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KNOWING THE UNKNOWN: A NEUROCOGNITIVE STUDY ON LGBTQ+ INDIVIDUALS

Sramana Chakraborty

1M. Phil. Clinical Psychology Trainee, Department of Clinical Ps

2Assistant Professor, Department of Clinical Psychology, Th
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The present study explores neurocognitive functioning among LGBTQ+ 

cisgender-heterosexual (CIS-HET) peers within the sociocultural context of India. Despite the 

decriminalization of homosexuality in 2018, stigma and discrimination persist, potentially affecting the 

cognitive-emotional health of LGBTQ+ populations. While Western literature highlights links between 

minority stress, executive functioning, and cognitive flexibility, limited evidence exists from Indian 

contexts. This study aimed to evaluate executive functions such as decision

and cognitive flexibility using the Wisconsin Card Sorting Test (WCST). A total of 100 participants 

aged 18–45 years were recruited, with equal representation from LGBTQ+ (n = 50) and CIS

50) groups. Standardized tools, includi

following a structured sampling strategy. Independent t

differences across all WCST domains. CIS

= 90.48) and fewer errors, whereas LGBTQ+ individuals exhibited elevated perseverative and non

perseverative errors, reflecting greater difficulty in adapting to shifting task demands. These findings 

suggest that while executive functioning remains intact,

cognitive flexibility and adaptability, which may be influenced by chronic minority stress and stigma 

rather than inherent cognitive deficits. The results align with the Minority Stress Model, underscoring 

the cognitive toll of persistent discrimination. The study highlights the necessity of culturally sensitive 

neuropsychological frameworks, LGBTQ+

protect against diagnostic bias. By validating LGBTQ+ iden

findings contribute to reducing stigma, informing affirmative practices, and promoting inclusive mental 

health care in India. 

Keywords: LGBTQ+, Neurocognition, Executive functioning, Minority stress.
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ABSTRACT 

The present study explores neurocognitive functioning among LGBTQ+ individuals in comparison to 

HET) peers within the sociocultural context of India. Despite the 

decriminalization of homosexuality in 2018, stigma and discrimination persist, potentially affecting the 

f LGBTQ+ populations. While Western literature highlights links between 

minority stress, executive functioning, and cognitive flexibility, limited evidence exists from Indian 

contexts. This study aimed to evaluate executive functions such as decision-makin

and cognitive flexibility using the Wisconsin Card Sorting Test (WCST). A total of 100 participants 

45 years were recruited, with equal representation from LGBTQ+ (n = 50) and CIS

50) groups. Standardized tools, including the Sexual Orientation Scale and WCST, were administered 

following a structured sampling strategy. Independent t-test analysis revealed significant group 

differences across all WCST domains. CIS-HET participants demonstrated higher correct responses (M 

= 90.48) and fewer errors, whereas LGBTQ+ individuals exhibited elevated perseverative and non

perseverative errors, reflecting greater difficulty in adapting to shifting task demands. These findings 

suggest that while executive functioning remains intact, LGBTQ+ participants experience challenges in 

cognitive flexibility and adaptability, which may be influenced by chronic minority stress and stigma 

rather than inherent cognitive deficits. The results align with the Minority Stress Model, underscoring 

cognitive toll of persistent discrimination. The study highlights the necessity of culturally sensitive 

neuropsychological frameworks, LGBTQ+-inclusive clinical norms, and policy interventions that 

protect against diagnostic bias. By validating LGBTQ+ identities through neurocognitive evidence, the 

findings contribute to reducing stigma, informing affirmative practices, and promoting inclusive mental 

: LGBTQ+, Neurocognition, Executive functioning, Minority stress. 
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INTRODUCTION 

The year 2018 marked remarkable progress in India, a region of Southeast Asia. The removal of 

Article 377 shaped a new confidence in the individuals who wanted to be enclosed in the shells of their 

own inferiority. The community of LGBTQIA+ th

skin in broad daylight. The article did bring changes in the constitution, but it did not change the minds 

of brown-skinned individuals living on the same soil. They are still termed as abnormal: Koth

(effeminate men who take a receptive role in same

incentive role), and Hijra (a transfeminine community with cultural

along with regional identities like Jogappa (trans

Yellamma) and Aravani (Tamil Nadu trans feminine community). In contrast, derogatory slang widely 

heard in society includes Meetha (“sweet,” mocking effeminate men), Chhakka (a taunt for hijras or 

effeminate men), Launda (used pejoratively for young queer boys), Number 6, Number 9 (code 

implying homosexuality), Sixer (mocking term for trans women), Gandu (abuse meaning “one who is 

penetrated”), Napunsak (“impotent,” used to insult queer and trans people), and 

trans feminine persons). Regional variants like "Shodhin" (a Bengali insult for effeminate men) and 

"Kinnar" (sometimes a neutral, sometimes mocking term for hijras in Hindi

circulate.  

