+

INSIGHTS-JOURNAL OF * INSIGHTS-JLSS

LIFE AND SOCIAL SCIENCES Insights-Journal of Life and

Social Sciences @ @ @

EXAMINING THE IMPACT OF COGNITIVE CONTROL
AND DISCRIMINATION ON MENTAL HEALTH
OUTCOMES IN DIVERSE PAKISTANI AND AFGHAN
COMMUNITIES

Original Article

Syed Gufran Sadiq Zaidi', SherBano’*, Muhammad Shahab Khalid®, Zainab Salahuddin? Syeda Afraah Bukharee?, Muniba Shafique?, Meerab Riaz’,
Syeda Kisa ZahraS, Mobeen Arif?, Anaya Zahra Rashid?
! Alumni of Riphah International University, Pakistan.
2Shifa Tameer-e-Millat University, Islamabad, Pakistan.
3Department of Psychology, Preston University, Islamabad, Pakistan.
4COMSATS University Islamabad, Pakistan.
’Barani Institute of Sciences-PMAS,Arid Agriculture University, Sahiwal, Pakistan.
Corresponding Author:  SherBano, Shifa Tameer-e-Millat University, Islamabad, Pakistan. banohashmill@gmail.com

Conflict of Interest: None Grant Support & Financial Support: None

Acknowledgment: The authors sincerely thank all participants and the Brain Wave Research Center for their support and
ethical approval of this study.

ABSTRACT

Background: Cognitive control plays a vital role in emotional regulation and decision-making, particularly in marginalized communities facing
socio-economic disadvantages and systemic discrimination. These challenges contribute to heightened psychological stress, impacting mental
health outcomes such as anxiety, depression, and PTSD. This study investigates the association between cognitive control, discrimination, and
mental health outcomes in diverse Pakistani and Afghan communities, focusing on vulnerable groups including females, transgender individuals,
and ethnic minorities.

Objective: To examine the relationship between cognitive control, discrimination, and mental health outcomes and identify how demographic
factors like gender, education, ethnicity, and income influence psychological well-being in marginalized populations.

Methods: A quantitative cross-sectional research design was employed with 147 participants recruited through non-probability purposive
sampling from marginalized communities in Pakistan and Afghanistan. Data were gathered using online surveys between March 2024 and June
2024. The Cognitive Control and Flexibility Questionnaire, Mental Health Inventory, and Everyday Discrimination Questionnaire were utilized
for data collection. Statistical analyses, including descriptive statistics, correlation analysis, ANOVA, and regression analysis, were conducted to
explore associations between cognitive control, discrimination, and mental health outcomes.

Results: Significant gender differences were observed in cognitive control (p = 0.01), with males (Mean = 139.1, SD = £19) outperforming
females (Mean = 137.5, SD = +14.2) and transgender participants (Mean = 125.5, SD = +17.9). Transgender individuals faced the highest
discrimination levels (p < 0.001) and severe mental health issues. Education influenced cognitive control (p = 0.03) and mental health (p = 0.01),
with participants holding bachelor’s degrees exhibiting better outcomes. Ethnic disparities were significant, with Punjabis and Pashtuns
experiencing higher discrimination (p < 0.001). Regression analysis revealed that cognitive control (f = 0.37, p <0.001) and discrimination (§ =
0.154, p <0.001) accounted for 38% of the variance in mental health outcomes (R? = 0.38, F(2,144) =45.7, p < 0.001).

Conclusion: The findings highlight the adverse cognitive and emotional impacts of socio-economic disadvantage and discrimination on
marginalized groups. Enhanced cognitive control is linked to better mental health, whereas higher discrimination correlates with poorer outcomes.
Culturally sensitive interventions are essential for improving mental health equity in these communities.

Keywords: Anxiety, Cognitive Control, Depression, Discrimination, Ethnic Groups, Mental Health, Socioeconomic Factors.
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INTRODUCTION

