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Abstract 
The San Bernardino County opioid crisis in California consists of a relation-
ship between socioeconomic, racial, and educational factors that highlight vul-
nerabilities to opioid misuse. This community-based study focused on imple-
menting educational materials that address opioid misuse in San Bernardino. 
These educational materials were designed to raise awareness of prevention 
strategies among schools, healthcare providers, and the general public. Through 
a combination of outreach efforts and survey data, the effectiveness of Think 
Neuro’s opioid educational pamphlets was evaluated. Results indicated an in-
crease in opioid-related awareness and a reduction in stigma associated with 
opioid misuse. However, challenges such as differing accessibility to healthcare 
and information highlight the need for continued and focused public health 
strategies. This paper underscores the critical role of education in preventing 
the opioid crisis and recommends the expansion of these efforts to ensure more 
coverage and deeper community engagement. The ultimate goal is to reduce 
opioid misuse rates and their harms by empowering individuals and commu-
nities with the knowledge and resources necessary to make informed decisions. 
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1. Introduction 

The opioid epidemic remains one of the most pressing public health crises in the 
United States, characterized by widespread misuse of prescription opioids and il-
licit narcotics. Initially developed as potent analgesics for managing severe pain, 
opioids such as codeine, fentanyl, hydrocodone, and morphine have demonstrated 
significant risks when misused. Globally, more than 60 million people use opioids 
annually, and improper use—including exceeding prescribed dosages—substan-
tially increases the likelihood of overdose and death [1].  

Over 560,000 people in the United States have died from opioid-related causes 
since 1999, with an average of 130 deaths occurring daily [2]. Underrepresented 
and marginalized communities have been disproportionately impacted by the opi-
oid crisis. For example, incarcerated Black individuals are less likely than incar-
cerated White individuals to receive medications for opioid use disorder, raising 
the question of racial bias or discrimination [3]. Black and Hispanic populations 
have also experienced rising rates of opioid dependency and overdose fatalities, 
often exacerbated by limited access to healthcare, education, and support services 
[4]. San Bernardino County, located in California, exemplifies the devastating ef-
fects of the opioid crisis. In 2021, the county reported 354 fentanyl-related over-
dose deaths, marking a significant public health challenge [5]. The interplay of eco-
nomic challenges, insufficient healthcare infrastructure, and limited community 
awareness contributes to the region’s vulnerability to opioid misuse [6].  

Addressing the opioid epidemic requires a multifaceted public health approach 
that incorporates pharmacological treatments, behavioral therapies, and commu-
nity-based education. Evidence-based medications, such as methadone, play piv-
otal roles in managing opioid dependency and preventing overdose deaths [7]. Mean-
while, behavioral therapies are essential for addressing the psychological factors 
that perpetuate substance abuse [8]. The cause for and response to opioid use dis-
order treatment including pharmacological and behavioral treatments varies by 
gender. For instance, buprenorphine treatment is particularly effective in females 
[9]. However, many individuals face significant barriers to accessing these resources, 
underscoring the importance of community outreach and education.  

To combat the opioid epidemic in San Bernardino County, our study sought 
to provide educational resources tailored to the community’s unique challenges. 
Through partnerships with local organizations and school districts, we collected 
baseline data on substance misuse and developed targeted educational materials 
emphasizing the risks associated with opioid misuse, available treatment options, 
and community resources. By empowering residents with knowledge and tools, 
our initiative aimed to mitigate the effects of opioid abuse and foster resilience 
within the community. 

Understanding the multifaceted nature of the opioid crisis is critical to imple-
menting effective interventions. Social determinants of health must be prioritized 
in public health strategies [10]. By addressing these factors, communities like San 
Bernardino can build sustainable solutions to combat the opioid epidemic. 
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2. Data and Methods 

This research aimed to create effective, accessible educational materials on opioid 
abuse, informed by authentic data collection within the San Bernardino commu-
nity. To assess baseline knowledge and awareness, pre- and post-surveys were de-
veloped with both multiple-choice and free-response questions. These surveys tar-
geted individuals with limited English proficiency and those directly or indirectly 
impacted by opioid use. The instruments were designed to evaluate community 
awareness of substance abuse, gather opinions on opioid-related education, and 
identify gaps in accessible resources.  

Primary data collection occurred from September 2023 to December 2023. Par-
ticipants were recruited through direct outreach to opioid-related organizations, 
community centers, schools, and healthcare facilities in San Bernardino. Methods 
included email, phone calls, and social media campaigns. A $5 incentive was pro-
vided to encourage survey completion. While this incentive improved response 
rates, we acknowledge it may have introduced response bias by attracting more 
informed or motivated participants.  

The post-survey was distributed in January 2024, with final responses received 
by March 2024. Surveys were translated and distributed in English, Spanish, and 
Chinese to accommodate the linguistic diversity of the community. Participants 
provided informed consent, and responses were anonymized for analysis.  

Statistical methods included both qualitative coding of open-ended responses 
and quantitative visualizations such as pie charts, bar graphs, and regression anal-
ysis. Low p-values across several response categories indicated strong statistical 
significance in changes between pre- and post-survey responses. This dual-method 
approach allowed for a comprehensive evaluation of changes in awareness and 
understanding after exposure to the educational materials.  

2.1. Pamphlets 

Based on insights from survey data, two bilingual educational pamphlets were de-
veloped to improve public awareness of opioid misuse, signs of addiction, detox-
ification symptoms, and available support services in the San Bernardino area.  

Pamphlet 1 emphasized a text-based design, providing detailed written expla-
nations on identifying opioid misuse, recognizing withdrawal symptoms, and ac-
cessing treatment options. It included a frequently asked questions section, emer-
gency contact information, and local and national support services.  

Pamphlet 2 featured a visual and narrative-driven layout, incorporating illus-
trated recovery stories, infographics on the physical effects of opioid abuse, and a 
decision-making flowchart for responding to overdoses. This design was intended 
to be more accessible to individuals with limited literacy or educational back-
grounds.  

Both pamphlets were distributed digitally and in print through community 
partners, including healthcare providers, rehabilitation centers, schools, and local 
businesses. The impact of each pamphlet was assessed through survey responses, 
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measuring changes in participants’ perceived knowledge and reported likelihood 
of engaging in preventive or supportive actions. This dual format approach ad-
dressed a range of community needs by combining detailed information with ac-
cessible visual engagement.  

