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Abstract

This study examined differences in mental health outcomes, substance use behaviors, and treatment access by state income level and age group
(18-25 vs. 26+) in the United States. Using chi-square tests and two-proportion Z-tests, we found that individuals aged 18-25 had significantly
higher rates of Any Mental Illness (AMI), Serious Mental Illness (SMI), and Attempted Suicide (AS), while tobacco and alcohol use were more
prevalent among those aged 26 and older. Higher-income states had significantly higher rates of AMI, SM], illicit drug use, and alcohol use, as
well as greater access to mental health treatment. Notably, both the proportions of individuals who received substance use treatment (RSUT) and
those who needed but did not receive treatment (NRSUT) are higher compared to lower-income states. This suggests that despite greater access
to treatment, a considerable unmet need for substance use care persists even in resource-rich environments. Tobacco use was more common in
lower-income states, and no significant differences were observed in suicide attempts between income groups. These findings underscore the
influence of socioeconomic and age-related factors on behavioral health disparities.

Keywords: Mental health disparities; Substance use behaviors; Tobacco use; Behavioral health; Serious Mental Illness; Any Mental Illness; Illicit
drug use

Abbreviations: AMI: Any Mental Illness, SMI: Serious Mental Illness, AS: Attempted Suicide; NIMH: National Institute of Mental Health; WHO:
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Introduction

) ) risks, exhibiting higher rates of mental health disorders, substance
Even though mental health is a vital component of a person’s

total wellbeing, it is still a taboo and frequently disregarded topic
in society. In the words of former US President Bill Clinton,

use, and suicidal behaviors compared to older age groups. The
World Health Organization (WHO) underscores the essential role
of mental health, stating, “Indeed, there is no health without mental
health” [4]. Mental health is defined as a state in which individuals
can realize their abilities, manage stress, work productively, and
contribute to their communities. However, various economic and
behavioral factors influence mental health outcomes, contributing

“Mental illness is nothing to be ashamed of, but stigma and bias
shame us all.” [1]

Similarly, actress and mental health advocate Glenn Close

emphasized the importance of open discussions, stating, . . . . .
p P P & to disparities across different populations and regions.

“What mental health needs is more sunlight, more candor, and
more unashamed conversation.” [2]

Despite growing awareness and advocacy, mental illness
continues to affect millions of people in the United States, with
young adults being particularly vulnerable.

The National Institute of Mental Health (NIMH) claims that,
approximately 59.3 million adults in the U.S. experienced mental
illness in 2022, with 23.1 million suffering from serious mental
health conditions [3]. Young adults aged 18-25 face heightened

Numerous studies have established a connection between
economic circumstances and outcomes related to mental health.
According to McLaughlin [5], those with lower incomes are
more likely to suffer from depression, anxiety, and substance use
disorders because they are under financial strain, have less access
to healthcare, and are more likely to face negative life events.
Unemployment has been identified as a major risk factor, with
studies indicating that job insecurity increases stress, depression,
and suicidal ideation [6].
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Interestingly, while higher income is generally associated
with better mental health, some research suggests that high
median household income can contribute to increased mental
illness. Work-related stress, financial pressures, and competitive
environments may lead to anxiety, depression, and burnout [7-
9]. The relationship between substance uses and mental health
is well-documented. Individuals with mental health disorders
are significantly more likely to use alcohol, tobacco, and illicit
drugs, often as a means of coping with psychological distress
[10]. However, substance use can also exacerbate mental health
conditions, creating a cycle of dependency and distress. Chronic
alcohol consumption, for example, has been linked to higher
rates of depression, cognitive impairment, and suicidal ideation
[11]. Research indicates that alcohol usage is linked to attempted
suicide, while tobacco use is linked to mental illness. In certain
instances, alcohol use has also been linked to a decrease in the
number of attempted suicides. Additionally, there is a strong
correlation-which varies by age group and state-between drug use
and markers of mental illness [12].