The intricate relationship between cognitive control and mental health outcomes in marginalized communities presents a multifaceted
challenge, shaped by societal inequities, discrimination, and limited access to essential resources. Cognitive control, which encompasses
an individual's ability to regulate emotions, attention, and behavior, plays a pivotal role in determining psychological resilience in the
face of adversity. Marginalized populations, often defined by factors such as race, ethnicity, gender, socio-economic status, and
geographic location, frequently encounter systemic barriers that exacerbate psychological stressors, resulting in disproportionate mental
health burdens. According to the World Health Organization, these groups face significant challenges in accessing healthcare, which
contributes to disparities in chronic disease prevalence and mortality rates. Additionally, UNICEF highlights that marginalized
individuals are at heightened risk of malnutrition, limited educational opportunities, and exploitative labor conditions. These stressors
cumulatively affect psychological well-being, compounding mental health issues such as anxiety, depression, and post-traumatic stress
disorder (PTSD)(1, 2). In Pakistan, minorities constitute approximately 3.7% of the population, often facing restricted access to social
services and enduring stigmatization that intensifies mental health challenges. Similarly, in Afghanistan, prolonged exposure to violence,
ethnic discrimination, and systemic inequities contribute to high rates of psychological disorders among groups such as the Hazara.
Women and girls, particularly in rural regions, face additional layers of oppression, limiting their educational and economic
opportunitieshese adversities contribute to the psychological toll of marginalization, which manifests as emotional distress, impaired
cognitive function, and deteriorating social well-being(3, 4).

Research suggests that persistent exposure to discrimination and social exclusion can impair cognitive control, diminishing an
individual's capacity for emotional regulation and decision-making. This phenomenon is further compounded by the stereotype threat,
where individuals from marginalized groups, particularly those negatively stereotyped, demonstrate diminished cognitive performance
under stress. For example, ethnic minorities and refugees often exhibit heightened anxiety and impaired executive functioning due to
chronic stress exposure, reinforcing disparities in mental health outcomes. Yet, paradoxically, some individuals develop heightened
cognitive control as an adaptive response to systemic adversity, enhancing resilience and coping mechanisms(5, 6). The socio-economic
environment plays a critical role in shaping cognitive control capacities. Research indicates that individuals from lower socio-economic
backgrounds, particularly children, experience elevated stress levels due to factors such as poverty, limited educational access, and
neighborhood violence, all of which require sustained cognitive effort to manage. While some may develop enhanced cognitive
flexibility and attentional control as adaptive strategies, chronic exposure to stressors without adequate support can lead to cognitive
overload and burnout, ultimately impairing mental health. Cultural differences also influence how cognitive control functions across
various marginalized groups, highlighting the need for culturally sensitive interventions(7, 8).

Moreover, systemic biases in healthcare access and diagnosis contribute to mental health disparities. Studies reveal that racial and ethnic
minority children often receive delayed diagnoses for mental health conditions, which undermines the effectiveness of early
interventions. The ongoing stress of navigating discriminatory environments, coupled with socio-economic disadvantages, further
compounds these disparities, contributing to chronic mental health conditions such as depression, anxiety, and PTSD. Individuals who
perceive disrespect or misunderstanding from healthcare providers are less likely to seek help, perpetuating cycles of poor mental health
outcomes(9, 10). Given these complexities, this study seeks to investigate how cognitive control functions within marginalized
communities, exploring the extent to which discrimination, socio-economic adversity, and cultural factors shape mental health outcomes.
It will also assess whether cognitive control serves as a protective factor or a vulnerability in the context of chronic stress and systemic
inequities. By examining the dynamic interplay between cognitive control and mental health in Pakistani and Afghan marginalized
populations, the research aims to identify specific factors contributing to psychological resilience or vulnerability. Ultimately, this
investigation strives to inform culturally appropriate interventions, promoting equitable mental health care and addressing disparities in
mental health outcomes among marginalized groups. The objectives of this study are threefold: to examine the intersection between
cognitive control and mental health outcomes in marginalized communities, to explore potential differences in cognitive control
functions among these groups, and to assess how varying levels of cognitive control influence mental health outcomes such as anxiety,
depression, and general well-being(11, 12).
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METHODS

This study employed a quantitative cross-sectional research design to examine the relationship between cognitive control and mental
health outcomes in marginalized communities within Pakistan and Afghanistan. The research targeted individuals aged 18 years and
above who belonged to underrepresented or marginalized groups. Participation was voluntary, and informed consent was obtained from
all participants before data collection commenced. Individuals who were unwilling to participate or who had severe cognitive
impairments or neurological disorders that could significantly interfere with their cognitive control functions were excluded from the
study to maintain the validity and reliability of the results(13). The sample size was determined using the World Health Organization’s
sample size calculation method, with a confidence interval (CI) of 95%, an anticipated population proportion of 0.90, and an absolute
precision of 0.05. Based on these parameters, the required sample size was calculated to be 147 participants. A purposive sampling
technique was adopted to select individuals from marginalized communities who met the inclusion criteria, ensuring that participants
adequately represented the populations under investigation(14).

