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The global drug epidemic continues to escalate into a severely serious public health concern. It’s an epidemic heavily influenced
by different social aspects, including wealth (including, but not limited, to poverty), education, peer pressure, mental health, and
other social relationships (family, isolation, etc.). Despite these five main factors having a wide recognition of having a significant
relationship to drug abuse, public funding faces enormous challenges as policies struggle to find a focus. In response, this study
incorporates an Al-driven scale to evaluate the “qualities” of the five different factors in regard to its urgency (Ur), reach (Rc),
and recurrence (Re). The three measures collectively concern over the severity, scale, and persistence of socioeconomic factors
and its relationship with drug abuse. Distinguishing the three dimensions allows for more precise and accurate evaluation, as
well as for more interpretation space when the results are put to practical use. Through the three evaluation measures, legislators
of different scales and perspectives are offered a better insight of what really is most important at the considered time and place.
The ranking of the factors based on the data in the US from 1990 to 2020 through evaluation measures is as the following:
Urgency: Mental Health (9.33) > Wealth (9.00) = Peer Pressure (9.00) > Other Social Relationships (8.89) > Education (7.56);
Reach: Mental Health (9.00) > Peer Pressure (8.89) > Education (8.67) > Wealth (8.44) > Other social relationships (7.67);
Recurrence: Wealth (8.56) > Peer Pressure (8.22) = Other Social Relationships (8.22) > Mental Health (8.00) > Education
(6.67). As a conclusion, through the evaluations given by an Al-driven scale, by using urgency, reach, and recurrence of a
factor’s relationship to drug abuse, legislators could find better focus in regard to their concerns. With a more comprehensive
view on the drug epidemic as a whole, we hope to see a better future with public funding solving the problems it is intended to.

Keywords: LLM, Al, drug abuse, socioeconomic, substance abuse, substance use, social factors, public health, drug
epidemic, education, peer pressure, family, wealth, poverty, mental health, isolation, drug prevention

Introduction developed in search to solve the drug epidemic.

However, current studies tend to operate within its own
framework, utilizing distinct measures, definitions, and data
analysis methods, making a comprehensive overview of the
relative importance difficult, if not impossible, using tradi-
tional statistical tools. That is, as traditional statistical tools,
such as odds ratios, Hedges’ g, and regression models, rely on
consistent effect sizes and comparable datasets”, conditions

The global drug epidemic, in recent years, has escalated into
one of the most significant public health concerns. In search of
effective solutions, the question of where we should focus our
efforts sustains as current solutions present inconsistencies in
finding success with the lack or instability of public funding'.
Current researches have identified key socioeconomic factors

that have significant relationship regarding its influence” with
drug abuse. These socioeconomic factors include wealth, ed-
ucation, peer influence, mental health, and other social rela-
tionships such as families.

As we develop an increasingly complete understanding of
these bidirectional relations, a comprehensive overview on the
relative importance can be conducted in the purpose of finding
an aim for public funding. By evaluating the relative impor-
tance among each of the five factors, future decisions can be
made with a clearer focus, and a more precise solution can be
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rarely meet in large scale, socially complex issues like drug
abuse.

Portugal in 2001% introduced a series of drug policies aimed
to decriminalize the use and possession of all illicit drugs. Pol-
icymakers at the time faced competing claims from research,
where some emphasized structural poverty, and other high-
lighted mental health disorders. Since these studies all operate
on varying sampling frames, outcome definitions, and statisti-
cal measures, with traditional methods the policymaker failed
to compare the magnitude of each factor.

To address this challenge, this study proposes a different
approach: to use an Al-driven uniform rating (ranking) scale
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that evaluates three parameters of each factor’s influence on
drug abuse: urgency (Ur), reach (Rc), and recurrence (Re).
Unlike traditional models, this AI-driven scale utilizes natural
language processing® and adaptive weighting® to synthesize
qualitative and quantitative evidence across studies, providing
a dynamic and comparable ranking of social determinants.

The scale would almost directly allow for comparisons
across varying frames, definitions, and measures. An exam-
ple of this scale is practiced through gathering data from 1990
to 2020 done in primarily Western countries especially in the
US. Through this Al-driven scale, the challenges of conven-
tional effect size analysis can be solved, and insights from
prior studies are utilized to rank the relative importance among
five socioeconomic factors. The tool is aimed to ultimately
offer practical, data-informed results for policymakers, edu-
cators, and public health officials. In the fight against drug
abuse, a strategic focus is not optional, it’s essential.

Literature Review

Introduction

Human behavior is inherently social, which is a concept that
can be traced back to classical philosophy. The famous Greek
philosopher Aristotle described humans as social animals.
Yet, the severity of the impact in relation among individuals
on drug abuse were never realized until recent years”. Just as
rates among individuals with Substance Use Disorder (SUD)
differ among communities?, a variety of factors among hu-
man to human relationships have a severe impact on SUD®,
Scientific evidence suggests that this is a result of the oxy-
tocinergic system? interfering with both medicinal and social
interactions. Besides the brain that needs to be carefully ex-
amined, the influence of social relationships on the problem
of drug abuse should also be sincerely described, in detail of
course.

Existing literature, as the following paragraphs will de-
scribe, highlights key factors and research results related to
factors such as education, poverty, peer pressure, mental
health, and other social relationships (including but not lim-
ited to family and isolation).

However, while these factors have been examined individu-
ally, a comprehensive synthesis of how these factors compare
in importance remains underdeveloped. (The literary review
is conducted with the assistance of OpenAl ChatGPT model
40, with the prompt: “[p]lease go through the articles I’ve pro-
vided through study titles. Find sentences that fit these given
labels: education, poverty, family, community, isolation, peer
pressure and mental health. Give me a list of sentences that
fit into the labels, and provide proper citations for the sen-
tences. Make sure each and every output is verified and cor-
rectly sourced.”)