This study examines disparities in mental health and substance
use across U.S. states by analyzing how economic and behavioral
factors influence these outcomes. It focuses on the prevalence of
Any Mental Illness (AMI), Serious Mental Illness (SMI), Attempted
Suicide (AS), substance use (tobacco, alcohol, and illicit drugs),
and treatment access includes RSUT (received substance use
treatment), NRSUT (needed but did not receive substance use
treatment), and RMHT (received mental health treatment). These
measures are compared across higher- and lower-income states
and between two age groups: 18-25 and 26 or older, to assess
differences, particularly between age groups.

Ultimately, the study seeks to contribute to the broader
understanding of mental health disparities across the United
States, with the goal of informing actionable strategies to improve
mental health equity-particularly for vulnerable populations in
economically disadvantaged states. The analysis draws on data
from the 2021-2022 National Survey on Drug Use and Health

(NSDUH) and the U.S. Census Bureau’s 2022 American Community
Survey (ACS) [13,14]. The study focuses on the top 10 states with
the highest median household income and the bottom 10 with
the lowest, using these as proxies for economic comparison. Data
are analyzed using Chi-Square tests to compare the distribution
of mental health conditions, substance use, and treatment access
across state income levels and age groups. Two proportion Z-tests
are then used to assess differences in prevalence rates between
age groups.

The organization of the paper is as follows: Section 2 presents
the data source and descriptive analysis. The methodology and
results are discussed in section 3. Section 4 offers conclusions,
limitations and directions for future research.

Data Source and Descriptive Analysis
Data sources
This study relies on two primary datasets:

The 2021-2022 National Survey on Drug Use and Health
(NSDUH) provided the data used in this investigation. The analysis
covers 35 measures across different age groups: 12 or older, 12
to 17, 18 or older, 18 to 25, 26 or older, and 12 to 20 for specific
alcohol measures. Here, we only use age groups 18-25 and 26 or
older. Median household. Income was obtained from the American
Community Survey (ACS) 1-Year Supplemental Estimates for 2022.
The states were divided into two groups based on median income:
the top 10 states with the highest median income (higher-income
states) and the bottom 10 states with the lowest median income
(lower-income states).

The following (Table 1) presents a comparison of median
household incomes between the top 10 higher-income states and
the bottom 10 lower-income states in the U.S., based on the 2022
American Community Survey. This categorization provides the
basis for examining how socioeconomic conditions may relate to
differences in mental health and substance use across states.

Table 1: Comparison of the Top 10 Higher-Income and Bottom 10 Lower-Income States’ Median Household Income

Higher-Income State Median Income Lower-Income States Median Income
District of Columbia 101,027 Mississippi 52,719
New Jersey 96,346 West Virginia 54,329
Maryland 94,991 Louisiana 55,416
Massachusetts 94,488 Arkansas 55,432
Hawaii 92,458 Kentucky 59,341
California 91,551 Oklahoma 59,673
Washington 91,306 Alabama 59,674
New Hampshire 89,992 New Mexico 59,726
Colorado 89,302 South Carolina 64,115
Utah 89,168 Missouri 64,811
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To visualize the disparities in behavioral health outcomes more prevalent in the 18-25 age group, while Serious Mental
and treatment access, Figures 1 through 3 present comparisons Illness (SMI) is more prevalent in the 26+ age group.
between higher- and lower-income states across two age groups:
18-25 and 26 years or older. These figures illustrate differences
in the prevalence of mental health conditions, substance use
behaviors, and access to treatment services, highlighting how age
and socioeconomic context influence public health indicators.

As shown in Figure 2, tobacco use (TOB) is higher in the 18-
25 age group within higher-income states, while illicit drug use
(ILDU) is higher in the 18-25 age group within lower-income
states.

Figure 3 shows the prevalence of Received Substance Use
Treatment (RSUT) is more prevalent in the 26+ age group within
higher-income states.