2.2. Variables 

Independent Variable: Existing education on opioid awareness  
Dependent Variable: Gained awareness of support services and the opioid epi-

demic in San Bernardino County 
Mediators  
During the course of this research, we identified a range of mediators that can 

influence an individual’s understanding of opioid awareness and how this aware-
ness affects their access to addiction resources and support services.  

Socioeconomic Status (SES)  
Socioeconomic status (SES) reflects an individual’s position within society, 

influenced by education level, income, and occupation. It plays a significant role 
in determining access to resources and opportunities, such as quality education, 
healthcare, and social networks. People with lower SES are more prone to chronic 
health issues and reduced life expectancy due to limited access to resources and 
increased stress.  

Economic Stability  
Economic Stability is closely linked to opioid abuse, with economically unstable 

areas experiencing higher rates of opioid prescriptions, abuse, and overdose deaths. 
Research shows that lower-income individuals are 2.1% more likely to abuse opi-
oids compared to the general U.S. population [3]. However, not all low-income 
regions are equally affected, as some high-poverty areas, particularly in the South, 
experience less impact from the opioid epidemic. Economic distress, unemploy-
ment, and certain job types contribute to opioid abuse, but moving to more eco-
nomically stable neighborhoods has been shown to reduce drug use.  

Unemployment Status  
Unemployment can lead to stress-related health problems and stigma, impact-

ing mental well-being. Individuals facing unemployment might seek opioids to 
manage their stress, due to limited access to support. Normalizing opioid educa-
tion is crucial, as it helps individuals make informed decisions and promotes healthy 
coping strategies. Ensuring accessible addiction treatment for all, including the 
unemployed, can prevent and address opioid addiction effectively.  

Housing Stability  
Individuals experiencing homelessness face disproportionately higher risks of 

opioid-related health issues and have less access to treatment compared to those 
with stable housing. Barriers such as competing life responsibilities, past trauma, 
and difficulties with healthcare access impede their engagement with opioid use dis-
order treatment. Improving education about opioid use disorder treatment for 
this population is crucial for better outcomes. 
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Race  
San Bernardino County’s diverse racial and ethnic composition—approximately 

54% Hispanic or Latino, 14% Black or African American, and 26% white non-
Hispanic residents—plays a crucial role in understanding how opioid use disorder 
(OUD) impacts different communities within the region [11]. The county also has 
one of the highest poverty rates in California, with over 15% of residents living be-
low the poverty line, which compounds barriers to equitable healthcare access. 

There is a notable racial disparity in OUD treatment, with African American 
and Hispanic communities disproportionately receiving methadone as their pri-
mary medication-assisted treatment, while white populations more frequently re-
ceive buprenorphine—a medication with fewer stigmas and greater treatment flex-
ibility [12]. These differences are not merely clinical choices but often the result 
of structural inequities in healthcare access and provider bias. Moreover, Black pa-
tients are significantly less likely to be referred to or successfully connected with 
treatment facilities following emergency room visits or hospitalizations, perpetu-
ating cycles of untreated addiction and health disparities [12]. 

Given San Bernardino’s racial diversity and socioeconomic challenges, these sys-
temic treatment disparities underscore the importance of community-based edu-
cational interventions that are culturally and linguistically accessible. The present 
study’s focus on educational pamphlets and outreach aims to bridge gaps in aware-
ness, no longer stigmatize opioid use disorder, and promote informed treatment-
seeking behaviors in historically marginalized communities. 

Age  
Age is a key variable in opioid misuse education, as individuals aged 34 - 44 have 

the highest overdose-related death rates, and youths aged 15 - 24 show the largest 
increase in deaths [13]. With an aging population, opioid misuse among older adults 
is expected to rise due to comorbidity and pain-related issues [13]. 

Gender  
Gender and minority status, particularly among LGBTQ+ populations, are key 

variables in opioid education, as these groups face unique challenges such as stigma 
and discrimination, contributing to higher rates of substance use disorders [14]. 
Specialized treatment programs for LGBTQ+ individuals have proven more effec-
tive than non-specialized ones [14], yet only 7% of programs offer such care [15]. 
The lack of cultural competency in healthcare exacerbates barriers to effective treat-
ment [16]. Opioid education can help no longer stigmatize addiction and promote 
better treatment outcomes.  

Sex  
Sex is a variable in opioid use disorder, with men experiencing 2 - 3 times higher 

overdose mortality rates than women [17]. However, the gender gap is narrowing 
as more women and adolescent girls initiate opioid misuse [17]. This trend may 
relate to higher rates of depression and mood disorders in women [7], highlight-
ing the need for targeted prevention strategies based on sex-specific risk factors. 

Healthcare System  
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Opioid prescribing in the U.S. increased fourfold from 1999 to 2010, paralleling 
a rise in opioid-related deaths [18]. Many individuals with co-occurring mental 
health and substance use disorders remain untreated [18]. Barriers like geograph-
ical disparities, physician stigma, and inadequate training further hinder access to 
opioid use disorder treatment [18].  

Education About Opioids  
Opioid education plays a vital role in reducing stigma and promoting under-

standing of opioid addiction. The NIH found that education significantly improved 
attitudes towards addiction, helping communities view it as a brain disease ra-
ther than a personal failure. This shift encourages individuals to seek help without 
fear of public judgment [18]. Education also helps individuals recognize the risks 
of opioid misuse, empowering them to make informed choices during medical 
appointments and avoid peer pressure. Additionally, increased awareness aids 
healthcare providers in preventing overprescription and reducing the likelihood 
of addiction.  

Substance Abuse  
Substance use disorder (SUD), caused by recurring drug use, can be treated 

through therapeutic and medicinal interventions such as opioid agonists which 
mimic opioid effects without inducing euphoria. SUD is influenced by genetic 
predispositions, environmental factors, and interpersonal stress, which can also 
heighten co-occurring conditions like anxiety and depression.  

Government Funded Programs  
Government-funded substance abuse treatment programs, though essential, face 

challenges such as lengthy grant application processes and budget restrictions, 
which can hinder efforts to address the opioid epidemic. Additionally, reporting re-
quirements may discourage organizations from seeking government support. How-
ever, programs like the Comprehensive Addiction and Recovery Act (CARA) have 
been successful, providing over $181 million annually for opioid addiction treat-
ment, law enforcement naloxone access, and response programs, demonstrating 
the positive impact of well-structured government funding.  

