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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
This study examines the influence of urban environments 

on Attention-Deficit/Hyperactivity Disorder (ADHD) and 
executive function (EF) impairments in adolescents. Drawing 
from a school-based cohort of 1,260 students aged 11–18 
in Kosovo, the research investigates how environmental 
stressors, gender, and parental education shape the severity 
and presentation of ADHD-related symptoms. Results indicate 
that adolescents living in urban areas exhibit significantly 
higher rates of EF impairments—particularly in behavioral, 
emotional, and cognitive regulation—compared to their rural 
peers. Notably, girls with ADHD displayed elevated emotional 
dysregulation scores, while lower paternal education emerged 
as a strong predictor of symptom severity. Urban adolescents 
also performed more poorly on Stroop and Go/No-Go 
tasks, indicating deficits in inhibition and cognitive control. 
These findings underscore the importance of incorporating 
environmental and socio-demographic variables into ADHD 
assessment and intervention protocols. ADHD should be 
conceptualized not only as a neurodevelopmental disorder but 
also as an ecologically embedded condition that reflects the 
broader psychosocial context of adolescence.

Key words. ADHD, executive function, urban environment, 
adolescents, gender differences, cognitive regulation, ecological risk.
Introduction.

Attention-Deficit/Hyperactivity Disorder (ADHD) is among 
the most frequently diagnosed neurodevelopmental conditions 
in childhood and adolescence, affecting between 1% and 15% 
of youth worldwide. Traditionally considered a genetically 
determined disorder, ADHD is classically associated with 
persistent patterns of inattention, hyperactivity, and impulsivity. 
However, recent findings suggest that this view is overly 
reductive. An increasing body of interdisciplinary research 
points toward the importance of environmental contexts—
especially urban environments—in influencing the onset, 
severity, and expression of ADHD symptoms [1,2].

Executive functions (EF) are a constellation of high-level 
cognitive processes responsible for goal-directed behavior, 
emotion regulation, working memory, and inhibitory control. 
Deficits in EF are not only hallmark features of ADHD but 
also highly sensitive to contextual and ecological factors [3,4]. 
Urban life—characterized by overstimulation, reduced nature 
exposure, chronic noise, and social fragmentation—may impair 
EF development by taxing the self-regulatory system during its 
critical neurodevelopmental phase [5,6].

Moreover, research shows that urban adolescents are at 
increased risk for emotional dysregulation, delayed cognitive 
control, and behavioral inhibition problems [7]. These effects 

may be further compounded by gender, socioeconomic 
pressures, and varying levels of parental support. Emerging 
studies argue that adolescent girls with ADHD often exhibit 
an “internalizing phenotype,” manifesting symptoms that are 
underdiagnosed due to their emotional, rather than behavioral, 
presentation [8,9].

While EF deficits have typically been studied in clinical 
settings, there is a growing recognition that real-world 
functioning cannot be fully understood without ecological 
validity. The interplay between environmental adversity and 
neurocognitive development has thus become a critical focus 
of contemporary ADHD research. Accordingly, this study 
investigates how urban residency influences ADHD symptoms 
and executive function performance in a large school-based 
sample of adolescents in Kosovo, with a particular focus on 
gender and parental education as moderating variables [10].
Materials and Methods.

A prospective cohort study was conducted involving 1,260 
adolescents aged 11 to 18 years (M = 14.23, SD = 2.24), 
recruited from public schools in both urban and rural areas across 
Kosovo. Stratified random sampling ensured representation 
across different regions and demographic profiles. The sample 
was balanced in terms of gender, with 46.8% males and 53.2% 
females. Participants were categorized into ADHD and non-
ADHD groups based on symptom criteria, and analyses were 
conducted to assess executive function (EF) performance across 
environmental and demographic variables.
Instruments:

A combination of standardized neuropsychological and self-
report tools was used:
• Youth Self Report (YSR): Used to assess ADHD 

symptomatology via the Attention Problems subscale. 
A T-score above 65 was used to classify participants as 
exhibiting ADHD characteristics.

