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Abstract )
Background: Adolescents diagnosed with NCDs face a dual burden of chronic physical pathology
and heightened risks for emotional and behavioral problems (EBPs). According to Social Cognitive
Theory, psychosocial competencies like life skills and perceived self-efficacy (PSE) are critical
determinants of adaptive coping and emotional regulation in this population. This study examined
the predictive utility of life skills and PSE on EBPs and evaluated the moderating influence of PSE
on the relationship between life skills and psychological outcomes. Moreover, this study evaluated
the construct validity of the Urdu version of the Life Skills Scale Short (LSS-S) within a clinical
population of Pakistani adolescents.

Method: A purposive sampling technique was used based on a cross-sectional research design.
Two hundred adolescents (n=111 female, 55.5%; n=89 male, 44.5%) aged 15-19 with diagnosed
NCDs were recruited from the departments of Fauji Foundation Hospital, Rawalpindi, Pakistan.
Psychometric assessments included the Life Skills Scale Short (LSS-S), the Strengths and
Difficulties Questionnaire (SDQ) Youth Self-Report, and the General Self-Efficacy Scale.
Results: This study analysis indicated that higher levels of life skills were significantly associated
with increased PSE and a reduction in EBPs (p < .01). Regression analysis confirmed that life skills
significantly predicted fewer emotional and behavioral difficulties, explaining 40% of the variance
(R?= .40, p <.001). Moderation analysis revealed a significant interaction effect (8 =.004, p <.03),
indicating that PSE serves as a critical buffer. Specifically, higher PSE strengthens the protective
effect of life skills, leading to a more pronounced decrease in EBPs compared to those with lower
self-efficacy.

Conclusions: These findings underscore the synergistic role of life skills and self-efficacy in
promoting psychological resilience among adolescents with chronic illnesses. The results advocate
for the integration of self-efficacy-based life skills interventions into standard clinical care to
mitigate psychological distress and enhance long-term health outcomes in pediatric NCD
management.
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Background
The global burden of NCDs is shifting toward
younger populations, particularly in the Eastern

Mediterranean Region, where a 17% increase in NCD
fatalities is projected over the next decade (Akkawi et al.,
2020). Beyond physical pathology, adolescents with NCDs
face profound psychological vulnerabilities, often
manifesting as complex emotional and behavioral problems
(EBPs) (Ramesh & Kosalram, 2023). While traditional
clinical approaches focus on symptom management, there
is an urgent need to shift toward "psychosocial competence”
frameworks that equip adolescents with the cognitive tools
necessary to mitigate the psychological fallout of chronic
illness.

Life skills defined by the World Health
Organization as adaptive interpersonal and intrapersonal
abilities serve as a primary defense against the stressors
inherent in long-term illness (WHO, 2014). These skills
facilitate emotional regulation and proactive problem-
solving, thereby reducing the risk of anxiety, depression,
and maladaptive behaviors (Mangrulkar et al., 2001).
However, the efficacy of life skills in reducing EBPs is not
uniform; it is likely contingent upon an individual’s internal
belief system.

Central to this cognitive architecture is perceived
self-efficacy (PSE). Grounded in Social Cognitive Theory
(SCT), PSE represents an individual's conviction in their
capacity to execute actions required to manage prospective
situations (Bandura, 1997). While life skills provide the
tools for adaptation, PSE provides the agency to use them.
Current literature suggests that PSE functions as a cognitive
buffer; adolescents with high self-efficacy interpret failure
as a surmountable challenge rather than a terminal deficit,
which reinforces persistence and emotional stability
(Cattelino et al., 2021; Tak et al., 2017). Conversely,

deficient life skills coupled with low PSE may exacerbate
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vulnerability to EBPs during the identity-forming years of
adolescence (Ageel et al., 2024; Bibi & Ageel, 2025; Noor
& Ageel, 2025).

Despite the established importance of these
constructs, a significant research gap exists in non-Western,
collectivist contexts. Most NCD-related mental health
research remains concentrated in high-income countries,
leaving a scarcity of data on Pakistani adolescents who
navigate unique socio-cultural and systemic healthcare
challenges (Akseer et al., 2020). Furthermore, the specific
mechanism through which PSE moderates the protective
effect of life skills on EBPs remains under-explored in
pediatric NCD management.