Other Social Relationships: Family and Isolation

The family is often considered the smallest unit of society, but
the weight “family” holds is more than what a small society
holds. The dynamics between parents, children, and drugs
are often overlooked, but importantly, they are easily misrec-
ognized!". Parental substance use has a significant influence
on the growth and development of children, specifically, it al-
ters the oxytocin signaling, affecting their vulnerability to ad-
diction. The dynamic extends beyond the parent-child rela-
tionship''t, as it reaches into the “family” structure. Studies
show that families affected by opioid addiction have height-
ened risks in intergenerational substance use patterns'®. The
phenomenon of substance abuse is thereby described, but not
examined. Questions such as “how has drug abuse penetrated
into the structure of families?”” and “how does substance abuse
affect the relationships among individuals within a family, and
what consequences are then led to?” are still unanswered.
That is, the impact of the upbringing of individuals on their
future drug abuse and the possible solution to drug abuse due
to familial impacts are still hanging.

The lack of human interaction for an individual is deadly.
Social isolation and opioid use disorder are bidirectionally
linked!. This means that they create a cycle in which loneli-
ness leads to drug abuse, drug abuse leads to loneliness 14 and
so on. Isolation is, therefore, not only a result of addiction,
but also a force that drives continuation'>. The phenomenon
makes solving the drug epidemic also a quest to solve for
social isolation, meaning for more job seeking opportunities,
care units, and social building networks. The drug epidemic
is not a problem itself, but a result of various structural flaws,
which is what makes finding a solution so difficult.

Peer Pressure

As the saying goes, “schools are the first society (outside of
the family) that children meet”; the influence of peers, class-
mates, and friends is also crucial in uncovering drug abuse
as a social phenomenon®, The relationship can be a hin-
drance, as friends who are unaware of addiction for a user,
can create a barrier in seeking help>. Peer groups can also
reinforce substance use'®. But peer pressure and its impact
on drug users is different from the family, as a family often
serves for motivation, and peers often serve as reinforcement.
Although the relationship varies across cases, the trend can
still be described, especially when considering the environ-
ment and consequences of poverty.

Education

Shifting the perspective of viewing school as a social institu-
tion to a place of education, its relationship with drug abuse
also changes. Generally, the hypothesis that low education
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attainment leads to higher risk of drug use is supported, but
to which degree the link of education is to drug abuse is still
rather unclear'”. Furthermore, as drug prevention education
since its implementation of the 19th century''® has now devel-
oped into a heavily regarded intervention in school systems"1?,
its efficiency is still constantly debated. While some studies
have demonstrated its success in preventing (delaying) sub-
stance use, others questioned its long-term effectiveness, es-
pecially when they lack sustained engagement. Thus, the role
of education in drug abuse prevention must be more complex
than previously assumed2Y.

Poverty

Poverty also builds strong structural correlation with drug
abuse. Among individuals with unstable employment, finan-
cial stress can increase susceptibility to substance use, and ac-
cess to health care and treatment resources are also hindered
because of the lack of accumulation®. As similar to what re-
searchers have found in previous topics: there is a correlation,
but the understanding stops there. This makes it difficult to be
practical, to come up with systematic solutions, and to from-
the-stem eliminate substance abuse as a whole.

Mental Health

In recent years, the topic of mental health is no longer invis-
ible, and its relationship to drug abuse must be discussed be-
yond biology. In fact, the relationship is causal, reciprocal,
and deeply entangled?2. Disorders such as depression, anxi-
ety, and PTSD all have shown to increase susceptibility to sub-
stance use, often as a form of self-medication. Unfortunately,
oftentimes, what began as a form of medication for mental
health develops into a form of dependency on the substance.
Mental illness also weakens social bonds, decreases motiva-
tion to seek outside assistance, and interferes with decision
making processes, all of which contributes to the initiation and
maintenance of drug use'®. Conversely, substance use alters
the brain in exacerbating symptoms of mental illness>>, form-
ing an endless cycle of mutual reinforcement. That is, the re-
lationship between substance use and mental illness is cyclical
and expansive.

Measurements

In this study, we later introduce measurements Urgency,
Reach, and Recurrence as evaluation scores. Their specific
definitions and grading methods will be detailed in section
Measures. Urgency was emphasized in the health impact
pyramid?% in prioritizing interventions. Reach is concerned
in sources like the WHO who evaluates health problems pri-
marily based on population affected. And lastly, recurrence,

which additional drug-biology related researches all empha-
size relapse cycle and chronic vulnerability®>, highlighting the
importance of persistence in drug abuse analytics.

Beside the three however, there were some other options for
evaluation that were eliminated. For example, economic cost,
policy feasibility, and statistical significance (p-values) were
all once considered. Economic cost was vulnerable due to
difficulty in standardizing across the considered factors. Fur-
thermore, it requires modeling assumptions that invalidate re-
search results. Policy feasibility is high context-dependent,
and would have introduced interpretive bias beyond quanti-
tative analysis. Statistical significance is highly sensitive to
sample size, but more importantly, it does not reflect practical
importance therefore is against the objective of this study.

Gap

Today, what is known is often repeated. Drug abuse has strong
connections to social, psychological, and economical condi-
tions. Specifically, on each factor of peer pressure, education,
poverty, mental health, and other social relationships there
have been a large basis of studies that indicate the harmfulness
of the relationships. However, though studies have sometimes
explored the connection between each factor, there has yet to
be a comprehensive review to map an overview of the complex
connection web.