Public Policy  
Public policy plays a key role in addressing the opioid epidemic by regulating 

access to opioids and providing treatment and support. Policies can limit drug 
availability, create addiction recovery programs within the criminal justice system, 
and support communities through recovery. However, restrictive policies may also 
drive those already addicted to seek drugs from illegal sources, highlighting the 
need for policies that balance prevention with adequate healthcare and support 
for individuals currently battling addiction. 

Area of Residency  
Increased opioid usage is closely linked to area of residency, as racial and ethnic 

composition, along with social isolation, play significant roles. Marginalized 
adults in socially disadvantaged or isolated areas face a 5.5% higher risk of opioid 
use disorder [19]. Furthermore, while urban areas report higher rates of overdose 
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mortality and hospitalization, rural areas have seen rising opioid-related deaths 
over the past two decades, dispelling the myth that drug use disorders are primar-
ily an urban issue [20]. 

3. Results 
3.1. Educational Pamphlets  

To evaluate the effectiveness of our educational pamphlets, we asked participants 
which of the two pamphlets they preferred. As shown in Figure 1, a large majority 
favored Pamphlet 1, the text-based design. Participants cited its detailed explana-
tions and accessible language as particularly helpful. While Pamphlet 2 used in-
fographics and narratives to enhance accessibility for those with limited literacy, 
its visual emphasis was less favored overall. This suggests that structured written 
content may resonate more with community members, especially when address-
ing complex topics such as opioid misuse. [21] 
 

 
Figure 1. Bar graph-pamphlet preference. 

3.2. Socioeconomic Status (SES) 

Socioeconomic status (SES) plays a critical role in shaping health outcomes and 
access to resources, particularly in the context of opioid misuse and prevention. 
In our study, participants were surveyed to examine the influence of SES on the 
effectiveness of opioid education materials. Based on the statistical analysis con-
ducted, SES was not found to be a significant factor in determining how individ-
uals responded to the educational content provided. As shown in Figure 2, a linear 
regression analysis revealed an R2 value of 0.0001614, indicating a negligible cor-
relation between SES and the responses to the opioid education materials. Addi-
tionally, the logistic regression analysis yielded a p-value of 0.9063, further con-
firming that SES has no statistically meaningful impact on our study sample. 
While our data suggests that SES did not significantly influence outcomes within 
the scope of this project, this result may reflect limitations in survey representa-
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tion rather than a true absence of correlation. To provide additional community 
context, Figure 3 illustrates participants’ perceptions of homelessness as a con-
tributing factor to opioid addiction. The bar graph highlights that a substantial 
portion of respondents view housing insecurity as intertwined with substance 
misuse.  
 

 
Figure 2. Regression analysis values of socioeconomic status.  
 

 
Figure 3. Bar graph—impact of homelessness on San Bernardino. 

 
Figure 4 visualizes the distribution of SES scores among participants. The line 

graph underscores the lack of variability in SES-related outcomes, reinforcing the 
minimal predictive power found in our regression analysis. While our data suggest 
that SES did not significantly influence outcomes within the scope of this project, 
this result may reflect limitations in survey representation rather than a true ab-
sence of correlation.  

In our study, although SES alone did not show significant predictive power, we 
retained a figure illustrating participants’ perspectives on homelessness and its re-
lationship to opioid addiction. The inclusion of this bar graph reflects community 
concerns over overlapping social issues and suggests that socioeconomic hard-
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ships—such as housing insecurity—are viewed by respondents as major contrib-
utors to the opioid epidemic.  
 

 
Figure 4. Line graph-socioeconomic status.  

 
To better understand the nuanced role of SES in opioid education, future re-

search should aim to improve participant diversity and response rates. Underrepre-
sentation of individuals from lower-income or marginalized communities may 
have diluted the statistical power of our analysis. Strategies such as in-person en-
gagement, follow-up communication, and enhanced participation incentives could 
improve the reach of future surveys and yield more robust data. Our project’s tar-
geted distribution of free, credible opioid education pamphlets to these groups rep-
resents a foundational strategy toward mitigating disparities in awareness and 
prevention.  

3.3. Public Welfare 

In our analysis of public welfare concerns related to opioid epidemic education, 
we observed a strong relationship between awareness of the opioid crisis and the 
perceived threat to public welfare. The data was gathered from a survey that assessed 
respondents’ perspectives on the impact of opioid abuse on the well-being of their 
community.  

To visualize these findings, we included two bar graphs. Figure 5 displays the 
first graph, which reflects a unanimous “Yes” response from all participants when 
asked if the opioid crisis is a threat to public welfare.  

Figure 6 displays the second bar graph, which highlights a significant disparity 
in community perception: 27 participants responded “No”, while only 3 partici-
pants responded “Yes” when asked if there are enough addiction treatment re-
sources. This suggests a broad community concern regarding insufficient access 
to drug addiction resources.  

To further quantify this relationship, we conducted a regression analysis to as-
sess the statistical significance of opioid awareness and concerns about public wel-
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fare. Although a figure is not presented for this regression model, the analysis re-
vealed a statistically significant relationship (p < 0.01).  
 

 
Figure 5. Bar graph-threat of opioids.  
 

 
Figure 6. Bar graph—do residents believe there are enough addiction treatment resources? 

 
The affirmative responses in both figures reinforce the urgency of educational 

and policy-driven interventions. This outcome aligns with literature emphasizing 
the need for localized, community-informed strategies in combating opioid mis-
use [22].  

3.4. Known Victim of Opioid Abuse 

To further investigate the impact of personal experiences on perceptions of opioid 
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education, we conducted a regression analysis that is summarized in Figure 7, 
focusing on individuals who reported knowing someone affected by opioid addic-
tion. This analysis aimed to assess whether those with direct or indirect exposure 
to opioid misuse responded differently to educational materials—specifically Ed-
ucational Pamphlet 2—compared to those without such experiences.  
 

  

 
Figure 7. Regression analysis and results-known victim of opioid abuse.  
 

 
Figure 8. Bar graph—known victims of opioid addiction.  
 