Data collection was carried out using standardized, validated instruments. To assess participants’ cognitive control and flexibility, the
Cognitive Control and Flexibility Questionnaire (CCFQ), developed by Gabrys, Tabri, Anisman, and Matheson in 2018, was employed.
This questionnaire comprises 44 items rated on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). The total
score ranges from 44 to 220, with higher scores indicating stronger cognitive control and flexibility. The tool has demonstrated high
internal consistency, with a reliability coefficient of 0=0.88 for cognitive control and 0=0.91 for cognitive flexibility(15). To assess
participants' mental health status, the Mental Health Inventory (MHI), developed by Veit and Ware in 1983, was utilized. This inventory
measures psychological well-being and distress across six domains: depression, anxiety, positive affect, behavioral control, emotional
ties, and life satisfaction. It consists of multiple items rated on a 6-point Likert scale, with higher scores indicating better mental health
and lower scores reflecting greater distress. The MHI has demonstrated excellent internal consistency, with a=0.92 for psychological
distress and a=0.96 for psychological well-being(16).

Perceived discrimination was measured using the Everyday Discrimination Questionnaire (EDQ), a nine-item scale developed by
Williams et al. in 1997. The scale evaluates participants’ perceptions of encountering discrimination in their daily lives, with responses
rated on a S-point Likert scale ranging from 1 (never) to 5 (always). Higher scores represent greater perceived discrimination, and the
questionnaire demonstrated an internal consistency of 0=0.87(17). Data collection took place between March 2024 and June 2024
through online surveys. Ethical approval for the study was granted by the Institutional Review Board (IRB) of Brain Wave Research
Center (IRB-2024-0012), and all ethical considerations were strictly adhered to throughout the research process. Participants were
provided with a detailed explanation of the study’s objectives and procedures before completing the survey, and their informed consent
was obtained digitally. As all participants were over the age of 18, no parental or guardian consent was necessary. Confidentiality and
anonymity were rigorously maintained, with participants’ data used solely for research purposes(15, 17).

Data analysis was conducted using SPSS version 25 to assess relationships between cognitive control, mental health outcomes, and
perceived discrimination. Descriptive statistics were calculated to summarize demographic information and overall scores on each scale,
while inferential statistics such as correlation analyses and regression models were applied to test the study’s hypotheses. These analyses
aimed to determine whether differences in cognitive control were associated with mental health outcomes and to what extent perceived
discrimination influenced these variables(18).

RESULTS

The analysis revealed significant gender-based differences in cognitive control, discrimination, and mental health outcomes among
participants. Males demonstrated higher cognitive control scores (Mean = 139.1, SD = +19) compared to females (Mean = 137.54, SD
=+14.21) and transgender individuals (Mean = 125.52, SD = +17.92), with a statistically significant difference (p < 0.01). Similarly,
mental health scores were significantly higher for males (Mean = 139.21, SD =+12.29) than for females (Mean = 135.72, SD =+9.73)
and transgender participants (Mean = 123.15, SD = +11.36), highlighting disparities in mental well-being (p < 0.01). Transgender
individuals experienced higher levels of severe mental health issues and discrimination, with mean discrimination scores of 23.52 (SD
=49.31) compared to males (Mean = 31.95, SD = +15.44) and females (Mean = 35.14, SD = £13.69) (p < 0.01). Positive affect was
also lower among transgender individuals (Mean = 32.12, SD = +6.99), compared to males (Mean = 37.38, SD = +7.14) and females
(Mean = 35.68, SD = £5.90) (p < 0.01). Age-based differences showed that middle-aged adults had marginally significant lower
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cognitive control (p = 0.07) compared to young adults. Discrimination experiences were slightly higher among middle-aged adults (p =
0.01), whereas young adults reported a more consistent distribution across cognitive control levels and mental health outcomes. Marital
status did not show significant differences in cognitive control, discrimination, or mental health outcomes.