Methods

Overview

Motivated by acknowledging the difficulties of public fund-
ing in finding a solution to the worsening drug epidemic, this
study aims to identify a focus, thereby ranking, the relative
importance of different socioeconomic factors and their influ-
ence on drug abuse. This study especially considers five so-
cioeconomics factors (see literature review) including wealth,
education, peer pressure, other social relationships, and men-
tal health. This study introduces a uniform scale to measure
the relative relationship between socioeconomic factors and
their influence on drug abuse (see Methods Justification for
further elaboration).

Data Collection

Data of previous studies on related topics will first be con-
ducted through literature search and mass search engines. The
comprehensive literature search will first be conducted using
online academic medical databases including the following:
CDC (Centers for Disease Control and Prevention), NIDA
(National Institute on Drug Abuse), WHO (World Health Or-
ganization), SAMHSA (Substance Abuse and Mental Health
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Services Administration), NIH (National Institutes of Health),
PubMed, KFF (Kaiser Family Foundation), OECD Health
Statistics.

The focus of data collection will be placed on peer-reviewed
articles published between 1990 to 2025. Since the 1990s,
countries particularly in Northern America and Europe saw
the rise of prescription opioid use which later developed into
the opioid epidemic. On a side note, other historical drug
trends like the first opioid wave from the 1870s to 1910s, or
the post WWII heroin trend all show similar trends. How-
ever, this study targets the opioid epidemic as it is the most
socially and culturally relevant example of most modern drug
epidemics. This study attempts to evaluate modern factors and
its influence on modern drug epidemics, therefore using stud-
ies since the start of trends similar to today’s epidemic would
be appropriate. The criteria of inclusion is of the following:
studies that report quantitative data on drug abuse outcomes
and cause; studies that examine socioeconomic, psychologi-
cal, and/or environmental factors; and studies that include a
clear definition of its data and analysis. Exclusion criteria in-
clude qualitative-only studies and studies with insufficient (in-
complete, irrelevant, arbitrary, etc.) data reporting.

Every study must surround the topic of drug abuse, specif-
ically mentioning texts including “drug abuse”, “substance
abuse”, or “illicit use of medication”. Each research also must
include either one of the following topics, and studies mainly
the factor’s relationship to drug abuse. First, wealth, which the
text must mention specific keywords multiple times includ-
ing “wealth”, “poverty”, “economic despair”, and “economic
difficulties”. Second, education, which the text must men-
tion specific keywords multiple times including “high school
students”, “middle school students”, “elementary school stu-
dents”, “anti-drug education (courses)”, ‘“education level”,
and “education opportunities”. Third, other social relation-
ships, which the text must mention specific keywords multi-
ple times including “relationship issues/difficulties”, “family”,
and “isolation”. Fourth, peer pressure, which the text must
mention specific keywords multiple times including “peer in-
fluence”, “peer pressure”, and “peer”. Fifth, mental health,
which the text must mention specific keywords multiple times
including “mental health”, “mental ill(ness)”, “mental dis-
order”, “personality disorder”, “trauma”, “trauma-induced
stress”, “PTSD”, “depression”, “anxiety” and other mental
disorders defined in DSM-5-TR.

These five (wealth, education, other social relationships,
peer pressure, and mental health) will together be referred to
as “study factors” or “factors” for short.

Note that search terms “illicit medicine use”, “drug abuse”,
and “substance abuse” are all required in this study. Illicit
medicine use is defined as non-prescribed, unlawful, and/or
unintended consumption of substances that in other cases may
be recognized as medication. Substance abuse and drug abuse,

on the other hand, are umbrella terms used to describe harmful
use of both legal and illegal substances. These terms are con-
textually distinct, and to include all terms in data collection is
important as to include medication misuse regardless of their
varying social perception, access pathways, regulations, and
intervention strategies.

Methods Justification

In consideration of the limitations of traditional effect size
analysis, an Al-driven uniform weighting scale will be used.
The scale is an attempt to evaluate the quality of quantitative
statistics. Typically, any attempt to assess relative relation-
ships between quantitative statistics will be done by experts of
the field. However, as the nature of the socioeconomic factors,
bias caused by any experts’ personal experience would heavily
influence the result. With Al-based LLM, the bias can be sig-
nificantly reduced in consideration of the nature of Al being
developed from a plethora of documented studies. Al could
reduce the bias caused by personal experience and emotion.
Later, in Prompting, this study attempts to guide Al-based
LLMs into a comparatively unbiased qualitative assessment
of the previously collected statistics.

Measures

Each study factor with its relevant statistics will be evaluated
based on the following three categories: urgency (Ur), reach
(Rc), and recurrence (Re). These three will be collectively
referred to as the evaluation measures. Together, the measure-
ments offer a comprehensive view for evaluating, not only of
the magnitude of the concern, but also its temporal persistence
and population-level impact, making them especially relevant
for analyzing complex, multifactorial phenomena such as drug
abuse. These were chosen, not only because of their relevance
to public health and drug use analysis, but also for their ability
to capture distinct aspects of “influence” that traditional effect
size analysis couldn’t. The three dimensions allow for an anal-
ysis beyond binary associations or isolated statistical effects.
First, Urgency (Ur) is the evaluation that is based on the de-
gree of harm, danger, and public health implied by the data.
This also includes whether direct behaviors are affected and
the vagueness of the relationship between the factor and drug
abuse. With 1 being the least “urgent” and 10 being the most.
Second, Reach (Rc) captures the amount or proportion of a
population affected by the factor. With 1 being the most small
scale influence and 10 being the most large scale, possibly
global or systematic. Third, Recurrence (Re) refers to the
consistent nature of the relationship between the factor and
drug abuse. That is, this includes whether the influence is
persistent, cyclic, or one-time. With 1 being one-time and
rarely consistent and with 10 reflecting a systemic, chronic,
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and cyclic recurrence pattern. It is important to clarify that a
low score in recurrence for any factor cannot be equivalent or
drawn to higher effectiveness of intervention programs with-
out further research. A low score in recurrence can only mean
that the relationship between the factor and its related drug
abuse studies show to be one-time and non-consistent. An
example interpretation for the factor “Education” is the rela-
tionship with drug abuse.

