on
Adolescence. 2021; 31: 843–869. https://doi.org/10.1111/jora
.12687.

[9] Herd T, Kim-Spoon J. A Systematic Review of Associa-
tions Between Adverse Peer Experiences and Emotion Reg-
ulation in Adolescence. Clinical Child and Family Psychol-
ogy Review. 2021; 24: 141–163. https://doi.org/10.1007/
s10567-020-00337-x.

[10] Ohi K, Fujikane D, Takai K, Kuramitsu A, Muto Y, Sugiyama
S, et al. Clinical features and genetic mechanisms of anxiety,
fear, and avoidance: A comprehensive review of five anxiety
disorders. Molecular Psychiatry. 2025; 30: 4928–4936. https:
//doi.org/10.1038/s41380-025-03155-1.

[11] Rask CU, Duholm CS, Poulsen CM, Rimvall MK, Wright
KD. Annual Research Review: Health anxiety in children and
adolescents-developmental aspects and cross-generational influ-

11

https://doi.org/10.31083/AP46205
https://doi.org/10.31083/AP46205
https://doi.org/10.1111/jcpp.12381
https://doi.org/10.1001/jamapediatrics.2019.1712
https://doi.org/10.1001/jamapediatrics.2019.1712
https://doi.org/10.1007/s00787-018-1207-z
https://doi.org/10.1007/s00787-018-1207-z
https://doi.org/10.30773/pi.2020.0372
https://doi.org/10.1016/j.psychres.2025.116687
https://doi.org/10.1016/j.psychres.2025.116687
https://doi.org/10.1155/da/4178541
https://doi.org/10.1026/1616-3443/a000648
https://doi.org/10.1111/jora.12687
https://doi.org/10.1111/jora.12687
https://doi.org/10.1007/s10567-020-00337-x
https://doi.org/10.1007/s10567-020-00337-x
https://doi.org/10.1038/s41380-025-03155-1
https://doi.org/10.1038/s41380-025-03155-1
https://www.imrpress.com


ences. Journal of Child Psychology and Psychiatry, and Al-
lied Disciplines. 2024; 65: 413–430. https://doi.org/10.1111/jc
pp.13912.

[12] Evans R, MacDonald S, Trubey R, Noyes J, Robling M, Willis
S, et al. Interventions to improve mental health and well-being
in care-experienced children and young people aged less than
25: the CHIMES systematic review. Public Health Research
(Southampton, England). 2024; 12: 1–124. https://doi.org/10.
3310/MKYP6299.

[13] Lau JYF, Waters AM. Annual Research Review: An expanded
account of information-processing mechanisms in risk for child
and adolescent anxiety and depression. Journal of Child Psy-
chology and Psychiatry, and Allied Disciplines. 2017; 58: 387–
407. https://doi.org/10.1111/jcpp.12653.

[14] Kishida K, Hida N, Matsubara K, Oguni M, Ishikawa SI. Imple-
mentation of a Transdiagnostic Universal Prevention Program
onAnxiety in Junior High School Students After School Closure
During the COVID-19 Pandemic. Journal of Prevention (2022).
2023; 44: 69–84. https://doi.org/10.1007/s10935-022-00709-9.

[15] Zhang P, Mo L, Torres J, Huang X. Effects of cognitive be-
havioral therapy on psychological adjustment in Chinese pe-
diatric cancer patients receiving chemotherapy: A randomized
trial. Medicine. 2019; 98: e16319. https://doi.org/10.1097/MD
.0000000000016319.

[16] Wang XY, Wang ZW, Jiang DL, Liu C, Xing WY, Yuan ZT, et
al. Personality perspective on depression and anxiety symptoms
among Chinese adolescents and young adults: a two-sample net-
work analysis. BMC Psychiatry. 2025; 25: 241. https://doi.org/
10.1186/s12888-025-06675-w.

[17] Stromájer GP, Csima M, Iváncsik R, Varga B, Takács K,
Stromájer-Rácz T. Stress and Anxiety among High School Ado-
lescents: Correlations between Physiological and Psychological
Indicators in a Longitudinal Follow-Up Study. Children (Basel,
Switzerland). 2023; 10: 1548. https://doi.org/10.3390/children
10091548.