Educational level showed significant associations with cognitive control (p < 0.01), discrimination (p < 0.01), and mental health
outcomes (p < 0.01). Participants with no formal education had lower cognitive control (Mean = 122.16, SD ==+16.28) and mental health
scores (Mean = 123.68, SD = £10.62) compared to those with higher secondary education, bachelor's, or master's degrees. Those with
a bachelor's degree demonstrated better mental health outcomes (Mean = 137.16, SD = +12.62) and cognitive control (Mean = 139.81,
SD = +18.80), with lower levels of perceived discrimination (Mean = 35.35, SD = £13.56). Income levels showed significant
associations with cognitive control (p = 0.02) but no significant differences in discrimination or mental health. Participants earning less
than 50,000 PKR had lower cognitive control (Mean = 132.14, SD = £18.17) compared to those in higher income brackets. However,
income did not significantly affect discrimination, anxiety, or positive affect levels.

Ethnicity-based differences highlighted significant variations across cognitive control (p < 0.05), discrimination (p < 0.01), and positive
affect (p < 0.05). Punjabis had higher cognitive control (Mean = 140, SD = £19) and mental health scores (Mean = 134, SD = £14)
compared to Sindhis (Mean = 121, SD =+21 and Mean = 125, SD =13, respectively). Discrimination scores were significantly higher
among Pashtuns (Mean = 35, SD = +13) compared to Sindhis (Mean = 24, SD =+12). Positive affect scores were higher among Punjabis
(Mean =37, SD ==7) and Pashtuns (Mean = 37, SD = £6) compared to Sindhis (Mean = 30, SD =+7). Regression analysis demonstrated
that cognitive control (f = 0.37, SE = 0.05, p < 0.001) and discrimination (f = 0.154, SE = 0.06, p < 0.001) were significant predictors
of mental health outcomes, accounting for 38% of the variance in mental health (R? = 0.38). Higher cognitive control was associated
with better mental health outcomes, whereas higher discrimination correlated with poorer mental health.

The analysis of variance for gender revealed significant effects on cognitive control (F = 7.5, p < 0.01, n?> = 0.01), mental health (F =
22.0, p < 0.01, n?> = 0.23), and discrimination (F = 8.5, p < 0.01, n? = 0.21). Ethnic differences showed significant variation across
cognitive control (F =2.2, p <0.05, n? = 0.10), mental health (F = 2.2, p < 0.05, n*> = 0.10), and discrimination (F = 7.4, p <0.01, n?>=
0.27). Education also significantly affected cognitive control (F = 4.3, p < 0.01, n> = 0.11) and mental health outcomes (F = 5.6, p <
0.01,n>=0.14).

Table 1: Distribution of Cognitive Control, Discrimination, and Mental Health Problems by Demographic Variables

- Cognitive Control Discrimination Mental Health
P
Variables (%) Low Medium High p Low Medium High P Mild Moderate Severe P
Problem Problem Problem
Gender -
Male 42(28) 10 14 18 0.01 13 15 14 0.00 9 13 22 0.00
Female 72(49) 19 30 23 21 18 33 18 31 23
Transgender  33(22) 16 14 3 19 13 1 23 9 1
Age -
Middle 13(9) 5 5 4 0.07 8 3 2 0.01 4 8 1 0.06
Adults
Young Adults 134(91) 40 53 41 45 43 46 46 43 45
Marital
Status
Single 111(75) 34 43 14 093 39 36 36 0.86 41 36 34 0.33
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- Cognitive Control Discrimination Mental Health
P
Variables (%) Low Medium High p Low Medium High P Mild Moderate Severe P
Problem Problem Problem
Married 36(25) 11 15 10 14 10 12 9 15 12
Education
No  formal 19(12.9) 10 8 1 0.03 13 6 0 0.00 12 7 0 0.01
education
Higher 36(24.5) 15 14 7 10 11 15 16 11 9
secondary
school
Bachelor 63(42) 12 25 26 16 20 26 16 20 27
Master 21(14) 5 9 7 7 28 6 4 9 8
Above 8(5) 3 2 3 7 1 0 2 4 2
Family
Income
<50000PKR  65(44.9) 19 34 12 0.02 28 21 18 0.77 29 20 16 0.17
50000- 66(44.2) 21 21 24 21 21 24 16 25 25
100000PKR
>100000PKR  16(9) 5 3 8 6 4 6 5 6 5
Resident
Urban 120(81) 36 48 26 093 43 37 40 0.93 38 42 40 0.37
Rural 27(19) 9 10 8 10 9 8 12 9 6
Ethnicity
Punjabi 52(35) 16 13 23 0.07 8 15 29 0.00 20 14 18 0.00
Sindhi 10(6) 6 3 1 5 5 0 8 0 2
Pashtun 23(15) 5 9 9 6 6 11 6 7 10
Bloch 7(4) 2 4 1 7 1 0 2 5 0
Muhajjir 8(4) 4 2 2 4 0 3 3 3 2
Afghan 19(12) 5 10 4 3 14 2 2 8 9
Kashmiri 909) 2 5 2 6 2 1 1 5 3
Others 19(12) 5 12 2 14 1 2 8 9 2
Religion
Islam 13591) 38 55 42 038 45 43 47 0.26 44 46 45 0.72
Hinduism 2(2) 1 1 0 2 0 0 1 1 0
Christian 8(5) 5 1 2 5 2 1 4 4 1
Others 2(2) 1 1 0 1 1 0 1 1 0

