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ABSTRACT: Crowded public spaces often cause intense anxiety and sensory overload for neurodivergent youth, limiting their 
independence and daily functioning. Through this project, results showed that the group of surveyed neurodivergent individuals 
(13-24) in Massachusetts would most likely experience reduced anxiety when given access to real-time crowd data before visiting 
public spaces. Interviews resulted in qualitative data and were based on a small sample size. The interviews revealed that the 
majority of participants who experienced increased anxiety in crowds valued simple features like notifications of peak times, 
which will help them plan daily activities more comfortably. Additionally, customizable features to work with their preferences, 
such as environment, noise levels, and more. The secondary research confirmed that the majority of neurodivergent youth avoid 
grocery stores, gyms, and community centers due to sensory issues, and the app could directly address this barrier by giving them 
tools for a less overwhelming experience. Analysis of both primary and secondary data confirmed the proposition that providing 
reliable real-time crowd tracking increases independence, reduces social isolation, and helps close mental health disparities for 
neurodivergent youth. This research highlights the potential for expanding real-time data about different environments beyond 
Massachusetts.  
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�   Introduction
Neurodivergent teens and young adults with anxiety or sen-

sory sensitivities frequently encounter challenges in navigating 
crowded public spaces. They are unable to predict the noise, 
lighting, or density of crowds, often leading to the avoidance 
of essential activities.

The affected population primarily includes individuals aged 
13-24, specifically neurodivergent youth with conditions such 
as autism, ADHD, or social anxiety, as well as those with mild-
er sensory sensitivities. In Massachusetts, nearly 18.2-18.4% 
of young adults experience anxiety disorders, and urban and 
suburban environments with frequent crowds heighten the 
challenge.1 Additionally, about 20% of Massachusetts teens are 
experiencing a mental health disorder, and 31.9% are facing 
anxiety disorders.2

The state largely contains middle-class families, with most 
owning smartphones but lacking access to specialized mental 
health support or alternatives. Current trends indicate that 
affected individuals prefer digital tools that increase predict-
ability, reduce anxiety, and allow participation in public spaces.

The study of over 10,500 Spanish adults with high sensory 
processing sensitivity found that individuals with high over-
stimulation experienced significant anxiety in everyday social 
interactions and crowded environments.1 For example, partic-
ipants reported feeling mentally exhausted and overwhelmed 
when exposed to crowded areas or overstimulating environ-
ments, leading them to withdraw from social situations or 
avoid public places. High overstimulation was also linked to 
lower vitality, increased body pain, and a greater tendency to 
use unhealthy coping strategies such as self-criticism and so-
cial withdrawal. These findings illustrate how sensory overload 

can directly affect mental and physical well-being, especially in 
situations where social demands are high. These results con-
nect to research on supporting neurodivergent adolescents and 
young adults in crowded or socially intense settings.3

Overstimulation can trigger anxiety, prompting avoidance 
behaviors that limit participation in daily activities and reduce 
quality of life.4 By understanding how overstimulation caus-
es stress in public spaces and social interactions, tools such as 
real-time crowd tracking apps can help highly sensitive individ-
uals prepare and manage anxiety, making social environments 
more accessible and reducing sensory overload-related stress.

Existing tools provide vague crowd information but fail to 
offer detailed sensory data or real-time updates, leaving a clear 
gap in user needs. There is an increased demand for a mo-
bile application that provides accurate, customizable updates 
on both crowd density and environmental sensory factors, en-
abling individuals to plan outings and maintain autonomy.

The absence of suitable tools limits independence, reduces 
participation in essential activities, and contributes to mental 
health challenges. neurodivergent youth are nearly twice as 
likely to experience anxiety or depression compared with neu-
rotypical peers, highlighting the severity of the problem. This 
is evident in Figure 1 because, as the rate of autism in adoles-
cents and individuals is growing, so is their level of anxiety. 
This clearly emphasizes the issue of the absence of tools that 
will promote independence, because with anxiety, individuals 
are more likely to face overstimulation and have a shutdown.5

The proposed solution is a mobile application that tracks re-
al-time crowd density and environmental sensory factors such 
as noise and lighting. Its primary features include a live map 
of locations such as stores, gyms, and coffee shops. The app 
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will also include a forecast of busy periods, personalized alerts 
to prevent overstimulation, and user-generated reporting to 
improve accuracy. Development will rely on smartphone loca-
tion data, user feedback, and potential partnerships with public 
venues to access more detailed information.