Figure 1 shows that, across both higher- and lower-income
states, Any Mental Illness (AMI) and Attempted Suicide (AS) are
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Figure 1: Prevalence of mental illness conditions (AMI, SMI, AS) between higher-income states and lower-income states across two age
groups (18-25 and 26+)

“ How to cite this article:  Tahamena, A., Gulati, S., and Kibria, B. M. G. Mental Health and Substance use Disparities by State Income and Age Group
in the U.S.: A Comparative Statistical Analysis. Biostat Biom Open Access J. 2025; 12(4): 5655837. DOI: 10.19080/BB0AJ.2025.12.555837


http://dx.doi.org/10.19080/BBOAJ.2025.12.555837

Biostatistics and Biometrics Open Access Journal

Substance Use in Higher Income Stales
1825

== DA
- ToE

Substance Use in Lower Income States

1S

Corsdition
- AL

- RDU
== TOM

Figure 2: Prevalence of substance use (ILDU, AL, TOB) between higher-income states and lower-income states across two age groups
(18-25 and 26+)

The following Table 2 presents summary statistics for mental tobacco use with age, while a notable proportion of individuals,
health conditions, substance use, and treatment access variables  particularly those in the younger 18-25 age group, are not
in higher-income states, broken down by age group (18-25 and receiving substance use treatment.
26+). The data indicate a general trend of increased alcohol and
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Figure 3: Prevalence of treatment access (RSUT, NRSUT, RMHT) between higher-income states and lower-income states across two age
groups (18-25 and 26+)

- J

Table 2: Summary Statistics for Higher-Income States

Variable Min 1st Quartile Median Mean 3rd Quartile Max
ILDU1 76 101.2 113 117.1 120.2 219
ILDU2 77 90 127 134.2 140.5 315

AL1 110 193 203 215.7 220.2 426
AL2 256 319.5 343.5 407.1 378.5 1025
TOB1 55 72.25 78 79.9 82.75 120
TOB2 90 106.8 118 136.3 156.5 249
AMI1 136 145.8 163.5 177.7 220.5 472
AMI2 145 163.5 183 183.2 183 325
SMI1 48 65.25 69 74.8 76.25 142
SMI2 46 54.25 59.5 66 65.25 126
AS1 13 16 16.5 18.2 18.75 34

AS2 6 10.25 11 11.2 12.75 15
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RSUT1 13 20.75 24.5 23.4 25 39
RSUT2 22 32.25 355 36.5 41.75 57
NRSUT1 105 112.5 127 137.7 138.2 253
NRSUT2 64 82.75 99 112.1 118.75 256
RMHT1 68 87.5 111.5 102.9 114.8 134
RMHT2 70 106.8 118 120.2 131.2 186

Notes: ILDU1 (Illicit Drug Use 18-25), ILDU2 (Illicit Drug Use 26+), AL1 (Alcohol Use 18-25), AL2(Alcohol Use 26+), TOB1 (Tobacco
Use18-25), TOB2 (Tobacco Use 26+), AMI1 (Any Mental Illness 18-25), AMI2 (Any Mental Illness 26+), SMI1 (Serious Mental Illness 18-
25), SMI2 (Serious Mental Illness 26+), AS1 (Attempted Suicide 18-25), AS2 (Attempted Suicide 26+), RSUT1 (Received Substance Use
Treatment 18-25), RSUT2 (Received Substance Use Treatment 26+), NRSUT1 (Not Received Substance Use Treatment 18-25), NRSUT2
(Not Received Substance Use Treatment 26+), RMHT1 (Received Mental Health Treatment18-25), and RMHT2 (Received Mental Health

Treatment 26+).

The following Table 3 presents summary statistics for mental health conditions, substance use, and treatment access variables in
lower-income states, broken down by age group (18-25 and 26+). The data indicates that substance use and mental health conditions
are prevalent across both age groups. Specifically, alcohol and tobacco use generally increase with age, while illicit drug use and suicide

attempts are higher for the 18-25 age group.