The present study was aligned with the mandates of
the United Nations Sustainable Development Goal 3 (SDG
3) with the urgent need for pediatric psychological
resilience, this study interrogates the complex interplay
between life skills, perceived self-efficacy (PSE), and
emotional and behavioral problems (EBPs) within a clinical
cohort of Pakistani adolescents navigating non-
communicable diseases (NCDs). We posit a moderation
framework grounded in Social Cognitive Theory,
hypothesizing that while life skills serve as a primary
negative predictor of EBPs (H2) and a robust correlate of
PSE (H1), the ultimate efficacy of these psychosocial
competencies is conditioned by the individual’s level of
self-efficacy. Specifically, this investigation aims to
quantify the predictive utility of these constructs and
determine if PSE functions as a critical catalytic buffer
(H3), whereby the protective influence of life skills against
psychological maladjustment is significantly augmented in
adolescents possessing higher self-beliefs. By addressing
these objectives, the study seeks to bridge the empirical gap
in non-Western clinical settings and provide a theoretically
grounded basis for integrated, self-efficacy enhanced life

skills interventions.



Method

Research Design

A clinical, cross-sectional research design was
utilized to examine the predictive and moderating
mechanisms of psychosocial competencies in adolescents
with chronic illnesses. The secondary objective of this
analysis was to evaluate the construct validity and structural
integrity of the Urdu version of the Life Skills Scale Short
(LSS-S) within a clinical population of Pakistani adolescents.
Participants

A purposive sampling technique was used based on
a cross-sectional research design. Two hundred adolescents
(n=111 female, 55.5%; n=89 male, 44.5%) aged 15-19 with
diagnosed NCDs were recruited from the departments of
Fauji Foundation Hospital, Rawalpindi, Pakistan. The age
range was restricted to late adolescence (15-19 vyears;
M=17.2, SD=1.4) to ensure developmental homogeneity.
Participants were selected based on a confirmed clinical
diagnosis of an NCD including Type 1 diabetes, pediatric
oncology, chronic respiratory conditions, or cardiovascular
disorders with a minimum illness duration of one year. To
ensure data integrity and minimize confounding variables,
the study excluded individuals with  comorbid
neurodevelopmental or psychiatric disorders (e.g., ASD,
intellectual disability, or psychosis) and those experiencing
acute medical crises during the assessment period. Literacy
in Urdu was required for all participants to ensure the valid
completion of the self-report psychometric battery.

Translation and Cross-Cultural Adaptation

The Life Skills Scale-Short (LSS-S) was subjected
to a rigorous cross-cultural adaptation process following the
gold-standard forward-back translation protocol (Brislin,
1970) to ensure linguistic and conceptual equivalence in
Urdu.

Phase I: Forward Translation: Two
bilingual subject matter experts (MS Clinical Psychology)
and two linguists (MPhil English Linguistics) independently
translated the scale from English to Urdu, prioritizing
semantic equivalence over literal translation.

Phase Il:  Synthesis (Committee
Approach): An expert committee, comprising a PhD
senior psychologist and two MPhil researchers, reconciled
the forward translations to resolve linguistic discrepancies
and ensure conceptual clarity.

Phase I1ll: Back Translation: Four
independent bilingual scholars, blinded to the original
English version, back-translated the Urdu draft into English
to identify any potential shifts in meaning.

Phase 1V: Finalization: The expert committee
compared the back-translated versions with the original
English instrument. Minor adjustments were made to ensure
the Urdu items maintained the theoretical essence of the
construct.

Phase V: Pilot Testing: A feasibility trial was

conducted with 10 adolescents to evaluate the clarity,
readability, and cultural relevance of the items. Participants
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reported no ambiguity, confirming the instrument’s face
validity.
Instruments
A researcher-developed demographic survey was
administered in Urdu to capture essential participant
characteristics. Variables included age, biological sex, birth
order, sibling count, family structure (nuclear vs. extended),
and clinical history (duration of disease and treatment).
Life Skills Scale-Short (LSS-S; Ozer &

Bertelsen, 2020): This 20-item instrument assesses
generic life skills on a 7-point Likert scale. High scores
represent superior psychosocial competence. In the current
study, the Urdu version demonstrated excellent internal
consistency (a =.94).