As of right now, the demand for real-time crowd and sen-
sory data is partially addressed by general navigation apps and 
social media, which provide basic crowd estimates for stores, 
gyms, and public venues. Some venues display projected peak 
hours online. However, these tools focus primarily on crowd 
size and do not account for noise, lighting, or other sensory 
triggers. The market reports that existing solutions lack per-
sonalization, accuracy, and real-time updates, which limits 
their effectiveness in reducing anxiety or sensory overload.

Currently, few producers are providing real-time crowd 
information, and very few address sensory sensitivities or anx-
iety-specific needs. The market is concentrated around crowd 
estimation apps, which offer basic data but lack customizable 
alerts or live sensory information. Most times, those statistics 
are inaccurate and don't update frequently. Most products are 
widely available online, though smaller developers may face 
challenges acquiring sensors to track crowds or tools to predict 
the environment, limiting their ability to compete.

The current research aims to explore the extent to which 
neurodivergent individuals face excess anxiety and overstim-
ulation in a public outing, causing them to leave or have an 
unpleasant experience.6 The implementation of a mobile 
application that provides real-time crowd density and senso-
ry information will reduce anxiety and sensory overload for 
neurodivergent teens and young adults, enabling them to plan 
outings more confidently and participate in public spaces with 
greater independence and comfort.

�   Methods
Procedure:
10 neurodivergent individuals aged 13 to 24 were inter-

viewed to collect primary data on experiences with crowded 

public spaces and sensory overload. 5 interviews were conduct-
ed online, and 5 were conducted in person. All participants 
provided consent to share their responses, participation was 
voluntary, and they were able to skip any questions they did 
not feel comfortable answering. The interviews began with 
simple, open-ended questions to allow participants to share 
general experiences, which then led to more in-depth ques-
tions to explore how crowding and sensory overload affected 
their daily routines.

Questions included:
- Are you currently diagnosed with Anxiety, Autism, or any 

behavioral challenge?
- How does overstimulation affect you in a public place? If it 

does, how do you try to overcome the challenge?
- How many times in the past few weeks have you faced 

overstimulation?
Each interview lasted approximately 15 to 30 minutes, 

depending on the degree to which the topic impacted the par-
ticipant’s daily life. Responses were kept anonymous and used 
solely to understand the development of a mobile application 
designed to help neurodivergent adolescents and young adults 
navigate public spaces more comfortably.

The secondary research conducted for this study focused 
on understanding the prevalence of crowd-related anxiety in 
neurodivergent adolescents and young adults, exploring strat-
egies for grounding, avoidance, and sensory regulation, and 
identifying market trends and data relevant to potential app 
users. The research questions helped determine how common 
crowd-induced anxiety is among neurodivergent young adults, 
what coping mechanisms are currently used, and how existing 
tools and services fail to address these needs.

�   Results 
Data Collected:
The data collected from both primary and secondary sources 

provides insight into the proposition that a mobile app offer-
ing real-time crowd and sensory information would meet a 
significant unmet need for neurodivergent individuals.

Primary Data Analysis: Qualitative Interviews:
The qualitative interviews revealed that crowded public 

spaces such as grocery stores, gyms, and malls frequently trig-
ger anxiety and sensory overload for neurodivergent individuals 
aged 13 to 24 in Massachusetts. There were 3 main themes 
that emerged: avoidance behaviors, coping strategies, and trust 
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Figure 1: Data on the increase in Autism in the last 2 decades. Based on 
CDC surveillance data, it is shown that annually, the rate of young adults 
facing autism is growing, which emphasizes the need for a tool that could 
prevent spikes of anxiety in these individuals. 
Bohnsack, Chris. “CDC Releases New Autism Prevalence: 1 in 31 Children 
in the U.S. Identified With Autism.” Southwest Autism Research & Resource 
Center (SARRC), April 16, 2025. Accessed August 24, 2025. https://
autismcenter.org/autismprevalence/.

Table 1: Description of the diagnoses and behavioral challenges faced by the 
interviewees. This data table, based on the interviews, shows the diagnoses of 
individuals interviewed. Most of the interviewees had been diagnosed with 
autism.
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in technology. Participants reported avoidance behaviors and 
reliance on the Google Maps data, which was usually inac-
curate. One stated, “I went on Google Maps before going to 
Market Basket once, and it was inaccurate. Google Maps stat-
ed that around 8 a.m., it is the least busy on the weekends, but 
it was packed, and I was so overstimulated that I left.” Many 
expressed a strong desire for accurate, real-time updates that 
included sensory-specific details such as noise levels, lighting, 
and overall environment intensity. Customizable notifications 
and updated quiet hours were frequently mentioned as features 
that would improve daily experiences and increase confidence 
in public settings. Customization promotes accessibility for all 
different users regardless of disabilities or any type of barriers. 
The interviews consistently highlighted a gap in current tools, 
emphasizing the importance of specificity and personalization 
in crowd-sensing technology. Additionally, many expressed 
coping strategies such as mindbreaks, breathing methods, but 
in the end, they said it would be a more efficient process if 
there was an app that they could trust to keep track of environ-
ments and crowd levels.