Table 3: Summary Statistics for Lower-Income States

Variable Min 15t Quartile Median Mean 31 Quartile Max
ILDU1 (Illicit Drug Use 18-25) 67 78.75 85 84.8 92.75 96
ILDU2 (Illicit Drug Use 26+) 68 79.5 89 91.9 101 121
AL1 (Alcohol Use 18-25) 148 153.5 155.5 159.9 166.5 179
AL2 (Alcohol Use 26+) 144 252.8 269 260.3 283.2 318
TOB1 (Tobacco Use 18-25) 63 73.25 80 82.7 86.5 114
TOB2 (Tobacco Use 26+) 139 159.8 177 188.2 214 246
AMI1 (Any Mental Illness 18-25) 110 124 144.5 137.4 148 161
AMI2 (Any Mental Illness 26+) 147 162.5 175.5 148 193.2 202
SMI1 (Serious Mental Illness 18-25) 56 58.25 63.5 62.3 65.5 69
SMI2 (Serious Mental Illness 26+) 48 52 54 56.4 60.75 68
AS1 (Suicide Attempt 18-25) 16 18 18.5 18.6 19 22
AS2 (Suicide Attempt 26+) 9 10.5 13 12.1 13 14
RSUT1 (Received Substance Use Treatment 18-25) 20 24.5 26.5 25.9 27 33
RSUT?2 (Received Substance Use Treatment 26+) 30 36 38.5 38.4 41.5 44
NRSUT1 (Not Received Substance Use Treatment 18-25) 82 104.2 109.5 107.4 114.5 127
NRSUT2 (Not Received Substance Use Treatment 26+) 79 84.25 89 90.6 94.5 110
RMHT1 (Received Mental Health Treatment 18-25) 66 84.25 86.5 88.6 90.25 109
RMHT2 (Received Mental Health Treatment 26+) 83 87.5 94 97.4 103.8 122

Determination of sample size

The initial data was presented as percentages with confidence
intervals. Since chi-squared tests require count data, we had to
transform the data appropriately. Given that we had the confidence
intervals for the data, this was easily done by getting the sample
size from the margin of error of the confidence interval and then
converting the percentages to counts. The specific steps are as
follows:

To determine the sample size from a given 95% confidence
interval (CI) for a proportion (percentage data), we used the

How to cite this article:

formula for the margin of error (E) in a confidence interval for a
proportion:

Z°P(1-P)
n

E:

where E is the margin of error, Z is the Z-value corresponding
to the desired confidence level (for 95%, Z~1.96), p is the sample
proportion (expressed as a decimal), and n is the sample size.
Rearranging the formula to solve for n:
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Once the sample size was determined, the observed
frequencies (counts) were calculated by dividing the percentage
by 100 to get the proportion. Then, we multiplied the proportion
by the sample size to get the count. This method was used to
calculate the observed frequencies for all variables analyzed in
this study.

Methodology and Results

Chi-Square Tests Between States and Mental Health,
Substance Use, and Treatment Across Age Groups (18-
25 and 26+)

This section investigates whether key behavioral health
outcomes differ significantly between higher-income and lower-
income states. Specifically, we aim to determine if state-level
economic status is associated with variations in mental health

conditions, substance use behaviors, and access to treatment,
and whether these associations differ by age group (18-25 vs.
26+). Understanding these relationships will help clarify how
socioeconomic factors at the state level contribute to disparities
in behavioral health and treatment utilization across different
populations.

To assess these associations, Chi-square tests of independence
were conducted for each outcome category: mental health
conditions (Any Mental Illness [AMI], Serious Mental Illness
[SMI], Attempted Suicide [AS]), substance use behaviors (Illicit
Drug Use [ILDU], Tobacco Use [TOB], Alcohol Use [AL]), and
access to treatment (Received Substance Use Treatment [RSUT],
Not Received Substance Use Treatment [NRSUT], Received
Mental Health Treatment [RMHT]). The analysis was performed
separately for two age groups: 18-25 and 26 years or older.

Using RStudio, we applied Chi-square tests to the data, and
(Table 4) summarizes the tested hypotheses along with test
statistics, degrees of freedom, p-values, and significance at the
0.05 level.