Strengths and Difficulties Questionnaire

(SDQ; Goodman et al.,, 1997): Emotional and
behavioral problems (EBPs) were assessed using the 25-item
Youth Self-Report version. Items are scored on a 3-point
Likert scale across five sub-domains. The scale yielded a
reliable Cronbach’s alpha of .73.

General Self-Efficacy Scale (GSE;

Schwarzer, 1995): A 10-item measure of optimistic self-
beliefs regarding stress management, utilizing a 4-point
Likert scale. Scores range from 10 to 40, with higher values
indicating robust self-efficacy. The scale demonstrated
strong internal consistency (a = .86).

Procedure

The study protocol was approved by the
Institutional Review Board (IRB) of Foundation University
Islamabad and formal permission was secured from the
medical superintendents of the Oncology, Pulmonology,
Cardiovascular, and Pediatric departments at Fauji
Foundation Hospital, Rawalpindi. Data collection adhered
strictly to the American Psychological Association (APA)
ethical guidelines and the Declaration of Helsinki. Two
hundred adolescents with diagnosed NCDs were recruited
from the departments of Fauji Foundation Hospital,
Rawalpindi, Pakistan. Informed consent was obtained from
all participants, with additional parental consent secured for
minors (under 18 years). Participants were briefed on the
voluntary nature of the study, their right to withdraw without
clinical prejudice, and the strict confidentiality of their data.
The instruments were administered in a quiet environment in
the presence of the researcher to provide clarification where
necessary.

Statistical Analysis Plan

Statistical analyses were performed using IBM
SPSS (v.26) and AMOS (v.24). Construct validity was
established via Confirmatory Factor Analysis (CFA), while
Pearson correlations and multiple regression analyses were
utilized to evaluate initial associations and the hypothesized
moderation effects, respectively. Predictive utility and the
hypothesized buffering mechanism were evaluated through
multiple regression and Hayes” PROCESS Macro (Model 1),
employing 5,000 bootstrap resamples to validate the
significant moderating role of perceived self-efficacy.



Results

The demographic and clinical characteristics of the
study cohort (N=200) are summarized in Table 1. The
demographic and clinical characteristics of the study cohort
(N=200) are summarized in Table 1. The sample was
relatively balanced regarding gender, with a slight majority
of female participants (n=111, 55.5). The mean age of the
participants was 17.1 years (SD=1.38), representing a late
adolescent developmental stage. Clinically, the participants
had been managing non-communicable diseases for an
average of 8.5 years (SD=6.69), indicating significant
chronic exposure to illness during their formative years. The
diagnostic distribution was led by respiratory diseases
(38.5%) and diabetes (36.0%), followed by pediatric
oncology (17.5%) and cardiovascular disorders (8.0%).
Regarding family structure, the majority of the sample
resided in nuclear family systems (55.0%), with a significant
portion belonging to households with 3-5 siblings (65.0%).

The Pearson correlation analysis (Table 2) revealed
robust and statistically significant associations between all
primary constructs in the hypothesized directions. Life skills
(LS) demonstrated a strong negative correlation with
emotional and behavioral problems (EBP) (r = -.63**, p <
.01), indicating that higher psychosocial competence is
associated with a marked reduction in psychological
maladjustment. Conversely, LS exhibited a potent positive
association with perceived self-efficacy (PSE) (r = .77**, p
< .01), suggesting that the acquisition of life skills is
intrinsically linked to an adolescent's sense of mastery and
agency. Consistent with Social Cognitive Theory, PSE was
significantly and negatively associated with (r = -.56**, p <
.01). This reinforces the premise that self-beliefs serve as a
critical protective factor against emotional distress in the
context of chronic illness. The high correlation between LS
and PSE (r = .77) provides empirical justification for the
subsequent moderation analysis, evaluating whether PSE
conditionalizes the impact of life skills on behavioral
outcomes.

A linear regression analysis was conducted with life
skills as the independent variable and emotional and
behavioral problems (EBP) as the outcome to evaluate the
predictive utility of psychosocial competencies. The results,
summarized in Table 3, indicate that the model accounted for
a substantial 40% of the total variance in EBP (R2 = .40, F
(1,198) = 135.6, p < .001). The analysis revealed that life
skills are a robust negative predictor of EBP (f = -.63, t = -
11.6, p < .001). Specifically, for every unit increase in life
skills, there is a corresponding decrease in the severity of
emotional and behavioral difficulties (B = -.12, SE = .011).
These findings suggest that the acquisition of life skills
provides a critical protective framework, significantly
reducing psychological maladjustment in adolescents
managing NCDs.

