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ABSTRACT

Introduction: Polysubstance use has increased, with methamphetamine as the leading stimulant present in overdose deaths. 

Stimulants increase the risk of overdose, cardiovascular conditions, mental illness, and blood-borne diseases. This study 

explores polysubstance users’ perceptions of their current health, strategies to reduce health risks associated with 

polysubstance use, and beliefs and experiences of treatment in the Dayton, Ohio, area.  

Methods: Qualitative interviews were analyzed from 89 participants meeting the following eligibility criteria: (1) greater than or 

equal to 18 years of age, (2) living in the Dayton, Ohio, area, and (3) used methamphetamine within the past 30 days. 

Participants were recruited through flyers, outreach referrals, and snowball sampling methods. Structured survey data were 

collected and stored within REDCap, and qualitative interviews were audio recorded, transcribed verbatim, and analyzed 

thematically in ATLAS.ti using the health belief framework.  

Results: Participants described a lack of adequate methamphetamine treatment options compared to opioid use disorder 

treatment and using methamphetamine during treatment. Individuals explained existing physical and mental health conditions 

and oral health concerns, perceived to be induced or exacerbated by polysubstance use. Healthy eating and drinking habits, 

safe intravenous practices, and using methamphetamine to prevent or reverse an opioid overdose were identified strategies to 

reduce health consequences associated with substance use.  

Conclusion: Our findings substantiate a holistic treatment approach and suggest a public health initiative to increase 

awareness and education on polysubstance use health risks, screen and review patient health history, increase cross-sector 

collaboration, and expand access to treatment services and resources to improve well-being. 
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INTRODUCTION 

An increase in overdose deaths relating to polysubstance use has 

emerged across the United States indicating a fourth wave in the 

overdose crisis; co-occurring opioid and stimulant use deemed the “twin 

epidemic.”1-4 As of 2021, the number of opioid overdose deaths with 

psychostimulants (primarily methamphetamine) present reached over 
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32 500 nationwide.5 This newest wave in the opioid epidemic has raised 

concerns about the effectiveness of treatment for polysubstance use and 

novel health risks associated with stimulant and opioid co-use.  

In recent years, methamphetamine made a resurgence in Dayton, Ohio, 

located in Montgomery County, which is known for a high prevalence of 

drug overdose death largely related to the adulteration of the local drug 

supply with illicit, nonpharmaceutical fentanyl, and fentanyl analogues.6 

Methamphetamine is one of the most common substances used in 

combination with opioids within Montgomery County and is also the 

leading stimulant present in overdose deaths in the fourth wave.1,7,8 This 

may be attributed to the reported use of methamphetamine to alleviate 

withdrawal symptoms, enhance the euphoric effects of opioids, and to 

cope with emotional problems in individuals with an opioid use disorder.9,10 

In 2023, Montgomery County’s unintentional fatal overdose rate was 67.7 

per 100 000 individuals, most of which involved multiple substances 

including methamphetamine likely due to high availability in the area.7,11 

From 2010-2022, fatal overdoses involving prescription opioids and 

heroin decreased, while deaths involving illicit fentanyl increased, being 

present in 83% of all 2022 fatal overdoses within Montgomery County.12 

Toxicology screenings reported the presence of opioids in 87% of fatal 

overdoses, with methamphetamine being present in 37% of fatal 

overdoses.12 Nineteen percent of individuals who died from an overdose 

in 2023 were either currently in treatment or maintaining abstinence 

within a month of death.12 

Documented health consequences of opioid and stimulant co-use include 

an increased risk of overdose and, when injected, an increased risk of 

blood-borne infections.2,10,13-15 Additionally, mental health disorders, 

including psychosis, depression, anxiety, and other mental health 

symptoms are commonly diagnosed in those using a combination of 

substances.2,16 Individuals using opioids and methamphetamine have 

previously described worrying about health risks such as vein health 

after prolonged injection of methamphetamine and its potential effects 

on mental health.10 

This qualitative study explores opioid and methamphetamine co-use 

through constructs within the health belief model including perceived 

benefits, barriers, susceptibility, and severity relating to treatment beliefs 

and experiences, health risks, and risk avoidance strategies. The health 

belief model was developed by social psychologists to understand how 

individuals make decisions and take action involving health behaviors 

based on their perception on susceptibility, severity, benefits, and barriers 

related to the health condition.17,18 This study aims to explore the 

perceptions of individuals who co-use opioids and methamphetamine to 

inform the development of treatment strategies that support positive 

health decisions and health-promoting behaviors.  