Table 4: Chi-Square Test Results for Associations Between State Income Level and Behavioral Health Outcomes Across Age Groups

Outcome Age Group | Variables Included Null Hypothesis (H,) x22 p-value Significant
Mental Health 18-25 AMI1, SMI1, AS1 No association between income groupand | ¢ g4 0.0316 Yes
mental health conditions
Substance Use 18-25 ILDU1, TOB1,AL1 | N associationbetweenincome groupand | 5,554 | g595 g9 Yes
substance use
Treatment Access 18-25 RSUT1, NRSUT1, No association between income group and 13.025 0.0015 Yes
RMHT1 treatment access
Mental Health 26+ AMI2, SMI2, AS2 No association between income groupand | ¢ ;¢ 0.0456 Yes
mental health conditions
Substance Use 26+ ILDU2, TOB2, AL2 No association between income groupand | 33,7, | 90 16 Yes
substance use
Treatment Access 264 RSUT2, NRSUT?2, No association between income group and 10.953 0.0042 Yes
RMHT2 treatment access

From Table 4, the Chi-square test results revealed statistically
significant associations between state income levels and all
behavioral health outcomes across both age groups. Among
individuals aged 18-25, state-level income was significantly
related to the prevalence of mental health conditions, substance
use, and access to treatment (all p<0.05). Similar patterns were
observed in the 26+ age group, with especially strong associations
for substance use outcomes (x°=334.74, p<2.2e-16). These
results indicate that economic conditions at the state level are
meaningfully linked to differences in mental health, substance use
behaviors, and access to treatment across age groups.

How to cite this article:

Two-Proportion Z-Test: Comparing Mental Health,
Substance Use, and Treatment Across Higher Income
and Lower Income States

To evaluate whether behavioral health outcomes differ
significantly between higher-income and lower-income states,
we conducted two-proportion Z-tests. These tests compared the
proportions of mental health conditions, substance use behaviors,
and treatment access indicators across two age groups: 18-25
and 26 years or older. The null hypothesis assumed no difference
in proportions between the two state income groups, while the
alternative hypothesis posited a significant difference.
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The analysis was performed using RStudio, with results
summarized in (Table 5). For each variable, the test statistic,

p-value, confidence interval, and group proportions are reported
alongside interpretations of statistical significance.

Table 5: Two-Proportion Z-Test Results for Behavioral Health Outcomes by State Income Level and Age Group

Outcome Age Group | Variable | Higher-Income Prop | Lower-Income Prop Z p-value Significant
Substance Use 18-25 ILDU1 0.2723 0.212 6.4 1.55e-10 Yes
Substance Use 18-25 AL1 0.5016 0.3998 9.32 <2.2e-16 Yes
Substance Use 18-25 TOB1 0.1858 0.2068 2.4 0.0163 Yes

Treatment Access 18-25 RSUT1 0.0544 0.0648 1.99 0.0466 Yes
Treatment Access 18-25 NRSUT1 0.3202 0.2685 5.16 2.44e-07 Yes
Treatment Access 18-25 RMHT1 0.2393 0.2215 1.92 0.0544 No
Mental Health 18-25 AMI1 0.4133 0.3435 6.54 6.02e-11 Yes
Mental Health 18-25 SMI1 0.174 0.1558 2.23 0.0256 Yes
Mental Health 18-25 AS1 0.0423 0.0465 0.92 0.356 No
Substance Use 26+ ILDU2 0.2684 0.1955 8.48 <2.2e-16 Yes
Substance Use 26+ AL2 0.8142 0.5538 27.66 <2.2e-16 Yes
Substance Use 26+ TOB2 0.2726 0.4004 13.34 <2.2e-16 Yes
Treatment Access 26+ RSUT2 0.073 0.0817 1.6 0.109 No
Treatment Access 26+ NRSUT2 0.2242 0.1928 3.81 0.00014 Yes
Treatment Access 26+ RMHT2 0.2404 0.2072 391 9.10e-05 Yes
Mental Health 26+ AMI2 0.446 0.3755 7.05 1.82e-12 Yes
Mental Health 26+ SMI2 0.132 0.12 1.78 0.0753 No
Mental Health 26+ AS2 0.0224 0.0257 1.08 0.282 No