f=frequency, %= percentage, p=significance
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Table 2: Ethnicity-based Variations in Psychological Measures using ANOVA.

Variables Punjabi  Sindhi Pashtun  Baloch Mubhajir  Afghan Kashmiri Other F2,14 ¢’
4
- Mean(£S Mean(+S Mean(=S Mean(=S Mean(=S Mean(+S Mean(=S Mean(=S - -
D) D) D) D) D) D) D) D)
Cognitive 140 (£19) 121 (+21) 139 (x16) 131 (x10) 133 (+24) 134 (*8) 137 (£11) 129 (x16) 2.2° 0.1
Control 0
Mental 134 (£14) 125 (£13) 138 (x14) 131 (£8) 133 (#8) 139 (£10) 137 (£7) 129 (x11) 2.2° 0.1
Health 0
Discriminati 39 (£12) 24 (£12) 35 (x13) 16(£3)  29(£16) 31 (£ll) 23 (x13) 22(12) 7.4 0.2
on 7
Anxiety 20 (+4) 21 (#5)  22(+4)  23(#4)  20(x4)  23(£5) 23 (¥3) 22(x4) 24 0.1
0
Depression 38 (£5) 40 (£7) 39 (#5)  42(x6)  38(+4) 41 (x5)  41(£3)  38(x4) 2.0 0.0
9
Emotional 23 (4)  25(£6)  25(£5)  27(¥4)  26(+3)  25(x4)  28(x4)  26(x4) 3.0 0.1
Control 3
Positive 37(&7) 30(%7)  37(%6)  30(x8)  34(£5)  37(£5)  33(¥6)  33(x7) 34 0.1
affect 5
n>=effect size, *"=p<0.01
Plots by Ethnicity
Age category Discrimination
sol Ethnicity 30 Ethnicity
mmm  Punjabi mmm Punjabi
s Pashtun 25 mmm Pashtun
= =
= Kashrmiri 20 = Kashmiri
= 30 - -_—
’ 20t
10
0 Young ad Middle A high
Age category Discrimination Category
Mental Health Anxiety
20.0 Ethnicity Ethnicity
e Punjabi 251 = Punjabi
17.5 = Pashtun W= Pashtun
mmm Others mmm Others
15.0 = z:shharl;lirri r = :ausTri'i;ri
s o= feoch | . 1sl == Ealoch
5 mm Afghani g5 m Afghani
g 10.0 8
7.5F 10p
5.00
2.5
0.0 mild severe Moderate 0 low medium high
Mental Health Category Anxiety Category
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Figure 1 Distribution of Age, Discrimination, Mental Health, Anxiety, Depression, and Positive Affect by Ethnicity

Table 3: Gender-Based Variations in Psychological Measures using ANOVA.

Variable Male Female Transgender F(2,144) n?
- Mean(£SD) Mean(+SD) Mean(+SD) - -
Cognitive Control 139.1(£19) 137.54 (£14.21)  125.52 (x17.92) 7.5" 0.01
Mental Health 139.21 (¢12.29)  135.72 (£9.73) 123.15 (£11.36) 22.0" 0.23
Discrimination 31.95 (£15.44) 35.14 (x13.69) 23.52 (£9.31) 8.5 0.21
Anxiety 22.36 (£4.36) 21.15 (£3.67) 20.52 (+4.47) 2.0 0.04
Depression 39.43 (#4.79) 39.00 (+4.21) 38.03 (£6.58) 0.75 0.02
Emotional Control 24.81 (£5.23) 24.49 (+4.13) 24.52 (+4.73) 0.71 0.00
Positive affect 37.38 (£7.14) 35.68 (£5.90) 32.12 (£6.99) 6.5" 0.12
n>=effect size, *=p<0.01
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Figure 2 Graphical Presentation of Correlation Matrix (Muddsar Hameed)
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Table 4: Education Level Base Variations in Psychological Measures using ANOVA