METHODS 

Study Design 

This is a secondary qualitative analysis of a subset of qualitative data 

collected from the parent study, Crystal in the Gem City (Daniulaityte, 

principal investigator) which aimed to characterize a recent local 

resurgence in methamphetamine use through mixed methods research 

that integrates qualitative/structured interview data, urine toxicology, 

and forensic data on seized drugs and unintentional overdose deaths in 

the Dayton, Ohio, area. Crystal in the Gem City was approved by the 

Wright State University institutional review board and pilot tested with 

13 individuals. The parent study design consisted of a structured 

questionnaire and semi-structured key informant interview lasting 

approximately 1 to 1.5 hours. Data were collected from December 2019 

to November 2021, with field notes made during the interviews. The 

Crystal in the Gem City study was designed to include 90 participants, 

which was determined based on statistical power calculations for the 

mixed methods design. A large sample size allowed sufficient qualitative 

data to reach saturation, ensuring comprehensive insights into the 

research. The Crystal in the Gem City research team consisted of 2 

experienced substance use and addictions researchers with terminal 

degrees and additional support provided by a graduate research assistant. 

Each team member was also required to complete collaborative 

institutional training initiative (CITI) training in human subject research 

and ethical conduct.  

Participant Recruitment and Data Collection 

The parent study, Crystal in the Gem City, participants were recruited via 

flyers, outreach referrals, and snowball sampling methods. A total of 91 

participants were interviewed; however, 2 participants were excluded; 1 

participant did not meet the eligibility criteria and 1 participant interview 

was repeated. Therefore, a total of 89 participants met the following 

eligibility criteria for the Crystal in the Gem City study: (1) at least 18 

years of age, (2) currently living in the Dayton, Ohio, area, (3) self-report 

methamphetamine use at least 2 of the past 30 days. Interviews were 

conducted in a private office with only members of the Crystal in the 

Gem City study team present and included structured and semi-

structured components. All parent study participants were compensated 

with a $40 gift card. Structured data were collected and stored on the 

REDCap (Research Electronic Data Capture Tool) software, while 

qualitative interviews were digitally recorded in their entirety and 

transcribed verbatim by 1 member of the Crystal in the Gem City study 

team who removed all identifiers from transcripts and assigned 

pseudonyms to all participants. 

Data Analysis 

Descriptive statistics collected from the structured questionnaire were 

analyzed using SPSS. Transcripts from semi-structured interviews were 

uploaded to ATLAS.ti software for coding and analysis.19 The first 

author reviewed and coded all 89 participant interview transcripts with 

regular communication with members of the study teams to discuss 

findings as well as update the coding schema.  

The constructs of perceived benefits and/or barriers, perceived severity, 

and perceived susceptibility within the health belief framework were 

used to develop initial codes reflecting key themes. These key themes 

include treatment beliefs and experiences (perceived benefits and/or 

barriers), current health (perceived severity), and of negative health 

consequences through health risk avoidance strategies (perceived 
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susceptibility). Within each of these key themes, subthemes also 

emerged. Iterative categorization was utilized to systematically organize 

qualitative data including key themes, subtheme descriptions, exemplary 

quotes and endorsing participants.20  

RESULTS 

Participant Characteristics 

Out of 89 participants, 52.8% were female and 95.5% were White/non-

Hispanic. Ages ranged from 22-88 years with an average age of 

approximately 42 years (Table 1). Nearly 75% stated undergoing a 

significant period of anxiety within the previous 30 days, and over 50% 

of all participants felt they suffered a significant period of depression 

within the past 30 days (Table 2). Approximately 80% of participants 

expressed methamphetamine use has caused or worsened psychological 

or physical problems with nearly 95% of those individuals revealing they 

continued methamphetamine use despite experiencing psychological or 

physical problems (Table 2). 

