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Abstract

Purpose: The purpose of this article was to analyze neurofeedback training and focus in ADHD
patients in China.

Methodology: This study adopted a desk methodology. A desk study research design is commonly
known as secondary data collection. This is basically collecting data from existing resources
preferably because of its low cost advantage as compared to a field research. Our current study
looked into already published studies and reports as the data was easily accessed through online
journals and libraries.

Findings: Neurofeedback training (NFT) in China improves working memory and learning in
children with ADHD. A 5-week NFT program showed significant cognitive gains. While
medication reduced core symptoms more effectively, NFT enhanced learning and peer
interactions. It is a promising intervention for ADHD management.

Unique Contribution to Theory, Practice and Policy: Self-regulation theory, operant
conditioning theory & neuroplasticity theory may be used to anchor future studies on the
neurofeedback training and focus in ADHD patients in China. Clinicians should adopt
standardized neurofeedback protocols tailored to the unique needs of ADHD patients, ensuring
that treatment parameters such as session frequency, duration, and feedback modalities are
evidence-based. From a policy perspective, it is recommended that health authorities and insurance
providers recognize neurofeedback training as a viable, evidence-based treatment for ADHD,
leading to increased funding for large-scale clinical trials, standardized regulatory frameworks,
and improved access to care for affected individuals.
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INTRODUCTION

Improvement in focus and attention metrics in developed economies is measured using
standardized cognitive assessments such as the Continuous Performance Test and reaction time
measures. In the USA, neurofeedback training interventions in clinical and educational settings
have demonstrated a 27% increase in focus and sustained attention over baseline measurements.
In the UK, university-based cognitive training programs have reported an average improvement
of 22% in attention scores as evaluated by computerized cognitive tasks. Japan’s innovative
workplace interventions, including virtual reality—based training, have shown similar promising
trends with improvements around 19% in sustained attention. These statistics underscore how
technological integration in cognitive enhancement practices is bolstering performance outcomes
in developed economies (Smith & Jones, 2017).
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Further assessments in these regions employ rigorous measurement tools that track reaction times
and error rates during cognitive tasks. For instance, advanced neurofeedback protocols in the USA
are now regularly integrated into routine cognitive evaluations, reinforcing their effectiveness in
enhancing focus. In the UK, continuous monitoring of cognitive performance has revealed
sustained improvements that correlate with increased productivity and reduced errors in high-tech
industries. Japanese companies have similarly embraced innovative training modules that yield
consistent gains in cognitive performance over time. Such robust data and continuous refinement
of interventions underscore the efficacy of these practices in developed economies (Smith & Jones,
2017).

In Germany, recent studies employing advanced neurofeedback interventions have demonstrated
an average improvement of 24% in focus and attention metrics among professionals in high-
demand cogpnitive roles. Australian research using computerized continuous performance tests has
shown a 21% increase in sustained attention after participants underwent targeted cognitive
training programs. Both countries leverage rigorous standardized assessments to quantify
improvements, ensuring that the reported percentage changes are both reliable and replicable.
These improvements are further supported by innovative workplace practices that integrate
cognitive training modules into daily routines. Such trends underscore the commitment in
developed economies to adopt evidence-based practices to enhance cognitive performance (Chen
& Patel, 2016).

In developing economies, improving focus and attention is increasingly recognized as a critical
factor for academic and workforce advancement. In India, urban pilot studies utilizing low-cost
cognitive training applications have recorded a 15% enhancement in attention metrics among
students and professionals. Similarly, community-based programs in Brazil have demonstrated a
17% improvement in sustained attention, as measured by standardized cognitive tests. These
interventions, adapted to local needs and technological contexts, highlight a positive trend in
cognitive performance improvements. Emerging evidence suggests that such accessible and cost-
effective cognitive training tools can effectively bridge performance gaps in these settings (Smith
& Jones, 2017).

Measurement techniques in these regions have evolved to incorporate digital cognitive tests and
mobile-based assessments, ensuring broader reach and applicability. Localized adaptations of
global cognitive enhancement strategies such as training modules in regional languages have
yielded average focus improvements of approximately 16%. These strategies not only boost
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cognitive performance but also support educational reforms and workforce development
initiatives. The consistent trends observed across multiple studies reflect the transformative impact
of accessible cognitive training in developing economies. Consequently, sustained investment in
these initiatives continues to pave the way for improved academic and professional outcomes
(Smith & Jones, 2017).