The purpose of this study is to provide structured dimen-
sions through which prior statistical findings can be inter-
preted with consistency and transparency. It is not to claim
that LLMs can validate or empirically measure these con-
structs in the traditional psychometric sense. As this study
does not attempt to construct a formal latent measurement
model, the three measurements: Urgency, Reach, and Recur-
rence, are intentionally defined as interpretive dimensions de-
rived from public health logic.

Large Language Models (LLMs)

Multiple LLM (Large Language Models) will be incorporated
and the averaged score given by each LLM model will be
the measure for the final evaluation metric. Given that LLMs
fall into different categories of types based on how the model
is trained, accessed, used or enhanced, this study incorpo-
rates different types for a more comprehensive and complete
overview on the topic. For future researchers, as Al technol-
ogy evolves, it is recommended to use the most up-to-date
models. However, it is important to note that only models
of similar nature or “type” will be suited for replicating the
methods described herein.

The following LLMs will be used (listed as: Company —
Model — type of LLM, followed by a justification and expla-
nation paragraph):

First, OpenAl — ChatGPT model 04 — Closed-Weight is one
of the most advanced and widely used language models avail-
able to the general public. Ever since the chatbot (model 3.5)
was launched in November of 2022, the Al language model
marked the beginning of the times of Al Its ability to produce
high accuracy factual responses is significant to this study as it
is capable of engaging in conversations and providing expla-
nations for its reasoning. Second, Google — Gemini 2.5 Flash
— Closed-Weight is an Al-based LLM developed by Google.
It is designed for a high-level understanding and reasoning
across sources of text, images, and other forms of information.
It is notable for its integration with Google’s massive data
infrastructure, enabling it to provide strong responses based
on both real-time and contextual knowledge. Its inclusion in
this study plays a role in providing qualitative responses from
quantitative data in a comprehensive manner. Third, Mistral
AI - Le Chat — Open-Weight is a conversational interface built
on Mistral’s open-weight Large Language Models. The mod-

els especially place emphasis on a transparent Al architecture,
allowing any user to train, download, inspect, modify, and
fine-tune the model. Le Chat, therefore almost entirely dif-
ferent from ChatGPT and Gemini, allows interpretations not
influenced by proprietary datasets. In the context of this study,
it would allow for interpretations based solely upon the 48 se-
lected research papers. Later in the “data analysis” section, the
effects and changes of so will be discussed, and other biases
will be noted.

Besides the general characteristics of these LLMs, these
models were all chosen for their outstanding performance
in structural reasoning, instruction-following, and domain-
general language understanding. Specifically, ChatGPT was
chosen for its evaluative judgement, Gemini was for its con-
textual reasoning, and Le Chat was for its transparency ori-
ented model. In general these models all satisfy the qualities
of being strong in interpretability, reasoning, and evaluation,
making them great candidates for this study.

Prompting

With the bases of the evaluation scale established and the se-
lected LLMs defined, the following guidelines will serve as
outlines for prompting a response for each LLM. That is, be-
cause of the foundational difference in the cornerstones of
each model, a slightly different approach in prompting has to
be taken. For example, a different prompt must be created
between ChatGPT and Mistral Al as one relies on proprietary
knowledge bases and the other relies on user-specific-weights.
Therefore, standardized prompting guidelines are necessary to
minimize variation in outputs and ensure that all results are as-
sessed under comparable conditions, while accounting for the
differences among LLMs.

The standardized guidelines must be followed for an accu-
rate replication of this study. Any LLLM response that violates
any of the guidelines is invalid. The standardized guidelines
are as follows.

First principle is on Pre-Prompt Acknowledgement. All
prompts should be given to an LLM that has not been pre-
viously operated by any user whatsoever: the account of the
LLM must be brand-new. The model must have no prior
user interaction, saved memory or context, or exposure to any
prompts. A minimal contextual framework should be given
once at the start of each LLM’s evaluation cycle. Meaning, it
shall serve only the purpose to clarify task expectations. The
pre-prompt acknowledgement should be less than 100 English
words. The contextual framework given should be as simple
as possible, allowing the LLM enough information to under-
stand without leading it towards any direction. The contextual
message must aim to avoid introducing bias and must not sug-
gest any expected ranking or outcome.

The second principle is Uniform Objective and Process
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Framing. The LLM must be asked to evaluate the relation-
ship between a factor and drug abuse. The prompt must men-
tion the words “drug abuse”. The prompt should be less than
200 English words, not including the statistics given to the
LLM. The LLM should be asked only to evaluate one of the
five study factors at a time, and to assign a score to one of
the three evaluation measures at a time. All LLM should be
informed to use solely the statistics provided as bases of rea-
soning and assessment. The prompt includes a clear, struc-
tured request to assign a numerical score ranging from 1 to
10, explaining 1 being the least, and 10 being the most. For
either one of the evaluation measures, a minimal explanation
is required to inform the LLM of the definition of the mea-
sure. The following words are required to mention for each
measure: Urgency (Ur): harm and severity; Reach (Rc): pop-
ulation scope; Recurrence (Re): chronicity or frequency. For
either one of the study factors, the complete name and title of
the factor should be clearly stated. The complete names are as
of follows: Wealth (including, but not limited to, poverty); Ed-
ucation level; Peer Pressure; Other Social Relationships (in-
cluding, but not limited to, family relationships and social iso-
lation); Mental Health. Finally, the LLM should be asked to
provide a two sentence explanation for the numerical assess-
ment. Additionally, the explanation should be asked to be as
concise and specific as possible.