Emerging Themes Within the Health Belief Framework 

Key findings from the qualitative interviews reflect distinct aspects of 

participants’ perspectives which offer insight into their perspectives on 

treatment experiences and beliefs, current health concerns, and risk 

avoidance strategies used to mitigate health consequences. Table 3 

presents verbatim quotes from participants organized by subtheme which 

offer a more nuanced understanding of participants’ perspectives. The 

quotes highlight reoccurring patterns and provide more detail supporting 

the broader key themes. 

Theme 1: Treatment Experiences and Beliefs  

The first key theme encompasses participant experiences and various 

beliefs related to substance use treatment. This overarching theme was 

segmented into 2 subthemes. 

Subtheme 1: Lack of Adequate Methamphetamine Treatment Options 

Compared to Opioid 

In recent years, the primary focus of substance use research and 

treatment has been opioids due to the opioid overdose epidemic. Several 

participants described a lack of adequate methamphetamine treatment 

options compared to treatment options for opioid use disorder. Charlene, 

a 59-year-old woman, was frustrated at the current options of 

methamphetamine treatment and suggests the available treatments are 

focused on opioids and noted, “they [treatments] all just deal with heroin 

and shit like that.” Similarly, Cameron, a 41-year-old male, perceived a 

lack of specialized effective treatment options for methamphetamine, 

leaving those with a methamphetamine use disorder with no treatment 

resources, “There’s not an individual treatment for meth, there’s no 

medication, there’s no nothing.” 

Other participants expressed knowledge of opioid treatment, but little to 

no knowledge of methamphetamine treatment. John, a 36-year-old male, 

acknowledges his lack of awareness for methamphetamine treatment 

options and suggests correctional facilities as a form of 

methamphetamine treatment. 

“I don’t know much about it, I never heard a whole lot about meth 

treatment. Hear a lot about heroin and fentanyl and all that shit 

doesn’t really work…meth seems to be the best thing to stop you 

from doing it, honestly. I don’t really hear a lot about meth treatment. 

Just going to jail.”  

John’s comment is important as it not only suggests that 

methamphetamine can be perceived as a form of self-treatment for 

opioid usage, but it also indicates correctional facilities are a common 

response to methamphetamine treatment instead of supportive and 

therapeutic interventions.  

 

Table 1. Participant Demographic Characteristics (N=89) 

Demographic Characteristic Frequency (n) Percent (%) 

Sex   
Female 47.0 52.8 

Male 42.0 47.2 

Race/Ethnicity   
White/non-Hispanic 85.0 95.5 

Black/African American 2.0 2.3 

Hispanic/Latino 1.0 1.1 

Multi-Racial 1.0 1.1 

Education   
Less than high school graduation 16.0 18.0 

GED 21.0 23.6 

Completed high school 11.0 12.4 

Some college/technical/trade school 34.0 38.2 

Associate degree 6.0 6.7 

4-year college degree 1.0 1.1 

Participant age (years): x̄, σ 42.1 10.5 

Participant age range (years) 22.0 - 88.0  

Abbreviations: x̄, mean (average); σ, standard deviation. 
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Table 2. Participant Current Health Characteristics (N=89) 

Health Characteristic Frequency (n) Percent (%) 