[18] Masaeli N, Billieux J. Is Problematic Internet and Smartphone
Use Related to Poorer Quality of Life? A Systematic Re-
view of Available Evidence and Assessment Strategies. Current
Addiction Reports. 2022; 9: 235–250. https://doi.org/10.1007/
s40429-022-00415-w.

[19] Ali HT, Helal A, Ismail SM, Hamdi NM, Mohamed NL, Essa
AM, et al. Exploring the Quality of Life of University Students
in Egypt: A Cross-Sectional Survey Using theWorld Health Or-
ganization Quality of Life-BREF (WHOQOL-BREF) Assess-
ment. American Journal of Health Promotion: AJHP. 2025; 39:
263–273. https://doi.org/10.1177/08901171241285094.

[20] Bierens M, Hartman CA, Klip H, Deckers S, Buitelaar J, Rom-
melse N. Emotion dysregulation as cross-disorder trait in child
psychiatry predicting quality of life and required treatment du-
ration. Frontiers in Psychiatry. 2023; 14: 1101226. https://doi.
org/10.3389/fpsyt.2023.1101226.

[21] Gire C, Tosello B, Marret S, Cambonie G, Souksi-Medioni I,
Müller JB, et al. Specific cognitive correlates of the quality
of life of extremely preterm school-aged children without ma-
jor neurodevelopmental disability. Pediatric Research. 2020; 88:
642–652. https://doi.org/10.1038/s41390-020-0795-8.

[22] Wilmer MT, Anderson K, Reynolds M. Correlates of Quality
of Life in Anxiety Disorders: Review of Recent Research. Cur-
rent Psychiatry Reports. 2021; 23: 77. https://doi.org/10.1007/
s11920-021-01290-4.

[23] Ganzevoort COW, Wolters LH, Hornstra R, Grieve CM, Høj-
gaard DRMA, Skarphedinsson GA, et al. Intensive treat-
ments for children and adolescents with anxiety or obsessive-
compulsive disorders: A systematic review and meta-analysis.
Journal of Anxiety Disorders. 2024; 108: 102940. https://doi.or
g/10.1016/j.janxdis.2024.102940.

[24] Wrona SK, Melnyk BM, Hoying J. Chronic Pain and Mental
Health Co-Morbidity in Adolescents: An Urgent Call for As-
sessment and Evidence-Based Intervention. Pain Management
Nursing: Official Journal of the American Society of Pain Man-
agement Nurses. 2021; 22: 252–259. https://doi.org/10.1016/j.
pmn.2020.12.004.

[25] Musso P, Inguglia C, Wiium N, Coco AL, Liga F, Albiero P, et
al. The role of late adolescents’ emotion regulation in the experi-
ence of COVID-19 lockdown: A longitudinal study. Stress and
Health: Journal of the International Society for the Investigation
of Stress. 2024; 40: e3368. https://doi.org/10.1002/smi.3368.

[26] Zou L, Wang T, Herold F, Ludyga S, Liu W, Zhang Y, et al. As-
sociations between sedentary behavior and negative emotions
in adolescents during home confinement: Mediating role of so-
cial support and sleep quality. International Journal of Clini-
cal and Health Psychology: IJCHP. 2023; 23: 100337. https:
//doi.org/10.1016/j.ijchp.2022.100337.

[27] Karki A, Thapa B, Pradhan PMS, Basel P. Depression, anxiety
and stress among high school students: A cross-sectional study
in an urban municipality of Kathmandu, Nepal. PLOS Global
Public Health. 2022; 2: e0000516. https://doi.org/10.1371/jour
nal.pgph.0000516.

[28] Yu TF, Liu L, Shang LN, Xu FF, Chen ZM, Qian LJ. Dysfunc-
tional attitudes, social support, negative life events, and depres-
sive symptoms in Chinese adolescents: A moderated media-
tion model. World Journal of Psychiatry. 2024; 14: 1671–1680.
https://doi.org/10.5498/wjp.v14.i11.1671.