This research aims to establish an understanding based on the differences in their neurocognitive 

function that can play a powerful role in supporting LGBTQ+ individuals by providing scientific 

evidence that validates gender identity preferences rather than pathologizing them. By st

functioning, cognitive processing, memory, attention, and executive functions in transgender, non

binary, and gender-diverse individuals, especially concerning the effects of frontal lobe functioning, we 

can highlight how cognitive profiles al

gender identity is deeply rooted in neurobiological and psychological processes, not merely a “choice” 

or “deviation,” thereby challenging stigma and misconceptions. Introducing comprehensive sex 

education in schools that includes discussions of gender diversity, safe sexual practices, and mental 

health is essential, especially as rates of HIV, unsafe sex, and substance addiction are rising among 

youth. Integrating neurocognitive insights into publ

safer health practices, and create more inclusive environments that affirm LGBTQ+ identities. 

Moreover, such research can distinguish between cognitive differences caused by minority stress 

(discrimination, stigma, trauma) and those inherent to neurodiversity, ensuring fair clinical 

interpretation. Neurocognitive studies can provide empirical justification for gender

support policy changes, and strengthen the legitimacy of diverse gender id
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The year 2018 marked remarkable progress in India, a region of Southeast Asia. The removal of 

Article 377 shaped a new confidence in the individuals who wanted to be enclosed in the shells of their 

own inferiority. The community of LGBTQIA+ that was so covert started to voice their rights and show 

skin in broad daylight. The article did bring changes in the constitution, but it did not change the minds 

skinned individuals living on the same soil. They are still termed as abnormal: Koth

(effeminate men who take a receptive role in same-sex relations), Panthi (masculine men taking the 

incentive role), and Hijra (a transfeminine community with cultural-historical roots across South Asia), 

along with regional identities like Jogappa (transfeminine persons in Karnataka linked to goddess 

Yellamma) and Aravani (Tamil Nadu trans feminine community). In contrast, derogatory slang widely 

heard in society includes Meetha (“sweet,” mocking effeminate men), Chhakka (a taunt for hijras or 

men), Launda (used pejoratively for young queer boys), Number 6, Number 9 (code 

implying homosexuality), Sixer (mocking term for trans women), Gandu (abuse meaning “one who is 

penetrated”), Napunsak (“impotent,” used to insult queer and trans people), and Ali (a Tamil slur for 

trans feminine persons). Regional variants like "Shodhin" (a Bengali insult for effeminate men) and 

"Kinnar" (sometimes a neutral, sometimes mocking term for hijras in Hindi-speaking areas) also 

lish an understanding based on the differences in their neurocognitive 

function that can play a powerful role in supporting LGBTQ+ individuals by providing scientific 

evidence that validates gender identity preferences rather than pathologizing them. By st

functioning, cognitive processing, memory, attention, and executive functions in transgender, non

diverse individuals, especially concerning the effects of frontal lobe functioning, we 

can highlight how cognitive profiles align with lived gender identity. This helps demonstrate that 

gender identity is deeply rooted in neurobiological and psychological processes, not merely a “choice” 

or “deviation,” thereby challenging stigma and misconceptions. Introducing comprehensive sex 

education in schools that includes discussions of gender diversity, safe sexual practices, and mental 

health is essential, especially as rates of HIV, unsafe sex, and substance addiction are rising among 

youth. Integrating neurocognitive insights into public policy can therefore help reduce stigma, promote 

safer health practices, and create more inclusive environments that affirm LGBTQ+ identities. 

Moreover, such research can distinguish between cognitive differences caused by minority stress 

n, stigma, trauma) and those inherent to neurodiversity, ensuring fair clinical 

interpretation. Neurocognitive studies can provide empirical justification for gender

support policy changes, and strengthen the legitimacy of diverse gender identities in both medical and 
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social contexts. 

REVIEW OF LITERATURE 

The Canadian Longitudinal Study on Aging (2023) reported that older gay men showed better 

cognitive flexibility compared to heterosexual men, and social support mediated the association 

between sexual orientation and verbal fluency in women. This underscores the buffering role of social 

connections. 

Das & Govindappa (2023) assessed anxiety, depression, and perceived social support among LGBTIQ 

individuals during the COVID-19 pandemic in Kera

106). Results indicated that nearly half of the respondents experienced severe to extremely severe 

depression, and over 40% had high levels of anxiety. Importantly, social support negatively correlates 

with psychological distress, suggesting that diminished support under stress may impair cognitive

emotional regulation. 