Chronic pain 

No 52.0 58.4 

Yes 37.0 41.6 

Heart problems 

No 58.0 65.2 

Yes 31.0 34.8 

Endocarditis 

No 81.0 91.0 

Yes 8.0 9.0 

Hepatitis C 

No 30.0 33.7 

Yes 58.0 65.2 

N/A 1.0 1.1 

HIV/AIDS 

No 87.0 97.8 

Yes 2.0 2.2 

Significant period of depression in the past 30 days 

No 43.0 48.3 

Yes 46.0 51.7 

Significant period of anxiety in the past 30 days 

No 23.0 25.8 

Yes 66.0 74.2 

Significant period of hallucinations in the past 30 days 

No 77.0 86.5 

Yes 12.0 13.5 

Significant period of suicidal thoughts in the past 30 days 

No 74.0 83.1 

Yes 15.0 16.9 

Ever attempted suicide 

No 55.0 61.8 

Yes 34.0 38.2 

Methamphetamine use caused or worsened psychological or physical problems 

No 18.0 20.2 

Yes 71.0 79.8 

Continued using methamphetamine despite psychological or physical problems 

No 3.0 4.2 

Yes 67.0 94.4 

N/A 1.0 1.4 

Subtheme 2: Using Methamphetamine While in Substance Use Treatment 

While some participants reported a lack of medication to assist within 

methamphetamine treatment, others reported continued use of 

methamphetamine while receiving substance use treatment. When asked 

to explain the reasoning for using methamphetamine while in substance 

use treatment, Justin, a 36-year-old male, stated, “Cravings. Cravings. 

You crave it sometimes.” In addition to cravings, Charlie, a 40-year-old 

male, noted he used methamphetamine while in treatment because his 

prescription medication to treat opioid use would not allow him to feel a 

euphoric high from opioids, “I wanted to get high… suboxone won’t get 

me high.” 

These perceptions emphasize the overwhelming desire to satisfy 

cravings and feel high can overpower the ability to resist using 

methamphetamine in treatment and suggest individuals in treatment for 

opioid use disorder may substitute using opioids for methamphetamine. 

Theme 2: Current Health Status 

The second key theme related to perceived severity of current health 

status due to their methamphetamine use. This key theme was separated 

into 3 subthemes describing various health concerns which were 

perceived to be associated with methamphetamine use.  

Subtheme 1: Health Concerns Aside from Substance Use 

When discussing their current health, participants described a variety of 

additional health concerns (eg, eating disorders, hypertension, heart 
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disease, diabetes, abnormal growth or masses) which require regular 

monitoring or treatment. Laura, a 40-year-old female expressed her 

history of having an eating disorder and alongside concerns with her 

weight, which she recognized is impacted by her methamphetamine use: 

“Yeah, that’s always been a thing in my stuff though because I have 

an eating disorder. So, weight is always an underlying issue with 

substance abuse for me at least.” 

Jennifer, a 37-year-old female, described a different health concern, 

hypertension, remarking, “My blood pressure is through the roof.” The 

notion that methamphetamine use exacerbates hypertension was later 

confirmed as Jennifer noted: 

“The truth be known, I think it’s that [methamphetamine]. I betcha 

[sic] if I put that [methamphetamine] aside and checked my blood 

pressure, I betcha [sic] it’s not through the roof. I know it’s not good.”  

Both Laura and Jennifer highlight the complexity and interrelationship 

of diverse health concerns alongside methamphetamine use which 

participants are managing which can lead to a more challenging path to recovery. 

Subtheme 2: Mental Health Conditions 

When asked about the impacts of methamphetamine use on mental 

health, participants often described negative perceptions. Frequently 

reported mental health conditions included depression, anxiety, paranoia, 

psychosis, and hallucinations. Derek, a 30-year-old male, found when 

using methamphetamine, he would become paranoid and shared an 

encounter which stuck out to him: 

“I always thought that people were trying to kill me and one time I 

even ran down the street and hid in some bushes because I thought 

my roommates were plotting to murder me.” 

Another participant, Liz, a 39-year-old female found that even after 

abstaining from methamphetamine use for a few days, she still 

experienced bouts of hallucinations and suicidal ideation. She recounted 

a time when she was homeless and shared: 

“I was still hearing things and seeing things, and I was just losing 

my mind. I kept hearing that I'm worthless, and my kids will never 

love me, so I tried to hang myself, but the rope broke. I woke up on 

the ground, luckily, I'm fortunate that I didn't kill myself because 

that's the last thing I would want to do.”  

Liz’s comment suggests unwanted effects from methamphetamine on 

mental health could be influenced by confounding factors such as drug 

interactions, stress, living conditions, social factors, and more. 