The results of the regression analysis revealed a statistically significant relation-
ship between exposure to Pamphlet 2 and reported familiarity with someone cur-
rently struggling with opioid addiction. Although the p-value was highly signifi-
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cant (p < 0.01), the model’s explanatory power was minimal (R2 = 0.006), indicat-
ing that knowing someone affected by addiction explains only a small portion of 
the variance in educational outcomes. While this suggests a weak statistical asso-
ciation, personal connection to opioid misuse may still shape how individuals en-
gage with the educational materials in ways that are not captured by our model. 
To visually represent this connection, a bar graph in Figure 8 was included show-
ing participants’ responses to the question: “Do you know anyone in your county 
currently struggling with opioid addiction?” Among the 20 respondents, 20 an-
swered “Yes” and 10 answered “No”. This figure emphasizes that a substantial 
portion of the surveyed population has personal connections to the opioid crisis, 
reinforcing the importance of targeted educational efforts.  

Furthermore, individuals who responded “Yes” were more likely to report gain-
ing meaningful insights from Pamphlet 2. These participants engaged more deeply 
with the content, likely due to personal relevance of the topic. The pamphlet not 
only provided factual information but also included supportive resources, which 
proved valuable to those who are either directly or indirectly affected by opioid 
misuse.  

The data suggests that educational materials such as Pamphlet 2 are particularly 
impactful for individuals who have personal ties to the opioid epidemic. These 
findings signify the importance of tailoring public health communication to res-
onate with diverse audience backgrounds, particularly those communities most 
affected by the crisis. 

3.5. Age 

Age is a well-documented variable influencing opioid misuse, prescription pat-
terns, and educational outcomes. To explore the relationship between age and ef-
fectiveness of our educational materials, both descriptive statistics and regression 
analyses were conducted.  
 

 
Figure 9. Regression analysis-age.  
 

In Figure 9, our regression model assessing the relationship between age and 
responses to Pamphlet 2 yielded an R2 value of 0.005085, indicating a very weak 
correlation between age and self-reported opioid education following exposure to 
that pamphlet. While bar graph trends in Figure 10 suggest older respondents had 
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more baseline awareness, the visual pattern does not translate into statistical sig-
nificance and the role of age in predicting educational response should be inter-
preted cautiously. Pamphlet 2’s visual format may not have resonated differently 
across age groups, and its impact was relatively uniform.  
 

 
Figure 10. Bar graph—age and education on opioid addiction.  
 

 
Figure 11. Bar graphs—age vs pamphlets. 

 
However, when comparing baseline opioid education levels prior to pamphlet 

exposure, a bar graph analysis revealed that older respondents generally reported 
greater pre-existing awareness of opioid risks and resources. This finding aligns 
with external national trends: a study by Dufort and Samaan (2020) found that 
problematic opioid use among adults over age 50 rose from 1.1% in 2002 to 2.0% 
in 2014, a shift largely attributed to long-term opioid prescriptions for chronic 
pain.  

In contrast, while opioid use disorder among adolescents has declined in recent 
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years, emerging research suggests that factors such as depression, peer influence, 
and media exposure continue to put this population at risk [23]. These opposing 
trends signify the need for age-specific educational interventions, as different age 
demographics face distinct vulnerabilities and levels of prior knowledge.  

Further supporting this approach, we created a comparative bar graph in Fig-
ure 11 that mapped respondents’ age groups against their preferences for Pam-
phlet 1 vs. Pamphlet 2. Across all age groups, Pamphlet 1—focused on detailed writ-
ten content about opioid misuse, symptoms, and support resources—was consist-
ently rated as more informative and useful, particularly among older respondents. 
These findings suggest that content depth and clarity may be more effective than 
visual simplicity alone when educating diverse populations. While our regression 
model showed limited statistical correlation, the visual data from both bar graphs 
and respondent distribution analyses reinforce the importance of age as a contex-
tual factor in opioid education strategy.  

3.6. Race 

Figure 12 displays a pie chart depicting the racial demographics of survey partic-
ipants and indicates that 56% of respondents identified as Asian, with the remain-
der representing White, African American, Hispanic, and other racial identities. 
This comparison reflects a limited representation of certain racial groups dispro-
portionately affected by opioid use disorder (OUD), which may influence the gen-
eralizability of findings.  
 

 
Figure 12. Pie chart—race.  

 
To explore the relationship between race and opioid education outcomes, a re-

gression analysis in Figure 13 was conducted. The results did not yield a statistically 
significant correlation between race and education score change post-intervention 
(p > 0.05), indicating that within this sample, race alone did not predict knowledge 
gain. However, the underrepresentation of key marginalized groups, particularly 
Black and Hispanic individuals, may have limited the detection of such effects. It 
is also important to note that the regression model’s R2 was low, suggesting that 
additional social determinants and structural barriers not captured in the survey 
likely contribute to disparities in opioid knowledge and treatment access.  
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Figure 13. Regression analysis-race. 

 
Numerous studies highlight that deep inequities in opioid treatment are access-

based on race and geography. African American and Hispanic individuals are of-
ten limited to methadone-only treatment due to geographic and infrastructural 
constraints, while white individuals more frequently access newer alternatives 
such as buprenorphine [24]. These treatment gaps are compounded in rural areas, 
where access to healthcare facilities is sparse, and racially marginalized groups face 
compounded socioeconomic disadvantages. Data over the past two decades show 
a disturbing increase in overdose deaths among Black and Hispanic populations, 
particularly in rural regions where treatment options remain scarce.  

In urban areas, where healthcare services are more concentrated, overdose mor-
tality rates and opioid-related emergency department visits also disproportion-
ately affect marginalized communities. Despite proximity to treatment centers, sys-
temic barriers such as implicit bias in healthcare, insurance disparities, and lan-
guage barriers continue to hinder effective care delivery. For example, recent stud-
ies show that Black patients are significantly less likely than white patients to tran-
sition from hospitalization to comprehensive opioid treatment plans [24], reflect-
ing persistent racial disparities in both treatment quality and continuity of care.  

These inequities signify the need for culturally competent education and treat-
ment approaches. Educational materials must be tailored not only by literacy level 
and language, but also with sensitivity to cultural contexts and stigma. Pamphlets 
and outreach strategies should incorporate inclusive design principles to effectively 
reach racially marginalized communities and improve health literacy.  