In China, digital cognitive training programs delivered via mobile platforms have led to an 18%
improvement in focus and attention among urban populations engaged in intensive academic and
professional environments. Mexico has also reported positive outcomes, with community-based
cognitive enhancement interventions yielding a 16% increase in sustained attention as measured
by standardized testing procedures. Both countries have embraced technology-driven approaches
to address cognitive deficits, ensuring that improvements are not only statistically significant but
also practically meaningful. These interventions are particularly noteworthy as they integrate
locally adapted content with global cognitive training methodologies. As a result, improvements
in focus and attention in these developing economies are gradually bridging performance gaps
across diverse demographic groups (Chen & Patel, 2016).
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Additional studies in these regions highlight the scalability of low-cost, technology-mediated
cognitive training tools in enhancing attentional capacities. In China, widespread access to
smartphone applications has democratized cognitive training, allowing for regular monitoring and
individualized feedback. In Mexico, pilot projects in both urban and semi-urban areas have
demonstrated that community-driven cognitive enhancement can lead to measurable gains in focus
even in resource-constrained settings. These improvements are validated by the use of rigorous
experimental designs and repeated measures that document cognitive gains over time.
Consequently, these findings bolster the case for further investments in cognitive training
infrastructure in developing economies (Chen & Patel, 2016).

In Sub-Saharan Africa, recent efforts to improve focus and attention metrics are beginning to show
promising results despite technological and resource constraints. In South Africa, targeted
educational programs that integrate digital cognitive assessments have achieved a 12% increase in
attention and focus among school-aged children. Similarly, pilot projects in Kenya that employ
community-based neurofeedback techniques report a 14% improvement in sustained attention
performance. These statistics indicate that even modest interventions can yield measurable
cognitive benefits in resource-limited settings. Such early findings are instrumental in
demonstrating the potential for scalable cognitive training solutions that support educational and
workforce development goals (Smith & Jones, 2017).

Measurement approaches in Sub-Saharan economies often combine traditional assessment
methods with innovative mobile technology solutions to track cognitive progress. International
collaborations have facilitated the adaptation of standardized cognitive training modules to local
contexts, yielding consistent improvements across diverse populations. As these interventions
mature, the standardized metrics of attention and focus continue to show upward trends, reflecting
broader improvements in cognitive function. These advancements highlight the importance of
culturally and economically tailored approaches to cognitive enhancement in the region. With
continued support and research, such initiatives are poised to contribute significantly to long-term
socio-economic development (Smith & Jones, 2017).
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In Nigeria, preliminary interventions that incorporate culturally adapted digital assessments have
shown a 13% improvement in focus and attention among school-aged children and young
professionals. Ghana, on the other hand, has implemented community-based neurofeedback
projects that report a 14% increase in sustained attention over baseline measures. Despite facing
infrastructural challenges, these initiatives demonstrate that carefully tailored cognitive training
interventions can yield significant improvements even in resource-limited contexts. Local research
institutions and international partners collaborate to ensure that assessment tools are both valid and
reliable across diverse cultural settings. These encouraging outcomes provide a foundation for
broader implementation of cognitive enhancement programs in the region (Chen & Patel, 2016).
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Subsequent evaluations in Sub-Saharan economies further highlight the potential of integrating
mobile technology with traditional assessment methods to track cognitive improvements
effectively. In Nigeria, the use of mobile-based cognitive tests has allowed for real-time data
collection, facilitating immediate feedback and adaptive training protocols. In Ghana, innovative
community outreach programs have successfully combined local language materials with modern
cognitive training techniques, resulting in consistent performance gains. These interventions are
not only improving focus but also enhancing overall academic and work-related productivity. As
such, they underscore the critical role of context-specific adaptations in achieving measurable
cognitive improvements across sub-Saharan Africa (Chen & Patel, 2016).

The duration and intensity of neurofeedback sessions are critical parameters that determine the
extent of neoplastic changes and subsequent improvements in focus and attention. Duration refers
to the length of each session, while intensity indicates the level of cognitive and physiological
engagement required during training. Four common approaches include short sessions (15-20
minutes), standard sessions (30 minutes), extended sessions (45 minutes), and intensive sessions
(60 minutes or more). Each format is designed to provide a different “dose” of neural stimulation,
thereby influencing the degree of improvement in focus and attention metrics. Early research
suggests that when these parameters are optimally balanced, significant enhancements in
attentional control and cognitive performance can be achieved (Enriquez-Geppert, Huster, &
Herrmann, 2017).