Subtheme 3: Oral Health Concerns 

Participants reported experiencing oral health conditions such as 

bruxism (teeth grinding) and tooth decay, which were perceived to be 

induced or made worse by methamphetamine use. Katie, a 33-year-old 

female, articulated changes in her oral health and explained the term 

“meth-mouth,” a common phrase among individuals who use 

methamphetamine, to describe a variety of dental decay and other oral 

health problems. She noted: 

“your teeth start to get brown around the edges, around your gums 

and stuff. Mine aren’t there yet, but I have a hole in the back of one 

of my teeth, and then you can tell it’s decaying. Then I got a little 

tiny one down here, where it looks like it could be decaying.”  

Similarly, Cole, who is a 40-year-old male, expressed his experience 

with bruxism remarking “I grind my teeth more when I am on meth. 

These bottom ones feel like they may be loose or something.” While 

many participants commented on their current oral health condition, they 

were also aware of additional adverse oral health conditions which could 

be triggered through methamphetamine use.   

Theme 3: Health Risk Avoidance Strategies 

The third key theme was based on perceived susceptibility of health risks 

associated with methamphetamine use through exploring participants’ 

health risk avoidance strategies. Three subthemes emerged within health 

risk avoidance strategies.  

Subtheme 1: Maintaining Healthy Eating and Drinking Habits 

While maintaining a nutritious diet and staying hydrated are crucial for 

overall health and weight management, the use of stimulants such as 

methamphetamine can cause unintended side effects. When discussing 

risk avoidance strategies used to mitigate health consequences from 

methamphetamine use, participants such as Olivia, a 36-year-old female, 

expressed that methamphetamine usage increased awareness of the need 

to monitor daily water intake to avoid health consequences such as 

dehydration: 

“We try to drink a lot of water because if we don’t then we can’t hit 

ourselves because we are dehydrated. That’s stupid too, that’s the 

main reason why we drink stuff.”  

Likewise, Johnathon, a 37-year-old male, also highlighted water 

consumption as a protective factor from dehydration due to 

methamphetamine use stating: 

“I always drink water now. I mean I still have had that [dehydration] 

happen though, even though I’ve drank gallons of water. Something 

about meth dehydrates you bad.”  

While some participants acknowledged their efforts to maintain 

hydration, others acknowledged the negative impact of 

methamphetamine on their appetite and poor diet. Dylan, a 41-year-old 

male, was worried about the consequences of poor dietary intake due to 

his methamphetamine use noting, “I maintain a proper diet, at least eat.” 

Subtheme 2: Implementing Safe Intravenous Practices 

Implementing safe intravenous practices to reduce the risk of negative 

health associated with intravenous use was frequently reported by 

participants. Reported practices included not sharing syringes, utilizing 

syringe service programs, and cautious syringe disposal practices. 

Participants such as Heather, a 41-year-old female, emphasized the 

importance of not sharing injection equipment with others as she 

believes it can lead to infection. Heather explained how she attempts to 

avoid infection from her intravenous use as follows: 
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“I don’t let anyone use my needles and I don’t use anyone else’s. I 

use all my own things when I am getting high and that’s because if 

you use something from someone that has 15 abscesses, you bet 

your ass the second you do that shot that you’re going to end up 

with an abscess. It’s all about paying attention and it’s the same 

thing with the heroin. I don’t like anyone using my needles and I 

don’t use other people [sic] because I don’t know where they just 

came from or what they just did. They could have just dropped the 

needle in the toilet and handed it to me, I don’t know. So, I know 

what I am using and that is the only safety there is out there.”  

Subtheme 3: Methamphetamine as an Opioid Overdose Protective 

Factor  

Whether intentional or unintentional, the use of more than one substance, 

such as methamphetamine and opioids, is widely considered dangerous 

because the effects of one drug can mask those of another, increasing the 

risk of unintended adverse effects. In contrast, when exploring views and 

experiences in relation to methamphetamine use and opioid overdose 

risks, participants frequently reported the belief that methamphetamine 

can be used as a protective factor to prevent or reverse an opioid 

overdose. Ashley, a 48-year-old female, explained: 

“When you’re overdosing, your heart is slowing down and stopping. 

But when you’re on any kind of speed, your heart is always racing. 

I mean, you can overdose on crack too if you do too much and stuff 

like that. But I’ve seen people shoot people up who were, you know, 

in the midst over OD’ing and it helps to bring them back.”  