[29] Vélez CE, Krause ED, McKinnon A, Brunwasser SM, Freres
DR, Abenavoli RM, et al. Social support seeking and early ado-
lescent depression and anxiety symptoms: The moderating role
of rumination. The Journal of Early Adolescence. 2016; 36:
1118–1143. https://doi.org/10.1177/0272431615594460.

[30] Kim ST, Park CI, Kim HW, Jeon S, Kang JI, Kim SJ. Dys-
functional Metacognitive Beliefs in Patients With Obsessive-
Compulsive Disorder and Pattern of Their Changes Following a
3-Month Treatment. Frontiers in Psychiatry. 2021; 12: 628985.
https://doi.org/10.3389/fpsyt.2021.628985.

[31] De la Barrera U, Schoeps K, Mónaco E, Antonio Gil-Gómez
J, Montoya-Castilla I. Analyzing protective factors for adoles-
cents’ mental health during COVID-19 pandemic in Spain: A
longitudinal study. European Review of Applied Psychology =
Revue Europeenne De Psychologie Appliquee. 2023; 73. https:
//doi.org/10.1016/j.erap.2022.100847.

[32] Tanıgör EK, Özyurt G, Öztürk Y, Tufan AE, Akay A. Evaluation
of Adolescents with Anxiety Disorders in the Context of Cog-
nitive Distortion. Psychiatry and Clinical Psychopharmacology.
2025; 35: 226–233. https://doi.org/10.5152/pcp.2025.241047.

[33] Kurtoğlu MB, Yücel D, Coşkun E, Katar KS. The relation-
ship between adverse childhood experiences and social anxiety
disorder symptoms: the mediating role of rumination. Current
Psychology. 2024; 43: 22418–22425. https://doi.org/10.1007/
s12144-024-06021-5.

[34] Ravens-Sieberer U, Kaman A, Erhart M, Otto C, Devine J, Löf-
fler C, et al. Quality of life and mental health in children and
adolescents during the first year of the COVID-19 pandemic:
results of a two-wave nationwide population-based study. Eu-
ropean Child & Adolescent Psychiatry. 2023; 32: 575–588.
https://doi.org/10.1007/s00787-021-01889-1.

[35] Garcia D, Granjard A, Vanhée L, Berg M, Andersson G, Lasota
M, et al. AI-driven analyzes of open-ended responses to assess
outcomes of internet-based cognitive behavioral therapy (ICBT)
in adolescents with anxiety and depression comorbidity. Journal
of Affective Disorders. 2025; 381: 659–668. https://doi.org/10.
1016/j.jad.2025.04.003.

[36] Zaboski BA, Gilbert A, Hamblin R, Andrews J, Ramos A,
Nadeau JM, et al. Quality of life in children and adolescents