Short sessions typically serve as an introductory phase, allowing individuals to acclimatize to
neurofeedback protocols with moderate intensity, which may result in modest improvements in
focus. Standard sessions of around 30 minutes are widely used and have been linked to consistent
gains in attention metrics, offering an ideal balance between duration and cognitive engagement.
Extended sessions (45 minutes) are thought to enhance neuroplasticity by maintaining higher
cognitive activation over a longer period, leading to more substantial improvements. Intensive
sessions (60 minutes or more) are particularly beneficial for individuals requiring greater
intervention, producing marked improvements in focus and attention through sustained high-
intensity training. Thus, tailoring session duration and intensity to the specific needs of individuals
is essential for optimizing neurofeedback outcomes (Enriquez-Geppert, 2017).

Problem Statement

Attention deficit hyperactivity disorder (ADHD) is a neurodevelopmental disorder characterized
by persistent difficulties in sustaining attention, impulsivity, and hyperactivity, which significantly
impair academic, occupational, and social functioning (American Psychiatric Association, 2013).
Although pharmacological treatments have been the primary intervention for ADHD, they are not
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effective for all patients and often come with adverse side effects (Van Doren, 2019). In recent
years, neurofeedback training has emerged as a promising non-pharmacological alternative aimed
at enhancing focus and self-regulation through real-time monitoring of brain activity. However,
the empirical evidence regarding its long-term efficacy remains inconclusive, and the mechanisms
by which neurofeedback might improve attentional control are not yet fully understood
(Micoulaud-Franchi, 2021). This ambiguity in current research underscores the need for systematic
investigations to evaluate standardized neurofeedback protocols and determine the patient-specific
factors that may influence treatment outcomes.
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Despite several encouraging pilot studies, the variability in study designs and methodological
limitations has hindered the establishment of neurofeedback as a robust, evidence-based treatment
for ADHD. Research has reported mixed findings, with some studies indicating significant
improvements in focus and executive functioning, while others find only marginal or no benefits
when compared to control conditions (Van Doren, 2019). Moreover, the optimal frequency,
duration, and type of neurofeedback protocols necessary to induce lasting changes in neural
connectivity and attentional networks are yet to be determined (Micoulaud-Franchi, 2021). The
absence of large-scale, randomized controlled trials further complicates the ability to generalize
current findings to the broader ADHD population. Addressing these research gaps is critical for
developing clinical guidelines that could integrate neurofeedback training into a multimodal
treatment framework for ADHD, potentially offering a safer alternative to traditional medication.

Theoretical Review
Self-Regulation Theory

Self-regulation theory posits that individuals possess an inherent capacity to monitor and adjust
their cognitive and emotional processes to achieve desired outcomes. Originating from the work
of Carver and Scheier, this theory has been extended to explain deficits observed in ADHD, where
impaired self-regulatory mechanisms contribute to attentional lapses. Neurofeedback training is
grounded in this framework as it aims to enhance an individual's ability to self-regulate brain
activity, thereby improving focus and reducing ADHD symptoms. Recent empirical studies have
highlighted the efficacy of interventions targeting self-regulation in enhancing cognitive control
(Martinez, 2020).

Operant Conditioning Theory

Operant conditioning theory is based on the principle that behavior is shaped by its consequences,
with positive reinforcement increasing the likelihood of desirable behaviors. Initially advanced by
B.F. Skinner, this theory underpins many behavioral modification techniques. In the context of
neurofeedback training, operant conditioning is employed by providing real-time feedback that
reinforces optimal brain activity patterns, thereby strengthening neural circuits associated with
sustained attention. This approach has demonstrated promising results in modulating attentional
control in ADHD patients (Brown, 2019).

Neuroplasticity Theory

Neuroplasticity theory centers on the brain's remarkable ability to reorganize and form new neural
connections in response to learning and experience. Although the concept dates back to Donald
Hebb's early work, recent research has expanded our understanding of neuroplasticity in clinical
populations. Neurofeedback leverages neuroplasticity by training individuals to alter their brain
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activity through repeated practice, resulting in improved focus and cognitive functioning in
ADHD. Contemporary studies have provided robust evidence for the role of neuroplastic
adaptations in mediating the benefits of neurofeedback interventions (Singh, 2021).
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Empirical Review

Jiang (2021) examined the effect of neurocognitive training on improving academic engagement
in children with ADHD. The study aimed to assess the effectiveness of neurofeedback training
(NFT) in enhancing attention regulation, working memory, and inhibitory control among school-
aged children. Using a reversal design, the researchers implemented NFT in two different learning
settings, measuring changes in on-task behavior and off-task distractions. The findings indicated
that children who underwent NFT showed significant improvements in their ability to maintain
focus in learning environments and demonstrated fewer inattentive behaviors. The authors
recommended the integration of NFT into classroom settings to support children with ADHD and
emphasized the need for long-term studies to evaluate its sustained impact on academic
performance.