Third, please review Architecture-Specific Adjustments.
Architecture-Specific Adjustments are required to account
for inherent differences in LLM models that may system-
atically affect the results of this research. As previously
explained, LLM models vary in architecture, training, and
context-processing mechanisms. The adjustments are a strat-
egy to reduce these inherent differences, while still count-
ing on the structural judgement and reasoning these LLMs
share. For Closed-Weight (e.g., ChatGPT, Gemini) models,
the prompt should instruct the LLM to ignore internal training
knowledge and rely solely on the given data. And additionally,
the prompt should emphasize on the conciseness for the expla-
nation. For Open-Weight (e.g., Le Chat) models, the prompt
should provide full, embedded data inline in the prompt. Be-
sides, the LLM should be asked to evaluate only on what is
shown and given. For SALM (None that is incorporated in
this specific study, but can be used in future studies.) models,
the prompt should clearly request no web retrieval. And again,
the LLM should be asked to evaluate only on what is shown
and given.

Fourth, see the following on Response Formatting Consis-
tency. The response should be as the following format to en-
sure consistency and comparability: (Isn’t required to mention
in the prompt) the response should be in English language,
name and title of the study factor, evaluation measure the LLM
is assessing, a numerical score for the evaluation measure, and
lastly a 2 sentence explanation of the assessment. The total re-

sponse must not exceed 100 (English) words.

Fifth, for Meta-Awareness Prompting, after 3 prompts,
gathering for all 3 evaluation measures for 1 study factor, the
LLM should be asked to self-assess the confidence of its as-
sessments. The LLM should be asked to state any insuffi-
ciency, conflicts, or inconclusive output explicitly to ensure
minimal uncertainty and ambiguity. The following is the exact
replica of the meta-awareness prompt that will be integrated
in this study. Minimal changes will be allowed, as long as the
purpose of the meta-awareness prompt stays consistent.

The guideline framework is designed to ensure that eval-
uations performed by LLMs are isolated from previous in-
fluence, standardized across models, and interpretable across
repeated runs. The evaluations should allow for valid cross-
model comparison and transparent documentation on how and
why each assessment is scored. The following is an example
prompt constructed according to the standardized guidelines
mentioned above. Sentences corresponding to specific guide-
lines are annotated using (number, letter) that match the sec-
tions outlined above.

[Minimal Contextual Framework]

“You are participating in a research study evaluat-
ing the relationship between socioeconomic factors
and drug abuse. You will be shown data from peer-
reviewed studies published between 1990 and 2025.
Your task is to assign a 1-10 score for one spe-
cific evaluation measure, based only on the data pro-
vided in each prompt. Please do not use any outside
knowledge.”

[Prompt 1, to closed-weight models]

“Evaluate the following data related to wealth (in-
cluding, but not limited to, poverty) and its influence
on drug abuse. Assign a score from 1 to 10, with 1
being the least and 10 the most, for its Urgency, de-
fined as the harm and severity implied by the rela-
tionship. Use only the statistics below to make your
assessment. After scoring, provide a two-sentence
explanation of your assessment, based strictly on the
data given below.

Statistical Data Excerpt: ...

Please respond in the following format:

Factor:
poverty)

Wealth (including, but not limited to,

Evaluation Measure: Urgency
Score (1-10): [your score]

Explanation (2 sentences): [your explanation]”
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After feeding the LLM with a prompt that completely fol-
lows the above guidelines, the researcher should follow the
protocol as described below to ensure consistency and avoid
any possible bias or technical difficulties. Result Averag-
ing and Consistency Protocol: first, after executing the same
prompt 3 times for all 3 evaluation measures of 1 study factor,
there should exist 3 numerical scores and 2 sentence expla-
nations for each of the scores. Second, each prompt should
then be executed 2 more times (3 in total) with minor prompt
variations in wording, order, and phrasing. Third, final Ur, Rc,
Re values per factor are averaged. Fourth, outputs should be
compared internally and if any outlier appears the whole cycle
should be redone.

Evaluation

The final score assigned to each factor for a given evalu-
ation measure will be derived from the combined average
of across all LLMs used. Specifically, after executing each
prompt thrice per model (according to the Results Averaging
and Consistency Protocol), the average score would be calcu-
lated. These individual LLM averages will then be again, av-
eraged across multiple LLMs to produce a final cross-model
score for that factor’s evaluation measure. As an example,
in the case of the “Urgency (Ur)” evaluation for the factor
“Wealth”, the final score would be calculated by averaging the
three-run results within each model (e.g., ChatGPT, Gemini,
Le Chat, and Perplexity Al), and then computing the overall
average across all four models.

Interpretation

The final, averaged scores for all three evaluation measures
of each (Urgency, Reach, and Recurrence) factor will be in-
terpreted and discussed both independently and collectively to
assess the relative importance and influence of the socioeco-
nomic factor on drug abuse.