• Behavior Rating Inventory of Executive Function – Self 
Report (BRIEF-SR): This instrument measured three EF 
domains:

o	Behavioral Regulation Index (BRI)
o	Emotional Regulation Index (ERI)
o	Cognitive Regulation Index (CRI)
• Stroop Color and Word Test: Administered to evaluate 

cognitive inhibition and processing speed.
• Go/No-Go Task: Employed to assess motor inhibition and 

attention regulation.
All instruments were translated and culturally adapted into 

Albanian. Reliability tests conducted during the pilot phase 
demonstrated strong internal consistency (Cronbach’s alpha = 
.84 to .91 across instruments).
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Ethical Considerations:
The study was conducted in accordance with the ethical 

principles outlined in the Declaration of Helsinki (1975, 
revised 2008). Prior to data collection, the study received 
official approval from the Ministry of Education and 
the Department of Pre-University Education of Kosovo. 
Written informed consent was obtained from the parents 
or legal guardians of all participants, and verbal assent was 
obtained from the adolescents themselves. All participants were 
assured of anonymity, voluntary participation, and the right to 
withdraw at any time.
Statistical Analysis:

All statistical analyses were carried out using SPSS version 
23.0. Descriptive statistics (means, standard deviations, 
frequencies) were used to summarize demographic and clinical 
variables. Independent-samples t-tests and one-way ANOVA 
were performed to compare EF scores and ADHD prevalence 
across environmental and gender-based subgroups. Chi-square 
tests were used for categorical variable associations, and 
Pearson’s correlations examined the relationship between 
ADHD symptoms and EF indices. Additionally, multiple 
regression analyses were employed to assess the predictive 
power of parental education levels and environmental factors 
on ADHD symptomatology. A significance threshold of p < 
.05 was used throughout the study, with p < .001 interpreted as 
highly significant.
Results.

Out of the total sample, 7.5% of adolescents met the clinical 
threshold for ADHD, while 15% demonstrated clinically 
significant impairments in overall executive functioning, as 
measured by the Global Executive Composite (GEC). Urban 
adolescents scored significantly higher on the GEC (p < .001), 
indicating greater difficulties in executive regulation compared 
to their rural peers.

Detailed analysis of BRIEF-SR subscales revealed that urban 
adolescents showed elevated scores across all three EF domains:
• Behavioral Regulation Index (BRI): Urban M = 69.8 (SD 

= 11.2), Rural M = 63.1 (SD = 9.8), t(1258) = 8.31, p < .001

• Emotional Regulation Index (ERI): Urban M = 71.3 (SD = 
12.6), Rural M = 64.7 (SD = 10.4), t(1258) = 9.02, p < .001

• Cognitive Regulation Index (CRI): Urban M = 74.5 (SD = 
13.8), Rural M = 68.0 (SD = 11.1), t(1258) = 7.86, p < .001

Significant gender differences were observed, particularly in 
the ERI subscale. Female adolescents with ADHD scored higher 
on ERI (M = 73.4, SD = 11.9) than their male counterparts (M 
= 67.1, SD = 10.6), suggesting greater emotional dysregulation 
among girls (t(94) = 3.48, p = .001).

Performance on neurocognitive tests further supported these 
findings. The Stroop Test indicated longer reaction times 
in urban adolescents with ADHD (M = 52.1 seconds, SD = 
8.3) compared to their rural counterparts (M = 46.7 seconds, 
SD = 7.4), t(92) = 4.18, p < .001. Similarly, the Go/No-Go 
Task showed a higher rate of commission errors among urban 
adolescents (M = 17.3 errors, SD = 3.5) than rural ones (M = 
13.2 errors, SD = 3.1), t(92) = 5.26, p < .001.

A multiple regression analysis was conducted to explore 
whether parental education predicted ADHD prevalence. The 
results showed that father’s education level was a significant 
negative predictor (β = -0.32, p < .001), while the mother’s 
education level was not statistically significant (p = .17). This 
suggests that paternal educational background may play a more 
pronounced role in ADHD-related outcomes.
Discussion.

The findings of this study align with a growing body of 
research that challenges the traditional biomedical narrative 
of ADHD. While genetic predispositions remain a central 
element of its etiology, our results provide compelling evidence 
that environmental factors—particularly urban living—
significantly shape the presentation and severity of ADHD 
symptoms. Urban adolescents displayed elevated executive 
dysfunction, particularly in behavioral, emotional, and cognitive 
regulation, suggesting that urban stressors may overload the 
developing executive system.