Moderation Analysis

To test the hypothesis that perceived self-efficacy
(PSE) conditionalizes the impact of life skills (LS) on
emotional and behavioral problems (EBP), a moderation
analysis was conducted using Hayes’ PROCESS Macro
(Model 1). The overall model was statistically significant,
accounting for 43% of the variance in EBP(Rz = 43, F =
49.77, p < .001).
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As shown in Table 4, the interaction term (LS *
PSE) was statistically significant (B = .004, SE = .002, t =
2.15, p =.032), with a 95% confidence. The inclusion of the
interaction term yielded a significant increase in explained
variance (R? = .01, p <.05). These findings confirm that PSE
functions as a significant moderator between psychosocial
competencies and psychological outcomes.Specifically, the
positive sign of the interaction coefficient suggests a
"buffering” or "interference" effect, where the protective
influence of life skills on reducing EBPs is significantly
altered at varying levels of perceived self-efficacy. This
indicates that while life skills are a primary predictor of
mental health, their effectiveness is optimized or constrained
by the adolescent's subjective belief in their own coping
capabilities.

The simple slopes plot (Figure 1) elucidates the
nature of the interaction between life skills and perceived
self-efficacy. While life skills serve as a robust predictor of
psychological health accounting for 40% of the variance in
emotional and behavioral outcomes this relationship is
significantly moderated by the adolescent's level of self-
efficacy.

Specifically, the negative association between life
skills and emotional problems is most pronounced (indicated
by a steeper slope) among adolescents with low perceived
self-efficacy. This suggests that for individuals with lower
internal confidence, the acquisition of life skills serves as a
critical compensatory mechanism. Conversely, for those with
high self-efficacy, the slope is less steep, indicating that
while life skills remain beneficial, their incremental impact
is attenuated as high self-beliefs already provide a baseline
of psychological resilience.

In Table 5, the construct validity of the LSS-S was
evaluated using CFA to ensure its structural integrity within
the specific context of Pakistani adolescents with NCDs. The
objective was to confirm that the observed data adequately fit
the hypothesized latent factor structure. The goodness-of-fit
indices for the measurement models are presented in Table 5.
The initial testing of the theoretical model (Model 1) yielded
a poor fit, characterized by a significant Chi-square and
indices well below acceptable thresholds (CFI = .52, RMSEA
= .19).To address these discrepancies, modification indices
were consulted, leading to the development of Model 2. This
refined model accounted for localized areas of strain (e.g.,
error covariances between semantically similar items),
resulting in a psychometrically robust fit. Model 2
demonstrated excellent alignment with the data, yielding a
Comparative Fit Index (CFI) of .97 and a Root Mean Square
Error of Approximation (RMSEA) of .05. These values meet
the stringent criteria suggested by Hu and Bentler (1999),
confirming that the LSS-S possesses strong construct validity
and is a reliable instrument for this clinical population.

Figure 2 presents the standardized path coefficients
for the refined measurement model (Model 2) of the Life
Skills  Scale-Short. All observed variables (items)
demonstrated statistically significant factor loadings on their
respective latent construct (p < .001).The standardized
loadings ranged from.58 t0.89, surpassing the recommended
threshold of .40 for clinical instruments. These robust
coefficients indicate that each item contributes significantly
to the measurement of life skills, providing further evidence
for the structural integrity and internal consistency of the
scale within the target population.
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Table 1
Demographic Characteristics of the sample (N=200)
Variables Categories f (%)
Age M=17.1,SD=1.38
Duration of Disease M =8.5, SD = 6.69
Gender
Girl 111 (55.5%)
Boy 89 (44.5%)
Birth Order
First Born 52 (26.0%)
Middle Born 83 (41.5%)
Last Born 65 (32.5%)
Number of Siblings
1-2 30 (15.0%)
3-5 130 (65.0%)
6 and more 40 (20.0%)
Family System
Joint 90 (45.0%)
Nuclear 110 (55.0%)
Diseases
Cancer 35 (17.5%)
Diabetes 72 (36.0%)
Respiratory Diseases 77 (38.5%)
Cardiovascular Diseases 16 (8.0%)

Note. M = Mean, SD = Standard Deviation, f = Frequency, % = Percentage.