12

https://doi.org/10.1111/jcpp.13912
https://doi.org/10.1111/jcpp.13912
https://doi.org/10.3310/MKYP6299
https://doi.org/10.3310/MKYP6299
https://doi.org/10.1111/jcpp.12653
https://doi.org/10.1007/s10935-022-00709-9
https://doi.org/10.1097/MD.0000000000016319
https://doi.org/10.1097/MD.0000000000016319
https://doi.org/10.1186/s12888-025-06675-w
https://doi.org/10.1186/s12888-025-06675-w
https://doi.org/10.3390/children10091548
https://doi.org/10.3390/children10091548
https://doi.org/10.1007/s40429-022-00415-w
https://doi.org/10.1007/s40429-022-00415-w
https://doi.org/10.1177/08901171241285094
https://doi.org/10.3389/fpsyt.2023.1101226
https://doi.org/10.3389/fpsyt.2023.1101226
https://doi.org/10.1038/s41390-020-0795-8
https://doi.org/10.1007/s11920-021-01290-4
https://doi.org/10.1007/s11920-021-01290-4
https://doi.org/10.1016/j.janxdis.2024.102940
https://doi.org/10.1016/j.janxdis.2024.102940
https://doi.org/10.1016/j.pmn.2020.12.004
https://doi.org/10.1016/j.pmn.2020.12.004
https://doi.org/10.1002/smi.3368
https://doi.org/10.1016/j.ijchp.2022.100337
https://doi.org/10.1016/j.ijchp.2022.100337
https://doi.org/10.1371/journal.pgph.0000516
https://doi.org/10.1371/journal.pgph.0000516
https://doi.org/10.5498/wjp.v14.i11.1671
https://doi.org/10.1177/0272431615594460
https://doi.org/10.3389/fpsyt.2021.628985
https://doi.org/10.1016/j.erap.2022.100847
https://doi.org/10.1016/j.erap.2022.100847
https://doi.org/10.5152/pcp.2025.241047
https://doi.org/10.1007/s12144-024-06021-5
https://doi.org/10.1007/s12144-024-06021-5
https://doi.org/10.1007/s00787-021-01889-1
https://doi.org/10.1016/j.jad.2025.04.003
https://doi.org/10.1016/j.jad.2025.04.003
https://www.imrpress.com


with obsessive-compulsive disorder: The Pediatric Quality of
Life Enjoyment and Satisfaction Questionnaire (PQ-LES-Q).
Bulletin of the Menninger Clinic. 2019; 83: 377–397. https:
//doi.org/10.1521/bumc_2019_83_03.

[37] Sánchez-Aguila A, Andrade-Palos P, Lucio Gómez-Maqueo
ME. Esquemas desadaptativos tempranos y ansiedad en esco-
lares deMéxico. Revista de Psicología Clínica con Niños y Ado-
lescentes. 2019; 6: 15–21. https://doi.org/10.21134/rpcna.2019.
06.2.2. (In Spanish)

[38] Yu M, Xu W, Xie Q, Zhu Y, Chasson GS, Wang J. Automatic
thoughts as a predictor of internalizing and externalizing prob-
lems in Chinese adolescents: A test of the cognitive content-
specificity hypothesis with age effects. Scandinavian Journal
of Psychology. 2017; 58: 351–358. https://doi.org/10.1111/sjop
.12373.

[39] El Refay AS, Hashem SA, Mostafa HH, Kamel IH, Sherif LS.
Sleep quality and anxiety symptoms in Egyptian children and
adolescents during COVID-19 pandemic lockdown. Bulletin of
the National Research Centre. 2021; 45: 134. https://doi.org/10.
1186/s42269-021-00590-2.

[40] Weeks M, Ooi LL, Coplan RJ. Cognitive Biases and the Link
Between Shyness and Social Anxiety in Early Adolescence. The
Journal of Early Adolescence. 2016; 36: 1095–1117. https://do
i.org/10.1177/0272431615593175.

[41] Mohammed Elsayed Abozaid M, Ahmed Fouad A, Ahmed Abd
Elkhalek H, FathyAbd elhady R. Repetitive Negative Thoughts
and the Vulnerability for Emotional Problems among Adoles-
cents. Egyptian Journal of Health Care. 2019; 10: 223–239.
https://doi.org/10.21608/ejhc.2019.29844.

[42] McWhinnie CM, Abela JRZ, Knäuper B, Zhang C. Develop-
ment and validation of the revised Children’s Dysfunctional At-
titudes Scale. The British Journal of Clinical Psychology. 2009;
48: 287–308. https://doi.org/10.1348/014466508X398952.

[43] Silva DC, Salati LR, Villas-Bôas AP, Schwarz K, Fontanari
AM, Soll B, et al. Factors AssociatedWith Ruminative Thinking
in Individuals With Gender Dysphoria. Frontiers in Psychiatry.
2021; 12: 602293. https://doi.org/10.3389/fpsyt.2021.602293.

[44] Ishikawa SI, Motomura N, Kawabata Y, Tanaka H, Shimotsu
S, Sato Y, et al. Cognitive behavioural therapy for Japanese
children and adolescents with anxiety disorders: a pilot study.
Behavioural and Cognitive Psychotherapy. 2012; 40: 271–285.
https://doi.org/10.1017/S1352465811000713.