Interviewees also suggested making a feature to select stores 
to their liking, such as places like Target, Walmart, Costco, 
and big chains. Additionally, participants stated that the app 
should have a feature to set preferred times to go out. With 
that, the app can then send a notification with how busy the 
place is, and users can use that to decide what to do. Ultimately, 
the interviewees stated that they would prefer a customizable 
approach.

Furthermore, as seen in Figure 3, many of the individuals 
decided to leave the public space due to overstimulation. It is 
evident that overstimulation is currently difficult to manage, 
and access to real-time data is essential for effectively reducing 
it. This is because overstimulation overwhelms the brain's abil-
ity to process information, and this triggers the body's stress 
response, making it harder to adapt to the environment. Al-
though some do try to stay and overcome the challenge, most 
individuals cannot.7

Additionally, as seen in Table 1, all individuals faced over-
stimulation at least once in a public environment. Some of 
the individuals were not diagnosed with anxiety or autism, 
and also did not have any behavioral challenges, but still faced 
overstimulation. That emphasizes the need for real-time data 
because overstimulation in public places impacts more than 
just individuals with autism.

Within the interviews, several divergences appeared in how 
neurodivergent individuals experienced and managed over-
stimulation. Some participants reported grocery stores and 
gyms as their most overwhelming environments, while others 
emphasized social events, concerts, or even public transit as 
the hardest to navigate. A few interviewees described leaving 
spaces immediately when overstimulated, but others preferred 
strategies such as finding quieter corners, using headphones, 
or waiting out the crowd. There were also differences in 
perceptions of technology. While many saw potential in re-
al-time crowd updates, others doubted whether any app could 
truly capture the unpredictability of public spaces. These di-
vergences highlight that although there is a need for better 
support, the specific triggers and coping mechanisms varied 
widely across individuals.

Secondary Data Qualitative and Quantitative Market Re-
search:

The research revealed that individuals with other health 
conditions, such as high blood pressure, diabetes, or chronic 
stress, often experience heightened anxiety in crowded envi-
ronments.5 Many of these individuals rely on online ordering, 
pickup, or home delivery to avoid the stress of crowded places, 
indicating a clear behavioral trend that supports the need for 
tools providing real-time crowd data.6 In Massachusetts, there 
are approximately 900,000 individuals aged 13 to 24, and stud-
ies indicate that roughly 18.2-18.4 percent of this population 
experiences anxiety disorders or sensory sensitivities triggered 
by the environment.7 The most frequently avoided locations 
include grocery stores, gyms, and malls, particularly during af-
ternoons and weekends.

This data complements the primary interviews by provid-
ing a broader understanding of the potential market size and 
showing the limitations of existing tools. While interviews 
offered detailed personal experiences, the secondary research 
gave quantitative context and background information on 
neurodivergent youth and the disorders. Additionally, through 
primary interviews, it was evident that many of the neuro-
divergent individuals faced excess overstimulation in public 
spaces. They also expressed the usage of coping strategies, such 
as apps that can help their brain calm back down.

Evidence showed that using breathing strategies is useful 
and effective for neurodivergent individuals because it allows 
their brains to reset.8

�   Discussion 
The qualitative data gathered in the interviews showed 

initial support for the proposition that neurodivergent individ-
uals face excess anxiety and overstimulation in a public outing, 
causing them to leave. The primary interviews and secondary 
research suggested that crowded public environments such as 
grocery stores, gyms, and malls frequently trigger anxiety and 
sensory overload for this population. Convergences across the 
data revealed consistent avoidance behaviors and reliance on 
inaccurate third-party information, confirming that there is a 
real and unmet need for accurate crowd data. These conver-
gences supported the proposition by showing that users want 

Table 2: How overstimulation affected the interviewees and how they 
decided to handle the situation. This data table, derived from the interviews, 
highlights the comparison of individuals who had to leave a public space due 
to overstimulation.
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research to additional age groups and geographic or demo-
graphic contexts.