Each measure reflects a distinct interpretation of public
health relevance: Urgency — the interpretation of the score is
as the relative degree of immediate harm and severity of the
factor’s influence on drug abuse. The higher the score in Ur-
gency, the more severe and detrimental the influence is. The
score of Reach implies the relative population scope of the
influence. The higher the score is, the more likely the rela-
tionship between the factor and drug abuse is to be a national
or even international. Recurrence reflects the patterns of asso-
ciation, particularly in concern of whether the relationship is
one-time or persistent. That is, the high scores in Recurrence
reflect systemic or chronic patterns of association. Factors that
demonstrate high scores in all three measures will be consid-
ered as more influential and significant in the appropriate con-
text of the given data collection.

An important note to take is that the three dimensions are
not intended to be collapsed into a single composite score un-
less the researcher provides a clear rationale for doing so. In-
stead, the interpretation should be done through multidimen-
sional profiles, allowing for a more thorough analysis and in-
terpretation based on the perspective of the interpreter.

In this study in particular, sources were collected primar-
ily from Western countries, especially in the US. The purpose
of so is to operate on a more comprehensive and complete
database for a general interpretation of nationally common
socioeconomic factors. Therefore, the interpretation of this
study will prioritize understanding national patterns within the
US context. Additionally, differences in score consistency
across LLMs should be noted. Self-reported uncertainty from
the models (see Standardized Guidelines) will be used to fur-
ther guide interpretation.

The results gathered through this study must be qualitative.
It is important, in the results, to cite the given score, explana-
tion, and uncertainties to ensure validity of the drawn conclu-
sions.

Data Analysis

Source Collection

First, 50 studies were found on the previous described large
medical database, including CDC (Centers for Disease Con-
trol and Prevention), NIDA (National Institute on Drug
Abuse), WHO (World Health Organization), SAMHSA (Sub-
stance Abuse and Mental Health Services Administration),
NIH (National Institutes of Health), PubMed, KFF (Kaiser
Family Foundation), and OECD Health Statistics.

The specific search strategy used in this study consists
of the following search terms: *“drug abuse” or “substance
abuse” or “substance use disorder” or “illicit drug use”, which
is followed by Boolean operator AND to connect with core
socioeconomic factors including search terms: “wealth” or
“poverty” or “economic hardship” or “economic despair”;
“education” or “school” or “education level”; “peer pressure”
or “peer influence” or “friends”; “family relationship” or “so-
cial isolation” or “social relationship”; “mental health” or
“mental disorder” or “depression” or “anxiety” or “PTSD” or
“stress”. Reference lists of relevant articles were also manu-
ally reviewed to identify all eligible sources.

Data Extraction

Then, data were drawn from the studies to form a database of
different factors and its relationship to drug abuse. Please see
Appendix for a complete chart of the collected data.

The data were drawn through the AI model Consensus un-
der the prompt: “Please read through the following articles
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and extract any statistical evidence in the format of ‘statis-
tic, value, unit, description’.” Consensus is a LLM that spe-
cializes in reading and extracting information from researches
given, qualifying its use to extract quantitative data through
the given research papers. Consensus (no version description,
May 2025) is an Al-powered search engine designed specifi-
cally for academic research. Its main function is to extract and
summarize findings from scientific articles, literature, and re-
search. Its database utilizes literature from Semantic Scholar,
PubMed, OpenAlex, etc., and consists of over 200M+ papers
as of 2025.

Additionally, all statistics and data drawn using Consensus
were manually reviewed to ensure validity and reliability of
the data. Each statistic was compared against the original cited
source. The purpose of using Consensus was to improve effi-
ciency in drawing statistics from cited sources under the sac-
rifice of possibly losing minor statistics.

For each factor, a corresponding selection of data will be
drawn from the complete chart of collected data. See the fol-
lowing for the correspondence: Education: data number 1—
30; Mental Health: data number 31-100; Peer Pressure: data
number 101-120; Wealth: data number 121-146; Relation-
ship: data number 147-232 (all include both the start and end,
e.g. data number 1-30 includes both data number 1 and data
number 30).

Prompting & Evaluation Collection

Following the standardized prompting guidelines, a separate
prompt will be written for each of the chosen LLMs. For each
LLM, three prompts will be created, and the same three will
be applied to all 3 measures in all 5 factors. A total of 135 (3
LLMs x 5 factors x 3 measures x 3 evaluations per measure)
pieces of evaluation should be collected.

The pre-prompt contextual framework would be identical
throughout all of the run evaluations. The contextual frame-
work is as follows: “You are participating in a research study
evaluating the relationship between socioeconomic factors
and drug abuse. You will be shown data from peer-reviewed
studies published between 1990 and 2025. Your task is to as-
sign a 1-10 score for one specific evaluation measure, based
solely on the data provided in each prompt. Please do not use
any outside knowledge.”

Besides the pre-prompt contextual framework, a main
prompt will be created according to the standardized prompt-
ing guidelines. According to the Standardized Prompting
Guidelines, each prompt will be slightly different in consid-
eration of the variety among the LLMs. Besides, a slight vari-
ation and change of word choice or sentence structure is made
between each prompt as according to the Results Averaging
and Consistency Protocol. For the exact prompts used, see
Appendix.

Results

The collected numerical evaluations are as below. See Ap-
pendix for the evaluation of both the numerical results and ex-
planation. The explanations will later be cited in the Results
section.

Table 1 Education

Education Ur Reach Recurrence

ChatGPT -1
ChatGPT -2
ChatGPT -3
Gemini — 1
Gemini — 2
Gemini — 3
Le Chat - 1
Le Chat -2
Le Chat-3

| N 3 Q00 300 oo o
= N e eI~ BN RNCEN BN NN o)
aloaooca w92

2
=)}
=]
BN
(=)

Average

Table 2 Mental Health
Mental Health Ur Re Re

ChatGPT -1 10 9
ChatGPT -2 10 9
ChatGPT -3 10 10
Gemini — 1 9
Gemini — 2 9
Gemini — 3 9
Le Chat - 1 9

9

9

3

Le Chat -2
Le Chat -3

Average 9.