The two-proportion Z-tests reveal that higher-income states
exhibit significantly greater proportions of any mental illness and
serious mental illness across both age groups, indicating potential
differences in diagnosis, reporting, or access to mental health
services. Alcohol and illicit drug use rates are also significantly
higher in higher-income states for both age groups, while tobacco
use is consistently more prevalent in lower-income states, likely
reflecting socioeconomic and cultural factors. Treatment access
results indicate that higher-income states report greater mental
health treatment utilization and higher unmet needs for substance
use treatment. However, substance use treatment receipt was
lower among young adults (18-25) in higher-income states,
suggesting specific barriers within this subgroup. Attempted
suicide rates did not differ significantly between the two state

groups in either age cohort.

Chi-Square Tests Between Age Groups (18-25 and
26+) and Mental Health, Substance Use, and Access to
Treatment

To assess whether age group (18-25 vs. 26 or older) is
significantly associated with key behavioral health outcomes, Chi-
square tests of independence were conducted. These outcomes
included mental health conditions, substance use behaviors and
access to treatment. This analysis aimed to determine whether
behavioral health outcomes differ by age, shedding light on
age-related disparities in mental health burden, substance use
patterns, and treatment access.

Table 6: Chi-Square Test Results for Associations Between Age Group and Behavioral Health Outcomes

Outcome Variables Null Hypothesis (H ) X? df p-value Significant
Mental Health AMI, SMI, AS No association between age groupand mental |, o o) | <2.2¢-16 Yes
health conditions
Substance Use | ILDU, Alcohol Use, TOB | 0 association between age group and sub- 60043 | 2 <2.2¢-16 Yes
stance use
Treatment RSUT. NRSUT, RMHT No association between age group and treat- 26712 ) <290-16 Ves
Access ment access
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Using RStudio (R software), we applied Chi-square tests of
independence to the data for each outcome category. Table 6.
summarizes the results, including the hypotheses, test statistics,
degrees of freedom, p-values, and whether the associations were
statistically significant at the 0.05 level.

The Chi-square test results indicate statistically significant
differences in mental health, substance use, and treatment access
between the two age groups. Individuals aged 18-25 reported
higher rates of any mental illness (AMI), serious mental illness
(SMI), and attempted suicide (AS) compared to the 26+ age group.
Younger adults (18-25) had higher prevalence of illicit drug use
(ILDU), while alcohol and tobacco use were more common among
adults aged 26 and older. Older individuals (26+) were more likely
to have received substance use treatment (RSUT), while younger
individuals (18-25) reported higher rates of unmet treatment
needs (NRSUT) and mental health service use (RMHT).

These findings highlight significant behavioral health

disparities between younger and older adults, suggesting that
targeted interventions may be needed to address the unique
needs of each age group.

Two-Proportion Z-Test: Comparing Mental Health,
Substance Use, and Treatment Across Age Groups (18-
25 and 26+)

To examine whether behavioral health outcomes differ
significantly between two age groups 18-25 (younger) and 26+
(older) two-proportion Z-tests were conducted. These tests
compared proportions of mental health conditions, substance use
behaviors, and treatment access indicators. The null hypothesis
stated no significant difference in proportions between the two
age groups, while the alternative hypothesis proposed a significant
difference. The analysis was performed using RStudio.

Table 7 summarizes the test statistics, p-values, confidence
intervals, and group proportions, alongside interpretations of
statistical significance.