This perspective is interesting and provides insight into why some 

individuals may engage in polysubstance use.  

DISCUSSION 

Qualitative interview data suggest a lack of treatment options to ease 

withdrawal symptoms or satisfy craving for methamphetamine may 

shape beliefs on treatment, treatment needs, and willingness to enter 

treatment. In the context of health risks, individuals may implement risk 

avoidance strategies into their daily lives to mitigate health concerns of 

high perceived susceptibility while also balancing ongoing physical and 

mental health concerns. These beliefs and perceptions provide insight 

Table 3. Participant Quotes 

Health Belief 

Model 

Constructs 

Theme Subtheme Quote 

Perceived benefits 

and/or perceived 

barriers 

(about treatment 

experiences and 

beliefs)  

Treatment 

experiences 

and beliefs 

 

Lack of adequate 

methamphetamine 

treatment options 

compared to opioid 

“The only medicated assisted treatment you can get is opioids.”  

–Brendan, 36-year-old male 

Using 

methamphetamine 

while in substance use 

treatment 

“I just did meth as a substitute just to do something. I knew that I 

couldn’t get high. I knew that I couldn’t do dope and get high so it was 

literally just substituting one for the other.” 

-Sarah, 33-year-old female 

Perceived severity 

(of current health) 

Current health 

status 

Health concerns aside 

from substance use 

“It’s given me arthritis and injuries.” 

-Greg, 49-year-old male 

Mental health 

conditions 

“Oh I would twack [sic]. I would get so paranoid. I always thought that 

people were trying to kill me and one time I even ran down the street 

and hid in some bushes because I thought my roommates were plotting 

to murder me…. You still get those thoughts but you know. You know 

that you need to chill out and that you’re twacked [sic].”  

-Nathan, 30-year-old male 

Oral health concerns “Yeah. Bad teeth. My teeth went all to hell.”  

–Ali, 30-year-old female 

Perceived 

susceptibility (to 

health risks)  

Risk avoidance 

strategies 

Maintaining healthy 

eating and drinking 

habits 

“You have to eat and drink water. I drink lots of water. I’ve learned my 

lesson with not drinking water and getting dehydrated.”  

–Cal, 37-year-old male 

Implementing safe 

intravenous practices 

“Oh I’ve never shared a needle and I’ve never used a syringe more than 

once.”  

–Brock, 41-year-old male  

Methamphetamine as 

an opioid overdose 

protective factor 

“Because overdoses are a suppression of your breathing and that’s why 

you’re going to die. If you have amphetamines in you it’s going to be a 

lot harder to suppress. I’m not a doctor but I’m pretty sure.” 

-Steven, 41-year-old male 
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into polysubstance use which can be used to advance treatment, improve 

treatment effectiveness, provide appropriate resources, and improve 

patient quality of life by promoting healthy behavior choices. 

Study participants expressed a lack of adequate methamphetamine use 

treatment options compared to opioid treatment as most research has 

focused on opioids.21-24 Opioid use disorder treatments vary from 

behavioral therapies, contingency management, agonist replacement 

therapy, and medications for opioid use disorder (MOUD) to decrease 

opioid use, however there is not an effective US Food and Drug 

Administration (FDA) approved medication to treat methamphetamine 

use disorder.21,25-28 Recent studies have shown that lisdexamfetamine or 

extended-release injectable naltrexone plus extended-release oral 

bupropion can potentially be used to reduce methamphetamine use and 

ease withdrawal symptoms.29,30 Further research is needed to develop 

safe and effective medication which can be used to treat 

methamphetamine use. 

Our findings add to previous literature indicating individuals use 

methamphetamine in substance use treatment because of the enjoyable 

high and suggest a lack of treatment options to satisfy cravings.3 

Methamphetamine use during treatment has been associated with 

treatment discontinuation for individuals using MOUD, particularly 

methadone maintenance therapy (MMT) and buprenorphine.31-33 Further 

research is needed to better understand the interaction between 

methamphetamine use and MOUD, as well as the motivations for 

methamphetamine use during treatment. A better understanding of these 

factors could support the development of targeted strategies to improve 

treatment outcomes, promote retention in treatment, and address 

concurrent methamphetamine use among individuals receiving care for 

opioid use disorder. 