The final, averaged results, standard deviations, and confi-
dence intervals (95%) are shown in the following tables. The
highest scores of each column are highlighted in green, and
the lowest are in red.

Generally, as the charts of SD and corresponding 95% con-
fidence intervals can tell, the results didn’t vary much, with
the biggest SD being 1.0. This indicates a small, limited dis-
persion among the scores generated by LLMs. The narrow
confidence intervals reflect stable, consistent central tenden-
cies across repeated tests and model architectures.
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Table 3 Peer Pressure

Table 6 Final Averaged Results

Peer Pressure Ur Rc Re Final Averaged Urgency Reach Recurrence
ChatGPT -1 9 9 9 Education 7.56 8.67 6.67
ChatGPT -2 9 9 9 Mental Health 9.33 9.00 8.00
ChatGPT -3 9 9 9 Peer Pressure 9.00 8.44 8.56
. Wealth 9.00 8.89 8.22
G -1 7 8
GZE:E: ., g T e Other Social Relationships ~ 8.89  7.67 8.22
Gemini — 3 9 8 7 (lowest) 7.56 7.67 6.67
Le Chat -1 9 9 9
Le Chat -2 9 9 9
Le Chat -3 9 9 9 Table 7 Standard Deviation
Average 900 844 8.5 Standard Deviation Urgency Reach Recurrence
Education 0.53 0.50 0.50
Mental Health 0.50 0.50 0.87
Table 4 Wealth Peer Pressure 0.00 0.88 0.73
Wealth 0.00 0.33 0.44
Wealth Ur  Rc  Re Other Social Relationships 0.3 1.00 0.67
ChatGPT -1 9 9 8
ChatGPT -2 9 9 9
ChatGPT - 3 9 9 9 Table 8 Confidence Intervals 95%
Gemini — 1 9 9 8 Confidence Intervals 95%  Urgency Reach Recurrence
Gemini -2 9 9 8 Education 7.15-7.96  8.28-9.05  6.28-7.05
Gemini -3 9 9 8 Mental Health 895-972 8.62-938  7.33-8.67
Le Chat -1 9 9 8 Peer Pressure 9.00-9.00 7.77-9.12  8.00-9.11
Le Chat — 2 9 8 8 Wealth 9.00-9.00 8.63-9.15  7.88-8.56
Le Chat — 3 9 9 8 Other Social Relationships 8.63-9.15  6.90-8.44 7.71-8.73
Average 9.00 8.89 8.22
interpreted separately. Starting with the measure “Urgency”,
the following bar graph is created for better visual understand-
Table 5 Relationship ing.
Relationship  Ur Re Re
ChatGPT - 1 9 8 9 Urgency
ChatGPT -2 9 8 9
ChatGPT -3 9 8 9 Bdueation
Gemini — 1 9 6 7 Mental Health
Gemini — 2 9 6 8
Gemini _ 3 9 8 8 E Peer Pressure
Le Chat - 1 9 9 8 Wealth
Le Chat -2 9 8 8
Le Chat -3 8 8 8 Retonan
Average 8.89 7.67 8.22 0.00 2.00 4.00 6.00 8.00 10.00

Urgency

Discussion & Limitations .
Fig. 1 Urgency scores by factor

Results Discussion ) ] )
Based on the evaluation, Mental Health shows the highest in

Urgency with a score of 9.33. The results suggest a stronger
need for emphasis in policies regarding mental health, espe-

To further analyze the results, following the Interpretation sec-
tion under Methods, the three evaluation measures should be
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cially in concern with immediate harm and damages caused by
a drug epidemic. On the contrary, Education scores the low-
est in Urgency with 7.56. However, it must also be noted that
one of the LLMs, ChatGPT in the Meta-Awareness Prompt re-
sponded that particularly for Education on Urgency, the data
“[most] were static without longitudinal depth beyond this
window” and that “the data focus on education as a contex-
tual backdrop but do not directly measure how educational
variables modulate the substance use outcomes.” Future data
points added to the analysis would improve accuracy and pre-
cision to the study.

Meanwhile, Wealth (9.00), Peer Pressure (9.00), and Other
Social Relationships (8.89) all have relatively similar scores in
regard to Urgency. The representation means for a moderately
significant relationship between drug abuse and the three fac-
tors, in which case, a legislator must be cautious and consider
context to solve for the immediate harm and severity caused
by the relationship.

Reach

Education
Mental Health

Peer Pressure

Final

Wealth

Other Social
Relationships

0.00 2.00 4.00 6.00 8.00 10.00

Reach

Fig. 2 Reach scores by factor

The “Reach” of these statistics imply the population scope
implied by the relationship between the factor and drug abuse.
With this in mind, Mental Health (9.00) and Peer Pressure
(8.89) each rank number one and two in regards to the fac-
tor. These are the two most widely impactful factors when
determining a trend of drug abuse.

A key insufficiency, however, is that the lowest scoring fac-
tor “Other Social Relationships” were recorded by Gemini in
its Meta-Awareness Prompt to have data that “does not explic-
itly define or provide clear statistical data directly linking”. It
states that “the presented statistics is implied rather than ex-
plicitly quantified in every instance”. An improved and re-
newed dataset is required for a more precise analysis.