This gap highlights a clear opportunity for a new product 
that prioritizes accuracy, real-time updates, and customization, 
offering features such as personalization of preferred locations, 
alert notifications for low crowd periods, preferred timings, 
and adjustable filters for specific environmental triggers. By 
addressing both crowd density and sensory-specific needs, the 
app can differentiate itself from existing navigation and well-
ness tools while providing accurate and efficient data.

The data should be collected ethically by making sure all 
users consent to how their data will be used. However, if they 
don’t want their data used, they can use a version that shows 
an estimated number of people and environment checks. The 
app could help people, but also respect how their data is shared. 
We must gather data from a vulnerable population and make 
sure all the data that is estimated is from past, accurate, and 
real-time data.

�   Conclusion 
This study highlights the potential of a mobile app pro-

viding real-time crowd density and sensory environment 
information to support neurodivergent teens and young adults 
in Massachusetts. Currently, many neurodivergent individu-
als experience anxiety when overstimulated, and that leads to 
lower independence and avoidance of certain public places. 
The research demonstrates that anxiety and sensory overload 
in public spaces remain significant barriers to participation 
and that accurate, customizable, and reliable crowd data could 
improve confidence and decision-making. The app could be 
highly customizable so that all different users can use it with 
ease. Additionally, the app should have features where users 
can consent to their data being used. This will ensure that the 
app is ethical and transparent to all users. The findings suggest 
that a digital tool prioritizing personalization and user-friendly 
design can meet an unmet need. As well as help limit excess 
anxiety in neurodivergent individuals.

Additionally, public institutions and universities can in-
tegrate this tool to improve accessibility for students with 
behavioral challenges or disabilities. There can be a feature 
to show the environment of a certain class, and students can 
use the app to filter classes by their specific needs. This will 
be highly beneficial for students who are neurodivergent and 
struggle in noisy or crowded areas.

Furthermore, partnerships with public transit could be ben-
eficial because many neurodivergent individuals avoid public 
transport because it is hard to predict how many people will 
be there. With an app that shows the current crowd size and 
predicts how many people will be there later, individuals can 
plan their trip more easily.
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accurate tools to make informed decisions about when and 
where to go. Additionally, both primary and secondary data 
emphasized the importance of customizable notifications, 
preferred locations, and quiet hour alerts, highlighting that 
personalization is essential for use.

Divergences highlighted considerations for the app design. 
While secondary data indicated widespread interest in crowd 
tracking apps, some interviewees expressed hesitation about 
trusting new technology unless reliability could be verified. 
This revealed that simply providing real-time data is insuffi-
cient. Trust, accuracy, and transparency are the main concerns 
of the app and should be clearly addressed.

Several challenges were encountered during the study, pri-
marily related to participant recruitment and data accuracy. 
Finding neurodivergent individuals aged 13 to 24 who expe-
rienced anxiety or sensory overload in public spaces proved 
more difficult than anticipated, which limited the sample size 
and diversity. The biggest limitation is the fact that there are 
only 10 interviewees, which limits the generalizability of the 
data.

All participants were recruited through the interviewer, 
which may have resulted in a sample more aware of or con-
cerned about anxiety and sensory challenges than the broader 
population. Additionally, the study focused exclusively on one 
age group and geographic area, limiting generalizability. The 
sample size for interviews was small, and participants' con-
cerns about data accuracy were not fully explored through 
secondary sources.

Implications for future implementation:
Based on participant interviews and their real-life experi-

ences, an app made as a promising solution could help manage 
anxiety and overstimulation. It could provide real-time crowd 
density, noise, and lighting levels, customizable notifications, 
and an accessible, low-stress interface for neurodivergent indi-
viduals aged 13 to 24. The system could focus on smartphone 
location inputs, public sensors, and user feedback to deliver 
timely updates and personalized alerts.

Participants also raised concerns about the reliability of re-
al-time sensory data, revealing a gap between user expectations 
and current technological limits. While the interviews offered 
rich qualitative insights, they could not capture long-term 
usage patterns or determine which features most effectively re-
duce anxiety across different subgroups. Some users also feared 
becoming too reliant on the app, worrying that consistently 
overwhelming readings might discourage them from going 
out altogether. These concerns helped clarify that the concept 
has value, but its success depends on dependable data, person-
alization, and attention to behavioral support.

Crowd-related anxiety remains a major barrier for neuro-
divergent young adults, and public health and market reports 
show rising demand for digital tools that offer tailored sen-
sory information. The findings indicate that a well-designed 
app with customizable alerts and real-time data could help 
users navigate public spaces more comfortably. Future work 
could explore long-term behavioral impacts, usage patterns, 
and which sensory metrics are most helpful, as well as expand 
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