Variables No Formal Higher Bachelor's Master's Above F(2,144) n?
Education secondary degree degree
education
- Mean(+SD) Mean(+SD) Mean(£SD) Mean(£SD) Mean(+SD) - -
Cognitive Control  122.16 133.17 139.81 137.24 136.13 43" 0.11
(+16.28) (£13.54) (+18.80) (£11.48) (£21.58)
Mental Health 123.68 131.86 137.16 137.19 133.00 5.6 0.14
(£10.62) (x11.27) (£12.62) (£10.02) (x11.20)
Discrimination 21.53 (¥9.27) 34.47 35.35 31.05 14.88 (£7.04) 8.0™ 0.19
(£12.63) (£13.56) (+15.29)
Anxiety 19.79 (+4.53)  21.50 (£3.61)  20.92 (+3.85) 22.86 (+4.77) 23.88 (+3.56) 2.4™ 0.06
Depression 38.84 (£6.20) 38.14 (£6.17)  39.14 (+4.08) 39.29 (+4.24) 39.63 (+4.93) 0.31™ 0.01
Emotional 26.16 (£4.91)  24.08 (£4.70) 24.24 (+4.04) 23.29 (+4.56) 29.25 (+4.46) 3.4 0.09
Control
Positive affect 31.47 (£6.99) 34.86 (£6.01)  36.59 (£6.95) 37.57 (£5.04) 31.50 (+7.43) 3.6™ 0.09

n>=effect size, **=p<0.01
DISCUSSION

This study investigated the intersection of cognitive control and mental health outcomes within marginalized communities, with a
particular focus on socio-economic disadvantages and systemic discrimination in Pakistan and Afghanistan. The findings reveal that
socio-economic adversity and discrimination are significantly associated with heightened levels of anxiety, depression, and PTSD among
marginalized individuals. These results align with existing research suggesting that structural inequalities exacerbate psychological
distress by limiting individuals' access to resources and supportive environments. Nevertheless, some participants demonstrated
resilience and adaptive cognitive control mechanisms, enabling them to manage emotional distress effectively despite external
adversities(19, 20). Gender differences emerged as a significant determinant of cognitive control and mental health outcomes. Males
exhibited higher cognitive control levels; a finding consistent with previous research indicating better inhibitory control among males
(p = 0.01). Females, on the other hand, reported higher levels of discrimination and moderate to severe mental health problems (p =
0.00), supporting the notion that women face heightened vulnerability to mental health issues as a result of systemic discrimination.
Transgender participants exhibited significantly lower cognitive control and more severe mental health outcomes, reflecting the
disproportionate challenges faced by this group due to minority stress and social exclusion. This aligns with prior research highlighting
the elevated psychological burdens experienced by transgender individuals due to pervasive stigmatization and discrimination(21, 22).