Manca, Wyman, and Berchicci (2023) investigated the impact of minority stress on specific 

cognitive domains in sexual minority adults. Using pop

of minority stress were significantly associated with lower fluid intelligence scores, while episodic 

memory remained unaffected. The findings underline the domain

vulnerabilities in this population. 

Singh et al. (2023) systematically reviewed the role of emotion suppression in mediating the 

relationship between minority stress and mental distress. Their conclusions imply that maladaptive 

emotion regulation strategies may also in

Beri & Gupta (2022) explored how homosexual individuals in India experience inequality, exclusion, 

and identity negotiation using secondary data. The authors emphasized how sociocultural structures and 

pervasive stigma shape psychological well

processes such as attention, working memory, and self

Yuan et al. (2022) analyzed linguistic data from LGBTQ+ onlin

finding increased use of cognitive-processing words and reduced positive emotion terms. The authors 

interpret this as evidence of heightened cognitive and emotional strain during crisis periods.

Xu, Norton, and Rahman (2020) 

methods. They found that sexual orientation differences were most evident in mental rotation and 

water-level tests, while no differences emerged in spatial location memory. These findings refine

selection of tasks for future studies. 

Correro and Nielson (2020) examined the association between minority stress and cognitive decline 

among LGBTQ+ elders. The authors proposed that chronic exposure to discrimination, stigma, and 
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The Canadian Longitudinal Study on Aging (2023) reported that older gay men showed better 

cognitive flexibility compared to heterosexual men, and social support mediated the association 

ween sexual orientation and verbal fluency in women. This underscores the buffering role of social 

Das & Govindappa (2023) assessed anxiety, depression, and perceived social support among LGBTIQ 

19 pandemic in Kerala using the DASS-21 and the MSPSS scale (n = 

106). Results indicated that nearly half of the respondents experienced severe to extremely severe 

depression, and over 40% had high levels of anxiety. Importantly, social support negatively correlates 

chological distress, suggesting that diminished support under stress may impair cognitive

Manca, Wyman, and Berchicci (2023) investigated the impact of minority stress on specific 

cognitive domains in sexual minority adults. Using population-level data, they found that higher levels 

of minority stress were significantly associated with lower fluid intelligence scores, while episodic 

memory remained unaffected. The findings underline the domain-specific nature of cognitive 

Singh et al. (2023) systematically reviewed the role of emotion suppression in mediating the 

relationship between minority stress and mental distress. Their conclusions imply that maladaptive 

emotion regulation strategies may also influence cognitive performance under stress.

Beri & Gupta (2022) explored how homosexual individuals in India experience inequality, exclusion, 

and identity negotiation using secondary data. The authors emphasized how sociocultural structures and 

stigma shape psychological well-being and self-concept, factors likely to influence cognitive 

processes such as attention, working memory, and self-referential processing within LGBTQ+ contexts.

Yuan et al. (2022) analyzed linguistic data from LGBTQ+ online communities during COVID

processing words and reduced positive emotion terms. The authors 

interpret this as evidence of heightened cognitive and emotional strain during crisis periods.

Xu, Norton, and Rahman (2020) extended their previous work using multivariate meta

methods. They found that sexual orientation differences were most evident in mental rotation and 

level tests, while no differences emerged in spatial location memory. These findings refine
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internalized negative attitudes may accelerate neurodegenerative processes through stress

alterations in the hypothalamic–pituitary

Flint et al. (2019) used structural MRI to explore brain morphology in transgender women, finding 

misclassification patterns relative to cisgender male and female brains. These findings suggest that 

brain structure in transgender individuals may follow unique developmental pathways.

Xu, Norton, and Rahman (2017) conducted a meta

abilities. Their results showed a “cross

heterosexual women in certain spatial and verbal tasks, and lesbian women showing partial shifts 

toward male-typical performance in spatial abilities.

Jones (2017) investigated the link between minority stress and working memory in LGB adults. The 

study found that psychological distress and rumination mediated this relationship, suggesting cognitive 

load as a mechanism through which stress affects 

Podder & Mukherjee (2016) investigated cognitive emotion regulation and locus of control among 

LGBT individuals compared to heterosexuals in a sample from Calcutta. Using standardized measures, 

they found that LGBT participants engaged more in negative emotion regula

stronger internal locus of control. Transgender individuals, in particular, reported the highest levels of 

negative regulation. These cognitive

regulation impacting executive cognitive functions.

METHOD 

Participants: 

The study included a total of 100 participants between the ages of 18 and 45 years, comprising two 

groups: 50 individuals who self-identified as LGBTQ+ (Group 1) and 50 individuals who identified as 

cisgender and heterosexual (CIS-HET, Group 2). Participants were drawn from both urban and rural 

areas of Tripura to capture diversity in cultural background, socioeconomic status, and access to mental 

health services. 