37

Table 2
Descriptive statistics and Pearson correlation coefficients among life skills, emotional and
behavioral problems, and perceived self-efficacy in adolescents with NCDs (N= 200).

Variables M SD 1 2 3
1. LS 70.8 24.52 - -.63** ATF*
2. EBP 15.68 4.89 - -.56**
3.PSE 30.01 6.96 -

Note. LS = Life Skills; EBP = Emotional and Behavioral Problems; PSE = Perceived Self Efficacy. ** p<.01

Table 3
Regression Coefficients of life skills on emotional and behavioral problems in adolescents with

NCDs (N= 200).

Predictor B SEB B t p
Constant 24.68 818 - 30.1 .001
Life Skills -12 011 -638  -11.6 .001

Note. B = Unstandardized Coefficient; B = Standardize coefficient; SE = Standard Error

Table 4
Moderating role of perceived self-efficacy between life skills and emotional and behavioral
problems among adolescents with non-communicable diseases (N = 200).

Predictor B SE T p LLCI ULCI
Constant 27.88 5.02 5.54 <.0000 17.97 37.79
Life Skills -.208 .053 -3.90 <.0001 -.313 -.103
Perceived Self-Efficacy -.202 163 -1.23 2167 -.525 119
Life Skills x Self-Efficacy = .0043  .002 2.15 .0327 .0004 .0083

Note. R2= 43, AR2= .01, F =49.77, p< 0.05; CI = Confidence Interval; LL = Lower Limit; UL =
Upper Limit
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Figure 1. Moderating role of perceived self-efficacy in the relationship between life skills and

emotional and behavioral problems in adolescents with NCDs (N=200).
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Table 5

Fit indices of Confirmatory Factor Analysis for Life Skills Scale Short in Pakistani Adolescents

with NCDs (N = 200).

Model e df NFI CFI RMSEA
Model 1 1518.78 171 49 .52 19
Model 2 205.363 122 .95 97 .05

Note. % = Chi-square; df = Degrees of Freedom; NFI= normed fit index; CFl= Comparative Fit Index; RMSEA=Root
Mean Square Error of Approximation



39

Figure 2. Unidimensional Confirmatory Factor Analysis (CFA) Model for the Life Skills Scale
(N =200)




The error terms and covariances depicted in the model
represent the adjustments made to achieve optimal
parsimony and goodness-of-fit.

Discussion

The present study elucidated the complex interplay
between psychosocial competencies and psychological
maladjustment in a clinical cohort of Pakistani adolescents
managing non-communicable diseases (NCDs). By
examining the relationship between life skills, perceived
self-efficacy (PSE), and emotional and behavioral problems
(EBPs), this research provides a theoretically grounded
understanding of resilience in the context of chronic illness

The results confirmed a robust positive correlation
between life skills and PSE (r =.77, p < .01), supporting the
hypothesis that psychosocial competencies are foundational
to a sense of agency. This aligns with Bandura’s Social
Cognitive Theory, suggesting that as adolescents master
core life skills such as problem-solving and stress
management they develop the subjective conviction
necessary to navigate the complexities of long-term medical
treatment. In clinical settings, these skills facilitate a shift
from passive patient roles to proactive health management
(Mutiso et al., 2017).

In line with our second objective, linear regression
identified life skills as a significant negative predictor of
EBPs (B = —.63, p <.001), accounting for 40% of the total
variance. These findings resonate with contemporary
systematic reviews indicating that life skills interventions
significantly mitigate internalizing and externalizing
symptoms (Sherif et al., 2023). For adolescents in hospital
settings, these skills function as a cognitive shield,
preventing the transition from medical stress to clinically
significant psychological distress.

A pivotal finding was the significant moderating
role of PSE in the relationship between life skills and EBPs.
The interaction effect (p < .05) suggests that the protective
influence of life skills is conditional upon an adolescent’s
self-belief.Specifically, the negative association between
life skills and EBPs was most pronounced among
adolescents with lower self-efficacy, where skills functioned
as a compensatory resource. Conversely, for those with
higher PSE, a "baseline resilience" effect was observed. This
suggests that while life skills are essential, their
effectiveness in reducing behavioral problems is optimized
when coupled with high self-efficacy.