The reach factor is especially helpful for legislators of
smaller scale, meaning in consideration of a wide-spread drug
epidemic, Mental Health and Peer Pressure, or the follow-
ing, Education, should be most sincerely viewed. On the

other hand, Other Social Relationships, covering family and
other relationships scored the least. Such results can be inter-
preted that the relationships implied are very group-specific,
not widespread, and certainly should be considered the last in
regards to national matters.

Recurrence

Education
Mental Health

Peer Pressure

Final

Wealth

Other Social
Relationships

0.00 2.00 4.00 6.00 8.00 10.00

Recurrence

Fig. 3 Recurrence scores by factor

It is obvious that Education (6.67) scores much lower than
any other factor. This goes to show that the factor of education
and its relationship with drug abuse present low chronicity and
frequency rates. It’s important to draw that a low recurrence
score cannot be drawn directly to the effectiveness of inter-
vention programs. On the other hand, Wealth (8.56) presents
the high score in recurrence. As the relationship suggests a
more chronic relationship between Wealth and drug abuse, it
is a direction that urgently needs to be focused on solving.

On another note, Le Chat in its Meta-Awareness Prompt re-
sponse noted that “[t]he data on family and peer influence is
compelling, but the interplay between these factors and other
socioeconomic variables is not entirely clear, leading to some
uncertainty in the assessment.” As this study concerns a factor
over which each factor overlaps, some scores may be over-
looked especially in a close race like in scores for Recurrence.
Recognizing this blindspot and making further judgments are
therefore required for these scores to be put into real world
context, as much as the scores are a strong indicator.

In 2023, California passed a series of laws (namely SB43,
SB326, and AB531) targeting the factors of mental health
and infrastructure. The series of laws aligns with this re-
search’s result, in which both poverty and mental health are in
reach and urgency. However, the subsequent policy reversal
reintroduces criminal penalties, suggesting a divergence be-
tween enforcement-driven policies and evidence-based priori-
tization.
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Meta-Awareness

Looking back at the methods of this study, LLMs are heavily
relied on to evaluate the qualities of quantitative data. There-
fore, it is crucial to recognize the meta-awareness prompting
as well as the results, as it is the LLMs’ own reflections on
the strengths and limitations of its evaluations. ChatGPT re-
ported a “high level of confidence” for its evaluations, citing
the “clarity and granularity of the data set” including “multiple
overlapping indicators across time...and usage types.” The
limitations, on the other hand, ChatGPT acknowledged insuf-
ficiencies such as a “lack of trend continuity”, “missing de-
nominators or sample descriptions,” and “no direct linkage to
educational intervention impact (the meta-awareness is asked
here after evaluating the factor Education)”. Gemini, simi-
larly, expressed high confidence but noted a need for “interpre-
tive leaps” due to the implied rather than implicit connection
between the factor and data. Le Chat raised concerns over ab-
sent temporal context, demographic detail, and methodologi-
cal transparency. Future researchers should aim to use LLM
in such matters that resolves the mentioned limitations to the
best of technology availability.

As a conclusion, meta-awareness is exercised by explic-
itly identifying areas of ambiguity. The self-assessments un-
derline the necessity of treating the evaluations as context-
sensitive and probabilistic rather than definitive. The con-
clusions of this research remain robust within the scope of
available data, but the precision and generalizability should
be understood as limited by gaps and assumptions that were
identified by the LLMs themselves.

General Limitations

As explained in Data Collection, the sources of this study were
found through large databases that mainly consist of studies in
the English language. Furthermore, a majority of the sources
collected were based in the US. The results of this study are
limited in regard to their generalizability, and future studies
must consider incorporating studies and statistics from differ-
ent language and geographical areas.

One of the major issues in compiling quantitative data and
assigning it a qualitative score is that whether the quantity of
data entries are equal or not, biases would appear in either
case. In this study, where the quantity of entries vary from
subject to subject, the Salience bias where larger input blocks
appear more “important” is structurally unavoidable. As a
counter, we independently evaluate each factor and prompt
such that the evaluation is made under the instruction to use
only provided statistics without cross-factor comparison. Ad-
ditionally, variability metrics along with repeated prompt cy-
cles and cross model averaging were used to reduce and ac-
knowledge the bias.

Circling back to the topic of human expert biases. As men-
tioned previously, the motivation of the Al evaluation method
was to overcome the gap in quantitative methods, as well as to
eliminate human bias when the topic is viewed qualitatively.
However, LLMs still inherit systematic biases from human-
fed training data, but that is qualitatively different from in-
dividualized bias of human experts. It is most important to
acknowledge that this study does not claim to eliminate bias,
but rather, to reduce the influence of human’s normative fram-
ing through standardized prompting, repeated tests, and cross-
model/architecture data gathering. Furthermore, this study
utilizes a meta-awareness prompt to record any biases or in-
accuracies that the LLM self-reflected on.

On a further note, we recognize that recent mechanistic
interpretability work is using sparse autoencoders (SAEs) to
steer internal features of LLMs. Generally, these SAE-based
steering require access to model internals, which by the time
of this study is yet to be available to us and to the general pub-
lic. Knowing that the technology exists, it is a matter of time in
which our limited ability to implement mechanistic bias sup-
pression could be overcome and improved in future studies.

Future Directions

As future Al research technology advances, uses of SAE and
other mechanisms to steer internal features will become key to
eliminating biases resonated to human-fed training materials.
Future researchers could experiment on whether selectively
steering internal models as the one suggested in this study will
alter evaluation outcomes in structured scoring frameworks.

However, even with improved mechanisms and technology,
on the topic of qualitative, objectively viewing statistics of
varying measures will remain complex. The broader question
on whether language-based systems, operating through tok-
enization without reference to form can suffice as qualitative
judgments will guide not just studies in the topic of drugs, but
all future scientific evaluations.
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