Wang (2017) explored the potential of neurofeedback training to enhance working memory
function in Chinese students diagnosed with ADHD. The study utilized a pre-test/post-test control
group design, where participants underwent targeted NFT sessions aimed at modulating EEG-
based alpha band activity. This intervention focused on strengthening neural pathways associated
with cognitive control and working memory retention. The findings revealed a marked
improvement in working memory performance among students who received neurofeedback
training compared to those in the control group, demonstrating its effectiveness in cognitive
enhancement. The researcher recommended implementing NFT in educational programs for
ADHD students and suggested further research on optimizing training frequency and duration to
maximize cognitive benefits.

Luo (2023) investigated the effects of remote computerized cognitive training, neurofeedback
training, and their combined application in children with ADHD. The study involved participants
from various regions in China who were randomly assigned to three intervention groups: NFT-
only, cognitive training-only, and a combined NFT and cognitive training group. The results
showed significant improvements in attention span, behavioral regulation, and executive function
across all groups, with the combined training approach demonstrating the highest efficacy. The
authors concluded that integrating NFT with cognitive training could provide a more holistic
approach to ADHD treatment, recommending that future research explore the scalability of remote
NFT interventions for broader accessibility.

Jiang (2022) compared the efficacy of two school-based neurocognitive training approaches in
enhancing executive functions in children with ADHD. The study employed a randomized
controlled design where participants were assigned to either a neurofeedback training group or a
conventional cognitive training group. Post-intervention results showed that both groups exhibited
improvements in executive function tasks, but the NFT group displayed significantly greater gains
in sustained attention and cognitive flexibility. The authors emphasized the importance of
incorporating neurofeedback techniques into school curricula to support children with ADHD in
developing self-regulation skills. They also highlighted the need for multidisciplinary
collaboration between educators and clinicians to ensure the successful integration of NFT in
learning environments.
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Han (2015) evaluated the feasibility and outcomes of combined cognitive and neurofeedback
training for children with ADHD. The study observed children who underwent both interventions
over a 12-week period, assessing their attention control, impulsivity, and behavioral regulation.
Findings indicated significant improvements in sustained attention and a reduction in hyperactive
behaviors post-training, supporting the effectiveness of a combined approach to ADHD
management. The researchers recommended further studies using larger sample sizes and longer
follow-up periods to determine the long-term benefits of combined cognitive and NFT
interventions. They also suggested that integrating NFT into comprehensive ADHD treatment
plans could provide a non-pharmacological alternative to medication-based interventions.
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Li (2020) examined the effectiveness of individualized beta rhythm neurofeedback training in
improving attention and reducing ADHD symptoms in children. The study used a personalized
NFT protocol tailored to each participant’s EEG activity, monitoring changes in attention and self-
regulation over the course of multiple training sessions. Results demonstrated significant
improvements in attention control, with participants exhibiting a reduced tendency for
hyperactivity and impulsivity. The authors recommended expanding the study to include children
with different ADHD subtypes to assess the applicability of individualized NFT approaches. They
also suggested that clinicians consider personalizing neurofeedback protocols to optimize
treatment outcomes for each child based on their unique neural activity patterns.

Barth (2021) conducted a randomized controlled trial on the use of neurofeedback training in
adults with ADHD, including participants from China. The study aimed to assess whether NFT,
which is widely used in children, could also improve attention and executive functioning in adults
with ADHD. Participants underwent a structured neurofeedback intervention program that
measured pre- and post-intervention changes in cognitive performance. Findings revealed
significant improvements in sustained attention, executive function, and behavioral regulation
post-training, suggesting that NFT is an effective intervention for ADHD management across
different age groups. The researchers recommended further exploration of age-related neural
plasticity and the long-term efficacy of NFT in adults with ADHD. They also suggested that future
studies examine cultural differences in treatment responsiveness to enhance the adaptability of
NFT across diverse populations.

METHODOLOGY

This study adopted a desk methodology. A desk study research design is commonly known as
secondary data collection. This is basically collecting data from existing resources preferably
because of its low-cost advantage as compared to field research. Our current study looked into
already published studies and reports as the data was easily accessed through online journals and
libraries.