Sampling Size: 

The sample size of 100 was determined to provide sufficient statistical power while remaining feasible 

for data collection. For the LGBTQ+ group, the calculation was guided by Slovin’s formula at a 95% 

confidence level and 5% margin of error, which suggested that a minimum of 4

representative of the LGBTQ+ population in Tripura. To maintain balance and ensure valid group 

comparisons, an equal number of participants (n = 50) was included in both groups.

Sampling Process: 

A combination of purposive and snowb

IUT Journal of Advanced Research and Development 

IUT Journal of Advanced Research and Development(IUT- JARD),The ICFAI University Tripura

ve attitudes may accelerate neurodegenerative processes through stress

pituitary–adrenal axis. 

Flint et al. (2019) used structural MRI to explore brain morphology in transgender women, finding 

rns relative to cisgender male and female brains. These findings suggest that 

brain structure in transgender individuals may follow unique developmental pathways.

Xu, Norton, and Rahman (2017) conducted a meta-analysis on sexual orientation and neurocognit

abilities. Their results showed a “cross-sex shift” pattern, with gay men performing more like 

heterosexual women in certain spatial and verbal tasks, and lesbian women showing partial shifts 

typical performance in spatial abilities. 

(2017) investigated the link between minority stress and working memory in LGB adults. The 

study found that psychological distress and rumination mediated this relationship, suggesting cognitive 

load as a mechanism through which stress affects  

kherjee (2016) investigated cognitive emotion regulation and locus of control among 

LGBT individuals compared to heterosexuals in a sample from Calcutta. Using standardized measures, 

they found that LGBT participants engaged more in negative emotion regulation strategies and had a 

stronger internal locus of control. Transgender individuals, in particular, reported the highest levels of 

negative regulation. These cognitive-emotional patterns suggest potential vulnerabilities in stress 

ecutive cognitive functions. 

The study included a total of 100 participants between the ages of 18 and 45 years, comprising two 

identified as LGBTQ+ (Group 1) and 50 individuals who identified as 

HET, Group 2). Participants were drawn from both urban and rural 

areas of Tripura to capture diversity in cultural background, socioeconomic status, and access to mental 

was determined to provide sufficient statistical power while remaining feasible 

for data collection. For the LGBTQ+ group, the calculation was guided by Slovin’s formula at a 95% 

confidence level and 5% margin of error, which suggested that a minimum of 49 participants would be 

representative of the LGBTQ+ population in Tripura. To maintain balance and ensure valid group 

comparisons, an equal number of participants (n = 50) was included in both groups.

A combination of purposive and snowball sampling methods was used for Group 1 (LGBTQ+). Initial 
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participants were approached through LGBTQ+ support groups, NGOs (e.g., Swabhiman, Yojak, Jana 

Unnayan Samiti), and social media campaigns, who then referred others from their networks. For Group 

2 (CIS-HET), participants were recruited through random sampling from universities, workplaces, and 

online platforms. This dual approach helped achieve both representativeness and feasibility while 

ensuring diversity across the sample.

Materials 

Sexual Orientation Scale (SQS; Sagayaraj & Gopal, 2020) 

orientation with high test–retest reliability (r = 0.96) and good internal consistency (Cronbach’s α = 

0.71–0.88). It has been validated across multiple dimensions inc

construct validity, making it suitable for accurately assessing orientation in diverse populations.

Wisconsin Card Sorting Test (WCST; Berg, 1948) 

assessment that evaluates executive functioning, particularly cognitive flexibility, abstract reasoning, 

and problem-solving. The WCST involves 64

assess adaptability and set-shifting abilities.

Procedure 

A comfortable and confidential environment was established to build rapport with participants before 

data collection. After obtaining informed consent, participants completed demographic forms followed 

by the SQS and the WCST. LGBTQ+ individuals were recruited via NGOs, social media ou

support groups, while CIS-HET participants were recruited randomly from universities and workplaces. 

Data collection was conducted offline through paper

consistency. Privacy and confidentiality 

Data Analysis 

Data were analysed using both descriptive and inferential statistics. Descriptive statistics (mean, 

median, mode, and standard deviation) summarized demographic characteristics and t

Independent sample t-tests were then conducted to compare executive functioning between LGBTQ+ 

and CIS-HET groups across WCST variables, enabling the study to identify significant differences and 

explore whether variations in performance reflec

by minority stress and environmental factors

Results 

Table shows the result of t-test used to compare the mean of LGBTQ and CIS

their executive functioning. 