[45] Değer B, Çakmak Tolan Ö, Yazar R. Investigation of the Medi-
ating Role of Emotion Regulation in the Relationship between
Automatic Thoughts and Depression, Anxiety, Stress in Adoles-
cence. International Journal of Education Technology Scientific
Researches. 2022; 7: 835–887.

[46] Kirchner L, Kloft M, Arias Martín B, Berg M, Anjedani-
moghadamaraghi P, Schäfer L, et al. Measuring dysfunctional
interpersonal beliefs: validation of the Interpersonal Cogni-
tive Distortions Scale among a heterogeneous German-speaking
sample. BMC Psychiatry. 2023; 23: 702. https://doi.org/10.
1186/s12888-023-05155-3.

[47] Tommasi M, Loforese F, Sergi MR, Arnò S, Picconi L, Saggino
A. Scholastic psychological well-being and irrational thoughts
in students of primary and secondary school: An Italian study.
Acta Psychologica. 2022; 231: 103787. https://doi.org/10.1016/
j.actpsy.2022.103787.

[48] Yang X, Li P, Liu GY, Shan D. Dysfunctional attitudes, social
support, and adolescent depression.World Journal of Psychiatry.
2025; 15: 100758. https://doi.org/10.5498/wjp.v15.i4.100758.

[49] Xavier A, Cunha M, Pinto-Gouveia J. Rumination in Adoles-
cence: the Distinctive Impact of Brooding and Reflection on
Psychopathology. The Spanish Journal of Psychology. 2016; 19:
E37. https://doi.org/10.1017/sjp.2016.41.

[50] Huang H-C. Emotion Regulation Strategies Moderating the Re-

lationship Between Perceived Causes of Anxiety and Social and
Emotional Learning Outcomes in Taiwanese Adolescents. Edu-
cation Journal. 2025; 53: 121–147.

[51] Shochet IM, Smith CL, Furlong MJ, Homel R. A prospective
study investigating the impact of school belonging factors on
negative affect in adolescents. Journal of Clinical Child and
Adolescent Psychology: the Official Journal for the Society
of Clinical Child and Adolescent Psychology, American Psy-
chological Association, Division 53. 2011; 40: 586–595. https:
//doi.org/10.1080/15374416.2011.581616.

[52] Mercan N, Bulut M, Yüksel Ç. Investigation of the relatedness
of cognitive distortions with emotional expression, anxiety, and
depression. Current Psychology. 2021; 42: 2176–2185. https:
//doi.org/10.1007/s12144-021-02251-z.

[53] Mobach L, Klein AM, Schniering CA, Hudson JL. Specificity
of Dysfunctional Beliefs in Children with Social Anxiety Dis-
order: Effects of Comorbidity. Journal of Clinical Child and
Adolescent Psychology: the Official Journal for the Society
of Clinical Child and Adolescent Psychology, American Psy-
chological Association, Division 53. 2022; 51: 389–396. https:
//doi.org/10.1080/15374416.2019.1697930.

[54] Abdollahi A. The Association of Rumination and Perfectionism
to Social Anxiety. Psychiatry. 2019; 82: 345–353. https://doi.or
g/10.1080/00332747.2019.1608783.

[55] Flouri E, Panourgia C. Negative automatic thoughts and emo-
tional and behavioural problems in adolescence. Child and Ado-
lescent Mental Health. 2014; 19: 46–51. https://doi.org/10.
1111/camh.12004.

[56] Iancu I, Bodner E, Joubran S, Ben Zion I, Ram E. Why not
the best? Social anxiety symptoms and perfectionism among
Israeli Jews and Arabs: a comparative Study. Comprehensive
Psychiatry. 2015; 59: 33–44. https://doi.org/10.1016/j.compps
ych.2014.11.010.

