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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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2. Size of the article, including index and resume in English, Russian and Georgian languages must
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4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.
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articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
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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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Table 1. Sample Characteristics by Residency.

Variable Urban (n=750) Rural (n=510)
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)

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

Total (N = 1260)

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

Group ADHD (%) EF Impairment (%)
Urban 9.3% 19.5%

Rural 4.7% 9.8%

Total 7.5% 15.0%

Note: Percentages reflect the proportion of adolescents meeting
clinical criteria for ADHD and EF impairment based on standardized
cutoffs from YSR and BRIEF-SR.

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), #(1258) = 8.31, p <.001
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* Emotional Regulation Index (ERI): Urban M =71.3 (SD =
12.6), Rural M = 64.7 (SD = 10.4), #(1258) = 9.02, p < .001
e Cognitive Regulation Index (CRI): Urban M = 74.5 (SD =
13.8), Rural M = 68.0 (SD=11.1), #(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 (2(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), #(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 (f = -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’slevel 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.



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

78

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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