3.7. Gender 

This study aimed to evaluate how gender and educational interventions influ-
enced participants’ understanding of the opioid epidemic. Figure 14 highlights a 
female majority of 71% among our participants. Participants completed a pre-
survey evaluating their baseline knowledge of opioid abuse, followed by a post-
survey after receiving either pamphlet (text-heavy) or Pamphlet 2 (visual-based). 
Figure 15 displays a line graph comparing male and female self-reported educa-
tion scores on a scale of 1 - 10, illustrating the impact of each pamphlet and the 
gender-based response variation. Figure 16 and Figure 17 emphasize male and 
female education scores when viewing Pamphlet 1 and Pamphlet 2, respectively.  
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Figure 14. Pie chart-gender. 

 

 
Figure 15. Line graph—self-reported pre-pamphlet education (Gender). 

 

 
Figure 16. Line graph—impact of pamphlet 1 on gender. 
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Figure 17. Line graph—impact of pamphlet 2 on gender. 
 

 
Figure 18. Regression analysis-gender. 
 

Statistical analysis was performed using regression analysis to evaluate the re-
lationship between gender and self-reported opioid education, as displayed in Fig-
ure 18. The results revealed a statistically significant relationship (p < 0.01), sug-
gesting that gender does influence educational outcomes in opioid awareness in-
terventions. However, the coefficient of determination (R2 = 0.0375) indicates that 
while gender may be associated with differences in education outcomes, it ex-
plains less than 4% of the variance. Its practical impact may be limited, and results 
should be interpreted with caution. This finding suggests the presence of addi-
tional confounding factors—such as prior exposure to health education, cultural 
perceptions of drug use, or language barriers—which may also contribute to the 
observed outcomes.  

These findings align with previous literature suggesting that gender plays a cru-
cial role in drug education and treatment pathways. For example, Silver et al. 
(2020) emphasized that two infants are born every hour in the United States ex-
periencing opioid withdrawal symptoms due to maternal opioid use—highlight-
ing the specific vulnerabilities faced by women. Additionally, the co-prescription 
of opioids and benzodiazepines, particularly among women, increases the risk of 
overdose and adverse birth outcomes, and often reflects deeper structural inequi-
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ties in care [16].  
Healthcare disparities persist between males, females, and non-binary individ-

uals, especially in how pain is assessed and treated. Women often report greater 
chronic pain but receive fewer opioids or face increased skepticism when seeking 
prescriptions [25]. This may influence how women interpret and engage with ed-
ucational materials, potentially explaining their greater reported learning outcomes 
in this study.  

4. Discussion  

Think Neuro’s research aimed to explore how the factors of age, race, sex, gender, 
and socioeconomic status contributed to the prevalence of the opioid epidemic. 

Regarding age, the analysis showed that certain age groups were most likely to 
participate in opioid use disorder (OUD). Older adults, particularly those over 50, 
are more likely to overdose due to increased prescription opioid use, social isola-
tion, and functional decline. Adolescents and young adults over the age of 18 over-
dose due to facing depression in addition to media exposure and peer pressure.  

Race was a key factor when it came to OUD treatment: white populations who 
mostly populated urban areas were more likely to receive a variety of options for 
treatment and were successfully linked from hospitalization to treatment options, 
however, the marginalized communities of African American and Hispanic pop-
ulations in rural areas were most likely to receive limited treatment due a lack of 
resources in these areas, and had higher rates of OUD. 

Sex and gender were primary factors in analyzing OUD abuse: Men have typi-
cally participated in opioid misuse since their introduction and are more likely to 
die from OUD, yet recent research affirms how women are more likely to overdose 
and be assigned prescription opioids as they are more likely to suffer from depres-
sion and mood disorders, while also prescribed opioids for pain management dur-
ing pregnancy. On gender, the LGBTQIA+ community has unfortunately been 
exposed to discrimination and harassment as most live in unsupportive commu-
nities, so many turn to opioids to resolve their mental conflict of unacceptance, 
which turns into addiction.  

Although broader literature supports a strong relationship between low socio-
economic status and opioid-related harms, our results did not find a statistically 
significant correlation, reflecting limitations in sample diversity or measurement 
sensitivity. In turn, our results showed that there was a positive correlation be-
tween community factors and substance abuse based on communities with non-
native English speakers and limited access to educational resources on drug health. 
Those with lower socioeconomic status not only had a lack of educational re-
sources but also had a higher number of stressors due to poorer lifestyle condi-
tions and were more prone to chronic disease, lower lifespans, and greater drug 
abuse.  

Despite external evidence of SES influence, our data showed no statistically sig-
nificant correlation. Similarly, age did not appear to affect responses to Pamphlet 
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2. Think Neuro prioritizes the goal of helping the San Bernardino area gain a 
greater understanding of the opioid crisis and the functions of opiates. Though so-
cioeconomic status is linked to educational access, our results did not indicate a 
significant relationship between SES and responses to Pamphlet 2. In addition, while 
age was not a significant factor in responses to Pamphlet 2, future efforts should 
ensure age-inclusive outreach.  

The purpose of our research was to find discrepancies in opioid treatment avail-
ability worldwide with a focus on the accessibility and changes surrounding opi-
oid treatment in San Bernardino County. Based on past research, buprenorphine 
is given to prescribers based on a patient limit. The study projected that if clinics 
in San Bernardino County with lower patient limits filled their patient slots to reach 
capacity, more buprenorphine could be given [6], and more patients could be treated 
for addiction. The research described how many clinics in San Bernardino County 
are refraining from treating patients with buprenorphine. This correlates with our 
results, as African-American and Hispanic individuals are less likely to receive bu-
prenorphine treatment [6]. Thus, our results correspond with previous research as 
there exists a significant correlation between racial discrimination and opioid treat-
ment in San Bernardino County.  

Prior research has indicated a strong relationship between one’s age and aware-
ness of the ongoing opioid pandemic. The youth of San Bernardino County are 
continually struggling with opioid misuse, especially those between the ages of 12 
and 24. A research study conducted on individuals in this age range revealed that 
the knowledge youth gained from educational programs provided them with in-
sight into the opioid crisis and decreased the stigmatization of the opioid crisis in 
their community [6]. Our results mirror this research as the majority of respond-
ents professed their lack of education about the opioid crisis and its consequences. 
The research further provides insight into the power of educational awareness and 
its extent in decreasing the stigma surrounding opioid disorders. 