The WCST results table highlights clear differences in executive functioning between CIS

LGBTQ+ participants. On the WCST
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participants were approached through LGBTQ+ support groups, NGOs (e.g., Swabhiman, Yojak, Jana 

Unnayan Samiti), and social media campaigns, who then referred others from their networks. For Group 

HET), participants were recruited through random sampling from universities, workplaces, and 

online platforms. This dual approach helped achieve both representativeness and feasibility while 

ensuring diversity across the sample. 

entation Scale (SQS; Sagayaraj & Gopal, 2020) – A 28-item standardized measure of sexual 

retest reliability (r = 0.96) and good internal consistency (Cronbach’s α = 

0.88). It has been validated across multiple dimensions including face, content, criterion, and 

construct validity, making it suitable for accurately assessing orientation in diverse populations.

Wisconsin Card Sorting Test (WCST; Berg, 1948) – A performance-based neuropsychological 

tive functioning, particularly cognitive flexibility, abstract reasoning, 

solving. The WCST involves 64–128 card-sorting trials and has been widely used to 

shifting abilities. 

environment was established to build rapport with participants before 

data collection. After obtaining informed consent, participants completed demographic forms followed 

by the SQS and the WCST. LGBTQ+ individuals were recruited via NGOs, social media ou

HET participants were recruited randomly from universities and workplaces. 

Data collection was conducted offline through paper-based surveys and task administration to maintain 

consistency. Privacy and confidentiality were strictly observed, with all responses securely stored.

Data were analysed using both descriptive and inferential statistics. Descriptive statistics (mean, 

median, mode, and standard deviation) summarized demographic characteristics and t

tests were then conducted to compare executive functioning between LGBTQ+ 

HET groups across WCST variables, enabling the study to identify significant differences and 

explore whether variations in performance reflected inherent neurocognitive diversity or were shaped 

by minority stress and environmental factors 

test used to compare the mean of LGBTQ and CIS-HET gender based on 

hlights clear differences in executive functioning between CIS

LGBTQ+ participants. On the WCST-C (Correct Responses), CIS-HET individuals achieved higher 
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participants were approached through LGBTQ+ support groups, NGOs (e.g., Swabhiman, Yojak, Jana 

Unnayan Samiti), and social media campaigns, who then referred others from their networks. For Group 

HET), participants were recruited through random sampling from universities, workplaces, and 

online platforms. This dual approach helped achieve both representativeness and feasibility while 

item standardized measure of sexual 

retest reliability (r = 0.96) and good internal consistency (Cronbach’s α = 

luding face, content, criterion, and 

construct validity, making it suitable for accurately assessing orientation in diverse populations. 

based neuropsychological 

tive functioning, particularly cognitive flexibility, abstract reasoning, 

sorting trials and has been widely used to 

environment was established to build rapport with participants before 

data collection. After obtaining informed consent, participants completed demographic forms followed 

by the SQS and the WCST. LGBTQ+ individuals were recruited via NGOs, social media outreach, and 

HET participants were recruited randomly from universities and workplaces. 

based surveys and task administration to maintain 

were strictly observed, with all responses securely stored. 

Data were analysed using both descriptive and inferential statistics. Descriptive statistics (mean, 

median, mode, and standard deviation) summarized demographic characteristics and test scores. 

tests were then conducted to compare executive functioning between LGBTQ+ 

HET groups across WCST variables, enabling the study to identify significant differences and 

ted inherent neurocognitive diversity or were shaped 

HET gender based on 

hlights clear differences in executive functioning between CIS-HET and 
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mean scores (M = 90.48, SD = 12.586) compared to LGBTQ+ participants (M = 61.92, SD = 7.264),

indicating stronger cognitive flexibility and accuracy in the control group. In contrast, LGBTQ+ 

participants recorded higher error rates across all error

WCST-PR (Perseverative Responses), WCST

Perseverative Errors). For instance, perseverative responses and errors were notably higher among 

LGBTQ+ individuals (M = 30.56, SD = 11.832; M = 21.00, SD = 8.003, respectively) than in CIS

participants (M = 11.34, SD = 4.192; M = 8.74, SD = 5.635). These differences were statistically 

significant, as reflected by large negative t

suggest that while LGBTQ+ individuals demonstrate intact executive functions, they ex

difficulty in cognitive flexibility, decision

peers. Such disparities may not necessarily reflect inherent cognitive deficits but could instead be 

influenced by chronic minority stres

load on LGBTQ+ individuals. 