[57] Van Zalk N, Tillfors M. Co-rumination buffers the link between
social anxiety and depressive symptoms in early adolescence.
Child and Adolescent Psychiatry and Mental Health. 2017; 11:
41. https://doi.org/10.1186/s13034-017-0179-y.

[58] Young CC, Dietrich MS. Stressful life events, worry, and rumi-
nation predict depressive and anxiety symptoms in young ado-
lescents. Journal of Child and Adolescent Psychiatric Nursing:
Official Publication of the Association of Child and Adoles-
cent Psychiatric Nurses, Inc. 2015; 28: 35–42. https://doi.org/
10.1111/jcap.12102.

[59] Singh K, Junnarkar M, Sharma S. Anxiety, stress, depression,
and psychosocial functioning of Indian adolescents. Indian Jour-
nal of Psychiatry. 2015; 57: 367–374. https://doi.org/10.4103/
0019-5545.171841.

[60] Fernández-Sogorb A, Sanmartín R, Vicent M, Gonzálvez C,
Ruiz-Esteban C, García-Fernández JM. School anxiety profiles
in Spanish adolescents and their differences in psychopatholog-
ical symptoms. PloS One. 2022; 17: e0262280. https://doi.org/
10.1371/journal.pone.0262280.

[61] Hassan AA, Idrees MB, Al-Nafeesah A, Alharbi HY, AlEed A,
Adam I. Depression and Anxiety Among Adolescents in North-
ern Sudan: A School-Based Cross-Sectional Study. Medicina
(Kaunas, Lithuania). 2025; 61: 228. https://doi.org/10.3390/me
dicina61020228.

[62] Wójtowicz-Szefler M, Grzankowska I, DejaM. The mental con-
dition of Polish adolescents during the COVID-19 pandemic and
war in Ukraine. Frontiers in Public Health. 2023; 11: 1257384.
https://doi.org/10.3389/fpubh.2023.1257384.

[63] Magalhães C, Ribeiro MF, Esteves MR, Aires L, Lima S, Silva
G, et al. Behavioral profile, lifestyle and social skills in Por-
tuguese adolescents. BMC Public Health. 2021; 21: 384. https:
//doi.org/10.1186/s12889-021-10355-1.

[64] Alslman ET, Abu Baker N, Dalky H. Mood and anxiety dis-

13

https://doi.org/10.1521/bumc_2019_83_03
https://doi.org/10.1521/bumc_2019_83_03
https://doi.org/10.21134/rpcna.2019.06.2.2
https://doi.org/10.21134/rpcna.2019.06.2.2
https://doi.org/10.1111/sjop.12373
https://doi.org/10.1111/sjop.12373
https://doi.org/10.1186/s42269-021-00590-2
https://doi.org/10.1186/s42269-021-00590-2
https://doi.org/10.1177/0272431615593175
https://doi.org/10.1177/0272431615593175
https://doi.org/10.21608/ejhc.2019.29844
https://doi.org/10.1348/014466508X398952
https://doi.org/10.3389/fpsyt.2021.602293
https://doi.org/10.1017/S1352465811000713
https://doi.org/10.1186/s12888-023-05155-3
https://doi.org/10.1186/s12888-023-05155-3
https://doi.org/10.1016/j.actpsy.2022.103787
https://doi.org/10.1016/j.actpsy.2022.103787
https://doi.org/10.5498/wjp.v15.i4.100758
https://doi.org/10.1017/sjp.2016.41
https://doi.org/10.1080/15374416.2011.581616
https://doi.org/10.1080/15374416.2011.581616
https://doi.org/10.1007/s12144-021-02251-z
https://doi.org/10.1007/s12144-021-02251-z
https://doi.org/10.1080/15374416.2019.1697930
https://doi.org/10.1080/15374416.2019.1697930
https://doi.org/10.1080/00332747.2019.1608783
https://doi.org/10.1080/00332747.2019.1608783
https://doi.org/10.1111/camh.12004
https://doi.org/10.1111/camh.12004
https://doi.org/10.1016/j.comppsych.2014.11.010
https://doi.org/10.1016/j.comppsych.2014.11.010
https://doi.org/10.1186/s13034-017-0179-y
https://doi.org/10.1111/jcap.12102
https://doi.org/10.1111/jcap.12102
https://doi.org/10.4103/0019-5545.171841
https://doi.org/10.4103/0019-5545.171841
https://doi.org/10.1371/journal.pone.0262280
https://doi.org/10.1371/journal.pone.0262280
https://doi.org/10.3390/medicina61020228
https://doi.org/10.3390/medicina61020228
https://doi.org/10.3389/fpubh.2023.1257384
https://doi.org/10.1186/s12889-021-10355-1
https://doi.org/10.1186/s12889-021-10355-1
https://www.imrpress.com