One unexpected result from our study is the disproportionately higher rate of 
methadone treatment among African-American and Hispanic individuals, while 
white communities were more likely to access buprenorphine. This disparity likely 
reflects a combination of socioeconomic and geographic factors. Methadone treat-
ment is historically more accessible in urban areas, where African-American and 
Hispanic populations are often concentrated. In contrast, buprenorphine is more 
commonly prescribed in suburban or rural areas with higher white populations. 
According to Kiang et al. (2021), the average driving time to the nearest metha-
done provider from a rural area is 12 minutes, compared to just 5 minutes in urban 
regions. In San Bernardino County, our findings align with this national trend—
urban neighborhoods with higher minority populations show increased reliance 
on methadone clinics, while more affluent, predominantly white areas have greater 
access to buprenorphine providers. These findings have direct implications for 
our educational interventions. Culturally tailored messaging and strategic place-
ment of resources are essential to ensure equitable access and engagement. Inter-
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ventions must consider not only treatment availability but also the structural bar-
riers that shape patient options across different communities.  

With the increasing usage of opioids, an unanticipated result presents the dif-
ference in rates of prescribed opioids and death by overdose between men and 
women. In research conducted by the Current Opinion in Psychiatry journal, it 
was concluded that opioid overdoses have increased significantly in women. More 
so, they were twice as likely to be prescribed opioid analgesics in contrast to men. 
On the other hand, men were more likely to die from overdose by prescription 
compared to women. The reasoning behind this disparity comes from the fact that 
female bodies experience the pain-relieving effects of opioid painkillers at a slower 
rate than male bodies. As a result, women who use opioids experience the conse-
quences of opioid misuse when personally medicating or are prescribed more opi-
oids compared to men. These discrepancies in the pathways of opioids between 
different genders are indicative of a growing correlation, showing that gender 
plays a significant role in the use and effects of opioids.  

While we aimed to consider key variables, several potentially confounding var-
iables present in this study may have influenced our results, including mental health 
status of participants and prior exposure to opioid abuse education materials. Liv-
ing with a mental health condition could affect how an individual engages with 
health education materials. Also, individuals who have prior exposure to opioid 
abuse education materials could have an established baseline of knowledge that 
affects how they view the opioid education pamphlets. The possibility of these pre-
existing factors should be considered when pursuing further research on this topic 
and used as predictors when conducting regression tests.  

Addressing the prevalence of overdose-reversing drugs like naloxone and the 
quality of drug overdose care is a limitation of this study. The presence of nalox-
one has greatly reduced overdose deaths; the abundance or lack thereof of nalox-
one in a facility should be added as another variable to observe. A public health 
study from 2023 demonstrated that naloxone greatly reduced the number of opi-
oid overdose deaths, thus affecting how we perceive the specific variables: Is this 
group of people not overdosing because of the opioid education pamphlets or was 
there an abundance of naloxone and efficient opioid overdose care [26]? In addi-
tion, the presence of additional drugs that can amplify the effect of opiates, such 
as alcohol, may affect the amount of opioid deaths and the efficacy of the pam-
phlets. 

Further research on the opioid epidemic may involve the assessment of OUD 
prevalence, treatment efficacy, and its differences within an urban or rural con-
text. Investigating how urban neighborhoods with different socioeconomic con-
ditions and healthcare access influence OUD characteristics could provide deeper 
insights than what was assessed in our study alone. Also, research can be con-
ducted on how overlapping identities affect the accessibility and quality of treat-
ment options. For instance, examining the unique challenges faced by African-
American women in low-income urban areas versus those in rural settings could 
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highlight intersectional disparities in treatment access and outcomes.  
The opioid epidemic caused an emotional rise in overdose passings, with fen-

tanyl playing a key part. Over-prescription of painkillers in the past built reliance, 
and as controls were fixed, clients turned to cheaper, deadlier options. The emer-
gency amplifies past passings, affecting families and communities. Unequal dis-
tribution sees higher rates among white, single, and those with a minimal educa-
tional background. Successful arrangements require a multi-pronged approach of 
avoidance, treatment, hurt diminishment, and law authorization. 

The opioid epidemic has led to widespread mortality and community disrup-
tion, altering the lifestyle of individuals and leading some to overdose on their 
over-prescribed drugs. Many factors including access to education, different gen-
ders, race, and socioeconomic status display a strong sense of how populations are 
capable of becoming addicted to these opioids. Healthcare professionals, among 
others, have the power to prevent the spread of opioid addiction and put an end 
to the misuse of these drugs. Increasing the accessibility of certain resources can 
educate populations about the dangers opioids pose and spread awareness of the 
severity of this crisis. These steps may be able to decrease addiction rates signifi-
cantly.  

While the use of a $5 incentive and recruitment through opioid-related organ-
izations enabled efficient data collection and community engagement, these meth-
ods may have introduced selection bias by disproportionately attracting individ-
uals already engaged with or aware of opioid-related issues. 

To mitigate this bias in future research, broader outreach methods—such as 
random sampling within San Bernardino County, partnerships with neutral com-
munity hubs (e.g., public libraries or faith-based organizations), and stratified 
sampling strategies to ensure demographic diversity—could help ensure a more 
representative sample. Additionally, limiting or varying the use of incentives and 
conducting follow-up studies in unrelated community settings may further reduce 
potential bias. 

To conclude, this study demonstrates the correlation between socioeconomic 
status and opioid misuse. Several mediating variables affect this correlation: edu-
cation, access to resources, occupation, income, and more. Additionally, gender 
and race are variables that determine how minority populations are particularly 
vulnerable to opioid misuse and opioid use disorders. Cultural competency within 
healthcare and public education is necessary to prevent the propagation of stigmas 
and spread awareness about the opioid epidemic. 