Age-related differences suggested that middle-aged adults experienced marginally lower cognitive control and higher discrimination
than young adults, indicating that age-related increases in perceived social exclusion could contribute to poorer mental health outcomes.
Interestingly, marital status did not yield significant differences across cognitive control, discrimination, or mental health outcomes,
suggesting that relationship status may not universally buffer psychological distress within marginalized populations. These findings
diverge from some studies that highlight marital support as protective for mental health, emphasizing the need for context-specific
interpretations in socially disadvantaged populations(23, 24). Educational attainment showed a clear association with cognitive control
and mental health outcomes. Participants with no formal education demonstrated significantly lower cognitive control and reported
higher levels of discrimination and psychological distress. In contrast, individuals with higher secondary education or bachelor’s degrees
exhibited stronger cognitive control and fewer mental health issues, supporting the notion that education enhances cognitive capacity,
emotional regulation, and resilience. Interestingly, discrimination scores were higher among participants with higher education levels,
potentially reflecting greater social awareness of injustice and systemic inequality(25, 26).
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Income levels were significantly related to cognitive control, with lower-income participants showing diminished capacity for cognitive
regulation (p = 0.02). However, income did not significantly impact discrimination or mental health scores, suggesting that socio-
economic status alone does not fully explain psychological disparities. This finding contrasts with existing research that often links low
income with adverse mental health outcomes, indicating that in marginalized groups, other factors, such as systemic discrimination, may
exert a more profound influence than income alone(27, 28). Ethnic differences were particularly pronounced in the context of
discrimination and mental health outcomes. Participants from Punjabi and Pashtun backgrounds reported higher discrimination levels
and poorer mental health outcomes, while Afghan participants demonstrated better overall mental health. These disparities may reflect
long-standing ethnic tensions and socio-political dynamics within the region. Interestingly, religion did not significantly influence
cognitive control, discrimination, or mental health, suggesting that shared experiences of marginalization across religious affiliations
may overshadow the potential protective effects of religious community support(29, 30). The positive correlation between cognitive
control and mental health highlights the crucial role of cognitive regulation in mitigating psychological distress. Participants with higher
cognitive control exhibited better mental health outcomes and greater positive affect, affirming previous research linking executive
functions with improved emotional well-being. Discrimination was strongly correlated with anxiety and depression, reinforcing the
notion that systemic exclusion serves as a chronic stressor contributing to psychological disorders. Notably, the regression analysis
revealed that cognitive control and discrimination together accounted for 38% of the variance in mental health outcomes, underscoring
their combined influence on psychological well-being(31, 32). The results also revealed substantial differences in mental health
outcomes between male, female, and transgender participants, with transgender individuals reporting the highest levels of psychological
distress and discrimination. These disparities highlight the urgent need for targeted mental health interventions and anti-discrimination
policies that specifically address the unique challenges faced by gender minorities. Ethnic disparities further emphasize the importance
of culturally sensitive approaches to mental health care, particularly for communities with a history of systemic exclusion(32).

The study’s findings regarding family income diverged from commonly held assumptions, revealing no significant relationship between
income and mental health outcomes. This suggests that in marginalized communities, experiences of discrimination and social exclusion
may exert a more profound influence on psychological well-being than economic status alone. Education level, however, remained a
significant predictor of cognitive control, mental health, and positive affect, indicating that educational attainment can serve as a
protective factor by enhancing emotional regulation and resilience(5). This study’s cross-sectional design limits the ability to infer
causality between cognitive control, discrimination, and mental health outcomes. Self-reported data, while valuable for capturing
subjective experiences, may also introduce biases related to social desirability or inaccurate recollection. Additionally, the focus on
specific marginalized groups within Pakistan and Afghanistan restricts the generalizability of the findings to broader populations. Future
research should consider longitudinal designs to assess changes in cognitive control and mental health over time, particularly in response
to interventions aimed at reducing discrimination and enhancing resilience(12). Despite these limitations, the study offers important
insights into the psychological effects of systemic discrimination and socio-economic adversity. The results underscore the need for
culturally competent mental health interventions tailored to address the unique challenges faced by marginalized communities,
particularly transgender individuals and ethnic minorities. Moreover, enhancing educational opportunities and promoting policies that
reduce discrimination could foster greater cognitive control and resilience, ultimately improving mental health outcomes(20). The
findings highlight the complex interplay between cognitive control, systemic discrimination, and mental health in marginalized
communities. Addressing both cognitive and structural factors is essential for promoting psychological well-being and reducing health
disparities in disadvantaged populations. Future research should explore intervention strategies aimed at enhancing cognitive control
while simultaneously combating systemic discrimination to foster equitable mental health outcomes.

CONCLUSION

This study highlights the complex relationship between cognitive control and mental health outcomes in marginalized communities,
emphasizing how socio-economic disadvantages and systemic discrimination contribute to heightened levels of anxiety, depression, and
PTSD. While many individuals struggle under these pressures, the findings also reveal that some develop resilience and adaptive coping
mechanisms that enhance emotional regulation and problem-solving skills. These insights underscore the dual nature of adversity, which
can both hinder and strengthen cognitive functioning. Despite its limitations, including reliance on self-reported data and a focus on
specific communities within Pakistan and Afghanistan, the research offers valuable implications for developing culturally sensitive
mental health interventions. By addressing both the psychological impacts of marginalization and fostering resilience, targeted
interventions can help promote mental health equity and improve overall well-being for marginalized populations. Future research
should explore these dynamics across a broader range of groups, using longitudinal approaches to better understand the long-term effects
of discrimination and cognitive adaptation.
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