Table 1. shows the result of t-test used to compare the mean of LGBTQ and CIS

their executive functioning 

WCST Variable 

WCST-C (Correct Responses) 

WCST-E (Errors) 

WCST-PR (Perseverative 

Responses) 

WCST-PE (Perseverative 

Errors) 

WCST-NPE (Non-Perseverative 

Errors) 

 

Discussion 

This study investigated differences in executive functioning between LGBTQ+ and CIS

individuals, focusing on cognitive flexibility, decision
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mean scores (M = 90.48, SD = 12.586) compared to LGBTQ+ participants (M = 61.92, SD = 7.264),

indicating stronger cognitive flexibility and accuracy in the control group. In contrast, LGBTQ+ 

participants recorded higher error rates across all error-related indices, including WCST

PR (Perseverative Responses), WCST-PE (Perseverative Errors), and WCST

Perseverative Errors). For instance, perseverative responses and errors were notably higher among 

LGBTQ+ individuals (M = 30.56, SD = 11.832; M = 21.00, SD = 8.003, respectively) than in CIS

192; M = 8.74, SD = 5.635). These differences were statistically 

significant, as reflected by large negative t-values across all comparisons. Taken together, the findings 

suggest that while LGBTQ+ individuals demonstrate intact executive functions, they ex

difficulty in cognitive flexibility, decision-making, and adapting to shifting rules compared to CIS

peers. Such disparities may not necessarily reflect inherent cognitive deficits but could instead be 

influenced by chronic minority stress, stigma, and psychosocial pressures that place additional cognitive 

test used to compare the mean of LGBTQ and CIS-HET gender based on 

Group 1 Mean 

(CIS-HET) 

Group 1 

SD 

Group 2 

Mean 

(LGBT+) 

90.48 12.586 61.92 

20.08 5.667 36.74 

11.34 4.192 30.56 

8.74 5.635 21.00 

9.38 8.327 14.98 

This study investigated differences in executive functioning between LGBTQ+ and CIS

individuals, focusing on cognitive flexibility, decision-making, and problem-solving as measured by the 
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mean scores (M = 90.48, SD = 12.586) compared to LGBTQ+ participants (M = 61.92, SD = 7.264), 

indicating stronger cognitive flexibility and accuracy in the control group. In contrast, LGBTQ+ 

related indices, including WCST-E (Errors), 

e Errors), and WCST-NPE (Non-

Perseverative Errors). For instance, perseverative responses and errors were notably higher among 

LGBTQ+ individuals (M = 30.56, SD = 11.832; M = 21.00, SD = 8.003, respectively) than in CIS-HET 

192; M = 8.74, SD = 5.635). These differences were statistically 

values across all comparisons. Taken together, the findings 

suggest that while LGBTQ+ individuals demonstrate intact executive functions, they exhibit greater 

making, and adapting to shifting rules compared to CIS-HET 

peers. Such disparities may not necessarily reflect inherent cognitive deficits but could instead be 

s, stigma, and psychosocial pressures that place additional cognitive 

HET gender based on 

2 

 

Group 

2 SD 

t-test 

scores 

7.264 13.897 

12.626 -8.512 

11.832 10.862 

8.003 -8.858 

7.906 -3.448 

This study investigated differences in executive functioning between LGBTQ+ and CIS-HET 

solving as measured by the 
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Wisconsin Card Sorting Test (WCST). The discussion is structured

interpreted considering prior research.

Hypothesis 1: There will be no significant difference in cognitive flexibility, decision

problem-solving abilities between LGBTQ+ and CIS

neuropsychological tests. 

This hypothesis was rejected. Results showed a clear and statistically significant difference across all 

WCST variables. CIS-HET individuals scored significantly higher on correct responses (WCST

90.48, SD = 12.586) compared to LGBTQ+ participants (M = 61.92, SD = 7.264), with a large t

(t = -13.897). Conversely, LGBTQ+ individuals demonstrated higher error rates, including total errors 

(WCST-E: M = 36.74, SD = 12.626 vs. M = 20.08, SD = 5.667; t = 

(WCST-PR: M = 30.56, SD = 11.832 vs. M = 11.34, SD = 4.192; t = 

(WCST-PE: M = 21.00, SD = 8.003 vs. M = 8.74, SD = 5.635; t = 

(WCST-NPE: M = 14.98, SD = 7.906 

LGBTQ+ individuals face greater challenges in maintaining cognitive flexibility and shifting problem

solving strategies when task demands change. The findings resonate with Meyer’s (2003) Mi

Stress Model, which posits that chronic exposure to stigma, discrimination, and identity

stressors can impair both cognitive and emotional regulation. Similarly, Puckett et al. (2020) reported 

that ongoing discrimination has measurable negat

being of LGBTQ+ individuals. Thus, the lower WCST performance among LGBTQ+ participants is 

more plausibly linked to external psychosocial stressors than to inherent neurocognitive deficits.

Hypothesis 2: There will be no significant difference in overall executive functioning between 

LGBTQ+ and CIS-HET individuals.