5. Conclusions 

The regression model highlighted a weak negative relationship between Pamphlet 
2 Response and age, suggesting age had little impact as a mediator on how indi-
viduals responded to opioid education material and underscores the importance 
of having effective education to deal with opioid usage. Yet, the external research 
highlighted age as a critical aspect of opioid use. As a progressing number of older 
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adults require opioid treatments due to chronic pain, there is frequent exposure 
to prescription opioids that contributes to the high rates of usage. On the contrary, 
younger generations’ exposure to opioids is an effect of peer pressure and social 
media influence. Ultimately, emphasizing the need for educational interventions 
to address these groups’ risk factors might pose a comprehensive approach to the 
opioid crisis.  

Gender plays a significant role in the factors of drug prescription, management, 
and symptoms. Regarding women, the process of reproduction is heavily im-
pacted by substance use, with birth defects seen to stem from a combination of 
anti-anxiety benzodiazepines and pain-relievers, especially when coupled with the 
result of social and economic disparities. The importance of gender is also appar-
ent in the development of treatments and the diagnosis of symptoms, as mental 
health conditions and levels of pain are attributed to biological differences be-
tween males and females. In a study by the Kansas Board of Pharmacy, it was 
found that 65% of women are more likely to have a lifetime usage of opioids, with 
the age groups of 50- and 60-year-olds holding the highest percentage of over-
doses. This pattern in women is similar to the observations by Curr Opin Psychi-
atry, who stated that opioid-related overdose increased in women more signifi-
cantly than in men, aligning with the fact that women are about twice as likely to 
be prescribed opioids compared to men. Concerning symptoms, women are more 
likely to experience pain from opioid use, causing them to continue to use opioids 
to relieve the pain repeatedly. However, it was found that men are more likely to 
suffer from opioid overdose compared to women, at approximately 2 - 3 times a 
greater rate, cited from a study led by Dr. Eduardo Butelman, M.D., and his col-
leagues. It is also important to recognize the disparities among the transgender 
population, as drug use was 3.6 times greater in transgender people in comparison 
to cisgender people. Especially within youth, this drug use is considered to be the 
result of societal and psychological stress, anxiety, and depression. A numerical 
linear regression comparing responses from Pamphlets 1 and 2 regarding gender 
was conducted.  

According to the data, the spread of the opioid epidemic was largely distinct 
between citizens, depending on their socioeconomic status. Considering income, 
education, housing, and occupation, certain families were highly affected by the 
opioid epidemic. Families with lower-income jobs and a lower socioeconomic sta-
tus were likely to receive less education about the dangers of opioids. This would 
lead to frequent misuse of opioids, leading to addiction, and a rise in opioid cases. 
On the other hand, people with prestige who are capable of receiving education 
regarding the usage of opioids have a greater awareness of the dangers related to 
opioids. Although our survey showed no significant impact of socioeconomic sta-
tus on the opioid epidemic, educating younger generations remains essential to 
combating the crisis. Through a successful relationship between socioeconomic 
status and people, a greater number of people involved in a survey would be 
needed to recognize the accurate impacts of the opioid epidemic. Survey analysis 
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indicated no statistically significant correlation between socioeconomic status and 
responses to Pamphlet 2. Socioeconomic status was not found to be a significant 
factor in the education of the opioid crisis according to those who responded to 
the survey. A logistic regression model is used to predict the probability of a dis-
crete outcome given an input variable and socioeconomic status. The data indi-
cated that socioeconomic status was not meaningful and findings were made by 
chance but research shows that socioeconomic status plays a large role in opioid 
education, in addition to health awareness. The data from the pamphlets also de-
pict that individuals consistently ranked socioeconomic status as a factor in opioid 
education. 

Our hypothesis recognizes the impact of multiple mediators directly involved 
with the opioid epidemic, including age, race, gender, and socioeconomic factors. 
Our results confirmed that race impacts the opioid epidemic, hence supporting 
our hypothesis. There is a relationship between the education received by different 
races regarding opioid use and opioid usage by race. Under-resourced groups in-
cluding African-American, Hispanic, American Indian, and Alaskan Natives were 
all found to have a higher probability of opioid overdose deaths, possibly due to 
less access to services. This inaccessibility was noted, with our results finding that 
white communities were more likely to use buprenorphine to treat opioid abuse 
as compared to methadone, which is typically administered in African-American 
and Hispanic communities. Therefore, when prescribed methadone, African-Amer-
ican and Hispanic individuals are more likely to get addicted. However, evidence 
from the study indicated no correlation between age and “Pamphlet 2” responses 
from the San Bernardino community, indicating that age is an insignificant factor 
in the study of the opioid epidemic. Past literature has unanimously agreed that 
older individuals tend to have difficulty with opioid substance use. Our studies 
involved only a sample size of individuals in San Bernardino County; thus this 
factor needs to be explored more with a larger sample size to determine if age is a 
significant factor in the opioid crisis. Education also plays a significant role in the 
crisis as there is a direct relation between educated communities and their level of 
opioid misuse. The more education and awareness a community receives, the less 
likely they are to be heavily involved in the opioid drug crisis. In regards to gender, 
our research concluded that women have a higher chance of getting addicted and 
struggling to quit. According to results from this study, women feel pain more easily 
and are prone to psychological disorders, such as depression. Also, if a woman is 
pregnant and addicted to opioids, their children are likely to bear an addiction to 
opioids due to epigenetic marks. Our results also found that a discriminatory lack 
of support for the LGBTQ+ community has led to opioid overuse among individ-
uals in the LGBTQ+ community. Our outreach data gathered regarding socioec-
onomic status did not have significance; however, educational interventions in 
other studies were found to have a key impact on preventing opioid abuse. There-
fore, factors such as sex, socioeconomic status, and race are intertwined with the 
opioid drug crisis, but age requires further research.  
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The opioid epidemic in San Bernardino County has increased over time with a 
vast majority of individuals experiencing addiction or opioid-related deaths. 
Thus, educational pamphlets were created and distributed as a means to increase 
awareness of the opioid crisis. The impact and the correlation of such accessibility 
to educational resources were then studied based on various demographic factors. 