One of the most striking findings was the gender-based 
variation in executive function performance, specifically in 
emotional regulation. Female adolescents with ADHD exhibited 
significantly higher scores on the Emotional Regulation 
Index (ERI) than males. This may reflect the “internalizing” 
phenotype often observed in girls, where emotional 
dysregulation manifests as anxiety, rumination, and social 
withdrawal—symptoms that are easily overlooked in traditional 
ADHD screening. Hormonal fluctuations during adolescence, 
coupled with higher societal expectations for emotional control 
in girls, may further amplify these difficulties.

Additionally, the data highlighted a significant correlation 
between father’s level of education and ADHD symptomatology 
in adolescents. One interpretation is that paternal education 
serves as a proxy for broader psychosocial and parenting 
variables—such as cognitive stimulation at home, awareness of 
behavioral health, and consistency in discipline. Interestingly, 
the mother’s education level was not statistically significant, 
which may suggest a cultural or contextual effect where the 
father’s role in shaping behavioral norms is more pronounced, 
particularly in patriarchal societies like Kosovo.

Variable Urban (n = 750) Rural (n = 510) Total (N = 1260)
Male 350 (46.6%) 240 (47.0%) 590 (46.8%)
Female 400 (53.4%) 270 (53.0%) 670 (53.2%)
Mean Age 14.20 (SD = 1.08) 14.30 (SD = 1.07) 14.23 (SD = 1.08)

Table 1. Sample Characteristics by Residency.

Note: Age is presented as mean (standard deviation). Gender 
distribution is expressed as absolute values and percentages.

Group ADHD (%) EF Impairment (%)
Urban 9.3% 19.5%
Rural 4.7% 9.8%
Total 7.5% 15.0%

Table 2. Prevalence of ADHD and Executive Function (EF) 
Impairments by Residency.

Note: Percentages reflect the proportion of adolescents meeting 
clinical criteria for ADHD and EF impairment based on standardized 
cutoffs from YSR and BRIEF-SR.
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Our neurocognitive data, including the Stroop and Go/No-
Go tests, reinforce the pattern of cognitive overload among 
urban adolescents. Slower reaction times and higher error rates 
point to diminished attentional control and impaired inhibitory 
function, both of which are core features of ADHD. These 
findings underline the importance of incorporating ecological 
screening tools into clinical assessment protocols, particularly 
in settings with rising urbanization.

From a clinical and public health standpoint, these results 
suggest a need to move beyond a categorical model of ADHD 
toward a more dimensional and context-sensitive approach. 
Environmental screening should become a core component of 
ADHD diagnostics, particularly when working with adolescents 
in densely populated and overstimulating environments. 
Interventions must also address the emotional burden of 
adolescent girls, who may not exhibit classical hyperactivity 
but are nevertheless impaired.
Limitations.

This study has several limitations. First, data were 
collected through self-report measures, which can introduce 
subjectivity and social desirability bias. Second, the sample 
was geographically restricted to Kosovo, which limits 
generalizability to other regions or ethnic groups. Third, the 
study lacked neuroimaging or neurophysiological tools, 
which would have offered a deeper insight into the underlying 
neural mechanisms of EF dysfunction. Additionally, due to 
its cross-sectional design, causal inferences cannot be made. 
Future research should utilize longitudinal designs and include 
more diverse samples and multi-method assessments, including 
biological and behavioral data.
Conclusion.

This study highlights the complex interplay between 
environmental stressors and neurodevelopmental vulnerabilities 
in adolescents. Our findings reveal that urban environments 
significantly contribute to the severity of ADHD symptoms and 
impairments in executive functions—particularly in emotional 
regulation among adolescent girls. These results urge clinicians, 
educators, and policymakers to recognize that ADHD is not 

merely a genetically driven disorder, but a dynamic, context-
sensitive condition shaped by the ecological realities of young 
people’s lives.

By integrating environmental screening into diagnostic 
protocols and developing targeted interventions for urban youth, 
we can foster more accurate assessments, earlier detection, and 
culturally sensitive support systems. Future research should 
continue to explore the sociocognitive impacts of urban living, 
with a focus on longitudinal designs and neurobiological data 
to better capture the evolving nature of executive function 
development.
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