This hypothesis was also rejected. Across all measures of the WCST, significant group differences were 

observed, with CIS-HET individuals consi

differences in perseverative errors and responses, in particular, indicate reduced adaptability among 

LGBTQ+ individuals when faced with shifting task rules. This aligns with findings from Garcia

Falgueras & Swaab (2010) and Zubiaurre

and identity formation are closely related to frontal lobe processes. These studies emphasize that 

identity is rooted in neurological structures rather than

although LGBTQ+ participants scored lower, their performance still reflected intact executive 

functioning, suggesting that identity

performance differences. Kranz et al. (2014) further demonstrated that gender identity is strongly 

correlated with neurobiological markers, debunking the outdated notion of LGBTQ+ identities as a 
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Wisconsin Card Sorting Test (WCST). The discussion is structured around the hypotheses, with results 

interpreted considering prior research. 

Hypothesis 1: There will be no significant difference in cognitive flexibility, decision

solving abilities between LGBTQ+ and CIS-HET individuals as measured b

This hypothesis was rejected. Results showed a clear and statistically significant difference across all 

HET individuals scored significantly higher on correct responses (WCST

12.586) compared to LGBTQ+ participants (M = 61.92, SD = 7.264), with a large t

13.897). Conversely, LGBTQ+ individuals demonstrated higher error rates, including total errors 

E: M = 36.74, SD = 12.626 vs. M = 20.08, SD = 5.667; t = -8.512), perseverative responses 

PR: M = 30.56, SD = 11.832 vs. M = 11.34, SD = 4.192; t = -10.862), perseverative errors 

PE: M = 21.00, SD = 8.003 vs. M = 8.74, SD = 5.635; t = -8.858), and non

NPE: M = 14.98, SD = 7.906 vs. M = 9.38, SD = 8.327; t = -3.448). These results suggest that 

LGBTQ+ individuals face greater challenges in maintaining cognitive flexibility and shifting problem

solving strategies when task demands change. The findings resonate with Meyer’s (2003) Mi

Stress Model, which posits that chronic exposure to stigma, discrimination, and identity

stressors can impair both cognitive and emotional regulation. Similarly, Puckett et al. (2020) reported 

that ongoing discrimination has measurable negative effects on the psychological and cognitive well

being of LGBTQ+ individuals. Thus, the lower WCST performance among LGBTQ+ participants is 

more plausibly linked to external psychosocial stressors than to inherent neurocognitive deficits.

There will be no significant difference in overall executive functioning between 

HET individuals. 

This hypothesis was also rejected. Across all measures of the WCST, significant group differences were 

HET individuals consistently outperforming LGBTQ+ participants. The significant 

differences in perseverative errors and responses, in particular, indicate reduced adaptability among 

LGBTQ+ individuals when faced with shifting task rules. This aligns with findings from Garcia

algueras & Swaab (2010) and Zubiaurre-Elorza et al. (2013), which showed that executive functioning 

and identity formation are closely related to frontal lobe processes. These studies emphasize that 

identity is rooted in neurological structures rather than pathology. It is important to highlight that 

although LGBTQ+ participants scored lower, their performance still reflected intact executive 

functioning, suggesting that identity-related stress, rather than cognitive impairment, contributes to 

ifferences. Kranz et al. (2014) further demonstrated that gender identity is strongly 

correlated with neurobiological markers, debunking the outdated notion of LGBTQ+ identities as a 
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around the hypotheses, with results 

Hypothesis 1: There will be no significant difference in cognitive flexibility, decision-making, and 

HET individuals as measured by standardized 

This hypothesis was rejected. Results showed a clear and statistically significant difference across all 

HET individuals scored significantly higher on correct responses (WCST-C: M = 

12.586) compared to LGBTQ+ participants (M = 61.92, SD = 7.264), with a large t-value 

13.897). Conversely, LGBTQ+ individuals demonstrated higher error rates, including total errors 

2), perseverative responses 

10.862), perseverative errors 

8.858), and non-perseverative errors 

3.448). These results suggest that 

LGBTQ+ individuals face greater challenges in maintaining cognitive flexibility and shifting problem-

solving strategies when task demands change. The findings resonate with Meyer’s (2003) Minority 

Stress Model, which posits that chronic exposure to stigma, discrimination, and identity-related 

stressors can impair both cognitive and emotional regulation. Similarly, Puckett et al. (2020) reported 

ive effects on the psychological and cognitive well-

being of LGBTQ+ individuals. Thus, the lower WCST performance among LGBTQ+ participants is 

more plausibly linked to external psychosocial stressors than to inherent neurocognitive deficits. 