Table 7: Two-Proportion Z-Test Results for Behavioral Health Outcomes by Age Group

Outcome Variable Pr(;%(_);tslon Proportion 26+ Z p-value Significant
Mental Health Any Mental Illness (AMI) 0.4452 0.4339 2.39 0.0171 Yes
Mental Health Serious Mental Illness (SMI) 0.1889 0.1345 15.7 <2.2e-16 Yes
Mental Health Attempted Suicide (AS) 0.0502 0.0258 13.66 <2.2e-16 Yes
Substance Use Illicit Drug Use (ILDU) 0.2769 0.2454 7.58 3.63e-14 Yes
Substance Use Tobacco Use 0.2354 0.3675 30.14 <2.2e-16 Yes
Substance Use Alcohol Use 0.5545 0.7924 54.07 <2.2e-16 Yes

Treatment Access | Leoeived Substance Use Treat- 0.0689 0.0821 5.25 1.51E-07 Yes
ment (RSUT)
Not Received Substance Use
Treatment Access Treatment (NRSUT) 0.334 0.2233 26.2 <2.2e-16 Yes
Treatment Access | Received Mental Health Treat- 0.2696 0.2422 6.62 3.55E-11 Yes
ment (RMHT)
The two-proportion Z-tests demonstrate statistically reported higher rates of mental illness, alcohol use, and illicit drug

significant differences across age groups in mental health
conditions, substance use behaviors, and treatment access.
Younger adults (18-25) tend to have higher rates of mental
health challenges and illicit drug use, with a greater unmet need
for substance use treatment. Older adults (26+) report higher
rates of alcohol and tobacco use and higher receipt of substance
use treatment. These findings emphasize the importance of age-
specific behavioral health interventions and the need to improve
treatment access tailored to the unique needs of younger and
older populations.

Conclusions, limitations and Future Directions
Conclusion

This study identified significant disparities in mental health,
substance use, and treatment access across U.S. states based on
income levels and age groups. Individuals in higher-income states
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use, along with greater access to mental health treatment but
also greater unmet need for substance use treatment. In contrast,
tobacco use was more prevalent in lower-income states.

Age-related differences were also notable. Younger individuals
(ages 18-25) had higher reported rates of mental illness, serious
mental illness, and suicide attempts, while older individuals (26
and above) showed greater prevalence of alcohol and tobacco
use. These findings underscore the complex interplay between
socioeconomic status, age, and behavioral health outcomes.

To build upon these findings, future research should
incorporate a broader range of social determinants, including
community engagement, social support networks, access to
specialized care, and healthcare provider availability. Including
these variables may provide a more comprehensive picture of the
factors influencing behavioral health.
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Longitudinal studies are also essential to better understand
causal pathways and evaluate how socioeconomic and behavioral
factors influence mental health outcomes over time. Additionally,
exploring differences between rural and urban populations, as
well as regional variations, can help refine strategies for targeted
interventions. Future research should also examine how political
and cultural contexts shape mental health policies and service
delivery across states.

Limitations

This study presents several limitations that should be
acknowledged. First, the use of data from multiple sources
introduces potential inconsistencies in methodology, definitions,
and measurement standards. The integration of two different
datasets also made data processing less efficient and more
complex. Additionally, the broad categorization of variables such
as condensing age into just two groups may oversimplify nuanced
patterns and obscure critical subgroup variations.

The reliance on a one-year snapshot of median household
income limits the ability to evaluate long-term socioeconomic
effects or establish temporal sequences. Due to incomplete data,
individuals under the age of 17 had to be excluded, which narrows
the generalizability of findings. Moreover, the use of model-
based estimates inherently carries statistical uncertainty, and the
study did not fully account for potential confounding variables,
including state-level policies, cultural differences, and healthcare
infrastructure. Finally, because this was not an experimental,
observational, or clinical trial, the analysis cannot establish direct
cause-and-effect relationships. The findings should be interpreted
as associations rather than definitive causal links.

Future Directions

This study offers valuable insights into how economic
conditions, treatment access, and substance use patterns influence
mental health across different populations in the United States. The
results emphasize the urgent need for integrated strategies that
address economic disparities, expand access to behavioral health
services, and implement age-specific and regionally sensitive
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interventions. These findings lay the groundwork for future
research and inform policy efforts aimed at improving public
health outcomes across diverse demographic and socioeconomic
groups.
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