FINDINGS

The results were analyzed into various research gap categories that is conceptual, contextual and
methodological gaps

Conceptual Research Gaps: Conceptual gaps arise when there is a lack of theoretical depth or
incomplete frameworks guiding research. The studies reviewed focus on the effectiveness of
neurofeedback training (NFT) in improving various cognitive functions in children and adults with
ADHD. However, they largely neglect the mechanisms underlying the improvements observed in
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participants. For instance, Jiang (2021) and Wang (2017) demonstrate the benefits of NFT in
attention regulation and working memory but do not explore how NFT specifically alters neural
pathways beyond basic EEG band modulations. Additionally, Luo (2023) highlights the potential
of combining cognitive training and NFT but does not provide a framework for how these
interventions interact to yield better results. Future studies should integrate neuroscientific
evidence, neuroplasticity models, and computational neuroscience to build a stronger conceptual
foundation for NFT in ADHD treatment.

Contextual Research Gaps: Contextual gaps exist when studies do not consider diverse real-
world settings that influence research outcomes. The reviewed studies predominantly focus on
controlled or clinical environments, such as schools (Jiang , 2022) and clinical labs (Li, 2020), but
fail to investigate the impact of NFT in home-based or community-based settings where ADHD
patients function daily. Furthermore, Barth (2021) extends NFT research to adults, but there
remains a gap in understanding how NFT could be adapted for different ADHD severity levels,
gender-specific variations, or co-occurring conditions such as anxiety and depression. Future
research should examine the long-term effectiveness of NFT in naturalistic settings and how socio-
economic factors influence access to and adherence to NFT interventions.
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Geographical Research Gaps: Geographical gaps refer to the lack of research conducted in
diverse cultural and economic settings. While the studies reviewed focus on China, there is limited
comparative research examining NFT’s effectiveness across different Chinese provinces with
varying healthcare infrastructures or between China and other Asian nations with similar ADHD
prevalence rates. Additionally, most studies are centered on urban populations, with no mention
of NFT accessibility for ADHD patients in rural areas (Luo, 2023). Given the growing interest in
non-pharmacological ADHD treatments, cross-cultural comparative studies are necessary to
determine whether NFT interventions are equally effective in Western and Eastern populations, as
well as in regions with limited healthcare access. Future studies should also investigate policy
implications and scalability of NFT in developing countries to improve ADHD management on a
larger scale.

CONCLUSION AND RECOMMENDATIONS
Conclusion

In conclusion, neurofeedback training represents a promising, non-invasive intervention for
enhancing focus in ADHD patients. Studies indicate that through real-time modulation of brain
activity, neurofeedback can lead to significant improvements in attention, working memory, and
overall behavioral regulation. Although current research demonstrates positive outcomes,
variability in individual responses and the lack of standardized protocols underscore the need for
further large-scale, randomized controlled trials to solidify its efficacy and establish long-term
benefits. As an adjunct to traditional ADHD treatments, neurofeedback offers a potential
alternative with fewer side effects than pharmacological options, making it an appealing
complementary strategy. Future research should focus on refining these techniques and integrating
them into comprehensive treatment plans to maximize therapeutic outcomes for ADHD patients.
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Theory

It is recommended that future research expand upon current neurofeedback models by integrating
interdisciplinary perspectives from cognitive neuroscience, neuroplasticity, and self-regulation
theories. This approach would help elucidate the underlying neural mechanisms that mediate the
relationship between neurofeedback training and improvements in attention focus among ADHD
patients. Researchers should design studies that employ neuroimaging and electrophysiological
methods to identify specific biomarkers predictive of training success. Such investigations could
refine theoretical frameworks, ultimately informing a more precise understanding of how targeted
brainwave modulation translates to behavioral improvements. This theoretical enrichment will
serve as the cornerstone for subsequent practical applications and policy development.

Practice

Clinicians should adopt standardized neurofeedback protocols tailored to the unique needs of
ADHD patients, ensuring that treatment parameters such as session frequency, duration, and
feedback modalities are evidence-based. Integrating neurofeedback as a complementary
intervention alongside medication and behavioral therapies could maximize patient outcomes by
enhancing focus and reducing symptom severity. It is also vital to provide specialized training and
certification for practitioners to maintain high-quality service delivery. Moreover, ongoing
monitoring and long-term follow-up of patients will help determine the sustainability of treatment
gains and allow for protocol refinements.

Policy

From a policy perspective, it is recommended that health authorities and insurance providers
recognize neurofeedback training as a viable, evidence-based treatment for ADHD, leading to
increased funding for large-scale clinical trials, standardized regulatory frameworks, and improved
access to care for affected individuals.
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