A vital objective was the formal translation and
validation of the Life Skills Scale-Short (LSS-S) into Urdu.
The CFA results provided robust evidence for its structural
integrity (CFI = .97, RMSEA= .05), following the gold-
standard five-stage forward-back translation protocol
(Brislin, 1970). This successful validation provides regional
researchers with a culturally resonant and psychometrically
sound tool, filling a significant gap in the local psychometric
literature.

Novel Contribution

This study provides a rare empirical examination of
the psychosocial landscape of Pakistani adolescents, a
population significantly underrepresented in global pediatric
psychology. It is among the first in the region to move
beyond basic prevalence rates by identifying the specific
moderating mechanism of perceived self-efficacy in the
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relationship  between life skills and psychological
maladjustment within a clinical NCD cohort. By validating
a culturally adapted Urdu version of the Life Skills Scale-
Short, this research offers a psychometrically sound tool for
local practitioners. Ultimately, the findings bridge the gap
between clinical practice and policy by aligning
psychological resilience with Sustainable Development
Goal 3 (SDG 3), providing actionable evidence for
integrating mental health resources into Pakistan's universal
health coverage framework.

Limitations and Recommendations for Future

Research

Despite its significant contributions, several
methodological constraints warrant consideration. First, the
cross-sectional design precludes definitive causal inferences
regarding the directionality of the observed relationships;
while theory suggests life skills foster resilience,
longitudinal or experimental designs are required to
establish temporal precedence. Second, the study utilized a
purposive sample (N = 200) from a specific clinical setting,
which may limit the generalizability of the findings. Future
research should employ multi-center, stratified sampling
across diverse geographical and socioeconomic regions of
Pakistan.

Furthermore, the reliance on self-report measures
introduces potential social desirability and common-method
biases. Subsequent studies should incorporate multi-
informant assessments (e.g., involving clinicians or
caregivers) and objective behavioral markers to enhance
diagnostic depth. Finally, while the Life Skills Scale-Short
underwent rigorous translation, subtle cultural nuances in
linguistic interpretation may still exist. Future investigations
should evaluate the efficacy of targeted life-skills
interventions specifically tailored for adolescents managing
the unique stressors of chronic hon-communicable diseases.

Study Implications

The current study can serve as a basis upon which
awareness programs integrating mental health resources can
be developed to educate young people regarding illness
management and adolescent development. This study also
contributes towards psychoeducation in helping parents to
understand how EBPs can impact the mental health of their
children, which can help to undo the effect of disease from
worsening. The current study will also help mental health
professionals to obtain factual knowledge about the
prevalence of EBPs in adolescents with non-communicable
diseases in Pakistan, through which they can identify the
seriousness of its effects and develop programs that could
help young people to improve their perceived self-efficacy
which will help to improve their coping ability. According
to the findings, enhancing life skills interventions especially
those that focus on self-efficacy can significantly enhance
coping, treatment compliance, and general quality of life for
young individuals with non-communicable diseases.
Interventions may lessen psychological distress while
simultaneously promoting resilience and proactive health
behaviors by increasing their self-assurance in handling
health-related difficulties. This emphasizes how crucial it is
to incorporate self-efficacy-based life skills programs into
clinical treatment plans, community health initiatives, and
school curricula in order to promote the long-term wellbeing
of young people dealing with the burden of chronic illness.



Conclusion

This study provides robust empirical evidence that
life skills and perceived self-efficacy (PSE) are critical
determinants of psychological well-being in adolescents
managing non-communicable diseases (NCDs). The results
indicate that while higher levels of psychosocial competence
are intrinsically associated with a significant reduction in
emotional and behavioral maladjustment, this relationship is
not uniform. A central contribution of this research is the
identification of the significant moderating role of perceived
self-efficacy. As a vital psychological buffer, PSE
conditionalizes the protective utility of life skills: while life
skills are universally beneficial, their impact in mitigating
emotional and behavioral symptoms is most pronounced in
the context of varying levels of self-belief. These findings
underscore the necessity of moving beyond traditional
biomedical models toward an integrated biopsychosocial
approach. To improve the long-term mental health outcomes
of youth facing the burden of chronic illness, clinical
interventions must be designed to simultaneously enhance
tangible life skills and foster the subjective conviction of
personal agency. Future longitudinal research is warranted
to further validate these pathways across broader clinical
cohorts in Pakistan.
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