Overall, this drug abuse is correlated with and has an association with the de-
mographics of an individual, specifically in the interconnected fields of socioeco-
nomic status, age, race, and gender. In regard to one’s socioeconomic status, in-
dividuals who are most impacted are those who lack access to education and re-
sources regarding the effects of opioid usage. Because higher education leads to 
financial stability via job opportunities, individuals can acquire an awareness of 
the issue and afford the healthcare necessary to treat repercussions from usage. 
Additionally, people of all ages in San Bernardino are affected by the crisis to var-
ious degrees. Middle age and younger demographics tend to be more concerned 
with societal expectations, such as job security, financial (socioeconomic) 
means, and/or peer pressure. On the other hand, the elderly population typically 
deals with chronic pain, and opioids tend to be prescribed as a pain reliever that 
develops into abuse/addiction. Thirdly, one’s race also exacerbates the opioid cri-
sis, specifically marginalized groups like African Americans and Hispanics. Due 
to racial biases as well as the lack of cultural competence in healthcare, disadvan-
taged groups are not prescribed proper medication; their pain levels are underes-
timated causing several individuals to seek drugs as a form of pain manage-
ment/relief. As a result, there is a disparity between nonwhite and white popula-
tions. Nonwhite groups are more likely to die from opioid usage. Lastly, women are 
more likely to abuse opioids than men as a means of managing pain, specifically 
during and after childbirth, resulting in different treatment plans. This disparity 
calls for more cultural competency and gender sensitivity as a means of tackling 
the problem, not the people.  

With these demographics in mind, educational pamphlets were distributed to 
the San Bernardino residents, specifically teens in high school, patients in rehab 
centers, students in University centers, and patients in hospitals. Given the mini-
mal correlation between age or socioeconomic status and responses to the pam-
phlets, it can be inferred that the materials were accessible and understandable to 
a broad audience; the education and resources provided could be read by a person 
of various ages and socioeconomic backgrounds. 

However, it is important to note that despite the accessibility to such pamphlets, 
sampling bias may have been a present flaw in the survey methods used. The sur-
veys provided cash incentives and were distributed to individuals who were al-
ready in facilities catered towards opioid abuse; thus, moving forward, incentives 
should be removed to consider the opinions of outsiders and possess a truly ran-
dom sample that minimizes bias. It is important to implement such pamphlets as 
a means of raising awareness, catering to demographics that are most impacted, 
and implementing preventive methods via accessible education to decrease the 
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death rate and addiction associated with opioids and their prescription. With fur-
ther research and intervention, encouraging the education, awareness, and acces-
sibility of resources that target such individuals can aid in the destigmatization of 
opioid abuse in marginalized individuals and disadvantaged populations. 

Currently, our research focuses on the role of age, socioeconomic status, race, 
and gender in terms of educational outreach about the opioid epidemic in San Ber-
nardino County. As we analyzed our results, we recognized certain areas that re-
quired further analysis to gain an accurate understanding of the opioid crisis and 
how to effectively educate the community of San Bernardino County.  

An area that prompts further research is addressing barriers to treatment access 
to improve outcomes. Additional research is needed to understand social deter-
minants of health, including education, and how education is associated with higher 
rates of opioid misunderstanding and overuse, access to healthcare facilities, and 
overall treatment. An educational background impacts an individual’s understand-
ing of the risks associated with opioid use, as well as the accessibility of treatment 
centers in case of overuse or overdose. Further research into understanding the 
kind of discrimination individuals are experiencing based on their race, sexual 
orientation, gender, or ethnicity can provide a broader understanding of how this 
type of mistreatment can exacerbate mental health issues and stigma. Individuals 
in difficult and unstable housing situations are largely misunderstood, as their cir-
cumstance increases their risk of opioid misuse.  

Furthermore, a multidisciplinary approach is needed to effectively mitigate the 
effects of the opioid epidemic crisis. This prompts further research analyzing the 
clinical implications of medications as well as therapies for opioid use disorders. 
Research analyzing education regarding these therapies and medications, stigma 
within populations, and cultural competency in healthcare must be studied to in-
fluence policy and systemic changes. While prior research highlights significance, 
this study did not find significance for the correlation between education and the 
opioid crisis and socioeconomic status. Age as a variable also indicated close to no 
correlation to education of the opioid crisis. Future studies could expand research 
by sending surveys to more organizations within San Bernardino County. Fur-
thermore, pursuing a national-level study could highlight trends within specific 
populations notably rural and low-income communities. Analyzing health liter-
acy within these communities can call attention to systemic failures or inadequa-
cies that must be addressed. Our study found that a majority of individuals believe 
that their local government and community organizations are inadequately ad-
dressing the opioid epidemic. Focus groups following up on these responses would 
determine the specific shortcomings of current policies and awareness of these 
policies. In response, targeted policy changes should include expanding access to 
naloxone by making it available over-the-counter at pharmacies and implement-
ing statewide standing orders. Additionally, policies must focus on increasing fund-
ing to expand clinic capacity for substance use disorder treatment, particularly in 
under-resourced and high-need areas like San Bernardino. 
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Therefore, systemic barriers that may deter individuals from getting the care they 
need must be analyzed.  

Beyond this, it is valuable to analyze the role preexisting mental and physical 
health conditions play in the opioid epidemic. It would be beneficial to conduct 
research to gain data on the number of people with OUD who report being diag-
nosed with another illness prior to using opioids. Hence, based on such results, it 
would signify the importance of specifically targeting populations with certain 
pre-existing conditions and their families with educational materials containing 
their risk of developing opioid use disorder. Such data can be collected through 
similar surveys, requiring individuals of San Bernardino County currently expe-
riencing OUD to report comorbidity. Alternatively, to gain more accurate infor-
mation we can contact local hospitals, clinics, and rehabilitation centers and gather 
data on the number of patients with opioid use disorder also presenting with an-
other condition. Another factor of the opioid use epidemic we can further inves-
tigate is the genetic influences of opioid use disorder. Research has shown that 
certain genes code for opioid receptors and neurotransmitters that cause some to 
be more susceptible to opioid use disorder (“Opioid addiction”). Conducting re-
search for this area in particular would require collecting DNA samples of those 
with OUD, and testing for any noticeable similarities in their genomes to deter-
mine the role of heredity in the opioid epidemic. Such data collection would re-
quire further funding, resources, and the involvement of professionals, however, 
it would be useful to gain a proper scope of genetic influences in this epidemic. 
Based on the results, if it is deemed that genes play a vital role in the development 
of OUD, research can focus on developing and spreading educational materials 
on the importance of genetic testing, and how it can measure one’s genetic pre-
disposition to being more susceptible to drug abuse disorders.  
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