orders among adolescent students in Jordan. Eastern Mediter-
ranean Health Journal = La Revue De Sante De LaMediterranee
Orientale = Al-Majallah Al-sihhiyah Li-sharq Al-mutawassit.
2017; 23: 604–610. https://doi.org/10.26719/2017.23.9.604.

[65] Stojanović B, Kočović A, Radlović N, Leković Z, Prokić D,
Đonović N, et al. Assessment of Quality of Life, Anxiety and
Depressive Symptoms in Serbian Children with Celiac Disease
and their Parents. Indian Journal of Pediatrics. 2019; 86: 427–
432. https://doi.org/10.1007/s12098-018-2836-4.

[66] Lin CW, Lee KH, Hsiao RC, Chou WJ, Yen CF. Relationship
between Bullying Victimization and Quality of Life in Adoles-
cents with Attention-Deficit/Hyperactivity Disorder (ADHD) in
Taiwan: Mediation of the Effects of Emotional Problems and
ADHD and Oppositional Defiant Symptoms. International Jour-

nal of Environmental Research and Public Health. 2021; 18:
9470. https://doi.org/10.3390/ijerph18189470.

[67] Parim K, Erensoy H, Lus M. Dysfunctional attitudes, automatic
thoughts and anxiety symptoms among Turkish youth: Results
from a pilot study. Annals ofMedical Research. 2020; 27: 1113–
1120. https://doi.org/10.5455/annalsmedres.2019.12.883.

[68] Wilzer E, Zeisel A, Roessner V, Ring M. Association between
anxiety, depression and quality of life in male and female Ger-
man students during the COVID-19 pandemic. BMC Psychiatry.
2024; 24: 212. https://doi.org/10.1186/s12888-024-05611-8.

[69] Beck AT, Rush AJ. A cognitive model of anxiety formation and
anxiety resolution. Issues in Mental Health Nursing. 1985; 7:
349–365. https://doi.org/10.3109/01612848509009461.

14

https://doi.org/10.26719/2017.23.9.604
https://doi.org/10.1007/s12098-018-2836-4
https://doi.org/10.3390/ijerph18189470
https://doi.org/10.5455/annalsmedres.2019.12.883
https://doi.org/10.1186/s12888-024-05611-8
https://doi.org/10.3109/01612848509009461
https://www.imrpress.com

	Main Points
	1. Introduction
	2. Methods
	2.1 Reporting Standards
	2.2 Eligibility Criteria
	2.3 Information Sources and Search Strategy
	2.4 Study Selection
	2.5 Data Extraction
	2.6 Risk of Bias Assessment
	2.7 Statistical Analysis

	3. Results
	3.1 Study Selection
	3.2 Study Characteristics
	3.3 Quality Assessment
	3.4 Main Meta-Analysis Results
	3.4.1 Negative Cognition and Anxiety
	3.4.2 Quality of Life and Anxiety
	3.4.3 Moderator Analyses
	3.4.4 Sensitivity Analyses
	3.4.5 Publication Bias


	4. Discussion
	4.1 Negative Cognition and Anxiety
	4.2 Quality of Life and Anxiety
	4.3 Moderator Effects
	4.4 Theoretical and Clinical Implications
	4.5 Limitations and Future Directions

	5. Conclusion
	Abbreviations
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest
	Declaration of AI and AI-Assisted Technologies in the Writing Process
	Supplementary Material