There will be no significant difference in overall executive functioning between 

This hypothesis was also rejected. Across all measures of the WCST, significant group differences were 

stently outperforming LGBTQ+ participants. The significant 

differences in perseverative errors and responses, in particular, indicate reduced adaptability among 

LGBTQ+ individuals when faced with shifting task rules. This aligns with findings from Garcia-

Elorza et al. (2013), which showed that executive functioning 

and identity formation are closely related to frontal lobe processes. These studies emphasize that 

pathology. It is important to highlight that 

although LGBTQ+ participants scored lower, their performance still reflected intact executive 

related stress, rather than cognitive impairment, contributes to 

ifferences. Kranz et al. (2014) further demonstrated that gender identity is strongly 

correlated with neurobiological markers, debunking the outdated notion of LGBTQ+ identities as a 
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mental disorder. The higher error rates in this study may therefore refle

navigating systemic stigma, as supported by Russell & Fish (2016), who showed that bias in healthcare 

environments compounds stress and hinders cognitive resilience.

CONCLUSION 

The present study concludes that significant differenc

LGBTQ+ and CIS-HET individuals, as measured through the Wisconsin Card Sorting Test (WCST). 

While CIS-HET participants demonstrated higher accuracy and fewer errors, LGBTQ+ participants 

recorded more perseverative and non

flexibility, decision-making, and problem

misinterpreted as inherent cognitive deficits but rather as outcomes shaped by chronic minority

discrimination, and societal stigma, consistent with the Minority Stress Model (Meyer, 2003). The 

findings reinforce that LGBTQ+ identities are neurologically valid and part of natural human diversity, 

not pathologies. Therefore, the study highlig

neuropsychological frameworks, affirmative mental health policies, and inclusive education such as 

comprehensive sex education to address rising concerns of HIV and addiction that collectively 

safeguard the dignity and rights of LGBTQ+ individuals while improving equitable access to mental 

healthcare. 

FUTURE DIRECTIONS 

Longitudinal Studies – Future research should track cognitive performance of LGBTQ+ individuals 

over time to examine how minority stress, resilien

functioning. 

Inclusion of Transgender and Non

neurocognitive effects of gender-affirming interventions, such as hormone therapy and transition

related healthcare. 

Cross-Cultural Comparative Research 

cultural groups will help identify regional influences on neurocognitive performance and access to care.

Development of LGBTQ+-Inclusive Norms 

LGBTQ+ populations will prevent misdiagnosis and ensure more accurate clinical interpretation.

Intervention-Based Research – Future work should design and test cognitive and psychosocial 

interventions that reduce the impact of minority stress on executive functioning and mental health 

outcomes. 
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mental disorder. The higher error rates in this study may therefore reflect the cognitive toll of 

navigating systemic stigma, as supported by Russell & Fish (2016), who showed that bias in healthcare 

environments compounds stress and hinders cognitive resilience. 

The present study concludes that significant differences exist in executive functioning between 

HET individuals, as measured through the Wisconsin Card Sorting Test (WCST). 

HET participants demonstrated higher accuracy and fewer errors, LGBTQ+ participants 

and non-perseverative errors, suggesting challenges in cognitive 

making, and problem-solving. Importantly, these differences should not be 

misinterpreted as inherent cognitive deficits but rather as outcomes shaped by chronic minority

discrimination, and societal stigma, consistent with the Minority Stress Model (Meyer, 2003). The 

findings reinforce that LGBTQ+ identities are neurologically valid and part of natural human diversity, 

not pathologies. Therefore, the study highlights the urgent need for culturally sensitive 

neuropsychological frameworks, affirmative mental health policies, and inclusive education such as 

comprehensive sex education to address rising concerns of HIV and addiction that collectively 

ity and rights of LGBTQ+ individuals while improving equitable access to mental 

Future research should track cognitive performance of LGBTQ+ individuals 

over time to examine how minority stress, resilience, and social changes influence executive 

Inclusion of Transgender and Non-Binary Individuals – Specific studies are needed on the 

affirming interventions, such as hormone therapy and transition

Cultural Comparative Research – Expanding similar studies across different Indian states and 

cultural groups will help identify regional influences on neurocognitive performance and access to care.

Inclusive Norms – Establishing baseline neuropsychological data for 

LGBTQ+ populations will prevent misdiagnosis and ensure more accurate clinical interpretation.

Future work should design and test cognitive and psychosocial 

the impact of minority stress on executive functioning and mental health 
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comprehensive sex education to address rising concerns of HIV and addiction that collectively 

ity and rights of LGBTQ+ individuals while improving equitable access to mental 

Future research should track cognitive performance of LGBTQ+ individuals 

ce, and social changes influence executive 

Specific studies are needed on the 

affirming interventions, such as hormone therapy and transition-

Expanding similar studies across different Indian states and 

cultural groups will help identify regional influences on neurocognitive performance and access to care. 

ishing baseline neuropsychological data for 

LGBTQ+ populations will prevent misdiagnosis and ensure more accurate clinical interpretation. 

Future work should design and test cognitive and psychosocial 

the impact of minority stress on executive functioning and mental health 
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