Study participants expressed additional co-current health concerns  

(eg, eating disorders, diabetes, hypertension, heart disease, irritable 

bowel disease) which can be induced or exacerbated by polysubstance 

use.34,35 Screening and providing proper health care services during 

substance use treatment for additional health issues is imperative to 

ensure the proper level of holistic care is delivered for individuals to 

improve health outcomes.36 Consistent with prior literature, individuals 

engaging in polysubstance use reported experiencing a variety of mental 

health concerns such as depression, anxiety, paranoia, psychosis, and 

hallucinations.2,10,16,37 Our findings support screening and assessment for 

mental health disorders in people using substances and providing 

integrated evidence-based mental health treatment to treat the whole 

person.38 

A decline in oral health was commonly reported among participants as 

both methamphetamine and opioid use have known association with 

adverse oral health conditions. Such conditions include pain, decay, 

loose teeth, and embarrassment due to appearance of teeth.39,40 Providing 

oral health services during substance use treatment could improve 

quality of life and treatment experiences. However, external challenges 

such as stigma, anxiety, transportation, financial difficulties, 

affordability, and availability of food and drinks high in sugar content, 

and the ability to maintain healthy oral hygiene habits must also be 

considered.41-43 Norway implemented free oral health services to 

individuals in an opioid maintenance treatment program, yet external 

challenges were thought to be contributing factors in low participation.43 

Understanding how to reduce oral health barriers among individuals 

using substances is vital to improving oral health and quality of life.43 

In the context of health-related risk avoidance, our study found some 

individuals have a heightened awareness of dietary and drinking habits 

ensuring proper nutrition. Neglect of nutritional and metabolic health is 

perceived as a negative consequence associated with polysubstance use. 

Suppressed appetite and malnutrition can lead to metabolic deficiencies 

or lower body composition which has previously been documented 

among individuals using substances.44-47 Treatment professionals might 

consider implementing assessments such as metabolic panel testing to 

ensure patients’ bodies are receiving the proper nutrients aiding in 

recovery.46 

Strategies such as not sharing syringes, using clean syringes, utilizing 

the syringe exchange, and avoiding using syringes were reported by 

participants to reduce health risks. These strategies are used as 

precautionary measures to decrease the chance of blood-borne infections 

and abscesses attributed to unsanitary injection materials.14,48,49 

Infections associated with intravenous administration such as HIV, 

hepatitis C, staphylococcus aureus, streptococcus pyogenes, and 

endocarditis can be life threating or increase the risk of developing other 

health conditions.50 Our findings support public health initiatives 

providing education promoting intravenous risks, effective harm 

reduction, and social resistance strategies expanding access to screenings 

of blood-borne infections and treatment.51 Such initiatives would equip 

individuals with knowledge, tools, and resources needed to make safe 

behavior choices alongside promoting physical health and well-being.  

Our findings are consistent with other research as participants 

acknowledged methamphetamine could be used to prevent or reverse an 

opioid overdose.9,52-54 In contrast to participant perceptions, concurrent 

use of methamphetamine and opioids has been documented to increase 

the risk of an overdose.13,16 However the belief that methamphetamine 

can prevent or reverse an opioid overdose is important to note as it 

highlights the idea that individuals may perceive methamphetamine use 

as beneficial for decreasing harmful risks associated with opioid 

overdose. Strategies such as implementing education on the risks of 

polysubstance use and expanding access to safe and effective opioid 

antagonist medication can aid in reducing overdoses.54 The findings of 

this study are not only intended to provide insight into strategies for 

polysubstance use treatment, but also resources and services available 

during and after treatment, and to ensure the skills and support needed to 

improve health and well-being. 

Limitations  

Limitations to this study include secondary data analysis as the protocol 

and data collection methods could not be changed. Furthermore, recall 

bias and social desirability bias due to the sensitivity of the study topic 

may impact the data.55,56 It is also important to note that the data were 
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previously collected over 4 years ago, and more recent data could offer 

additional insights into emerging trends. However, given the continued 

increase in methamphetamine and opioid use, the findings from this 

study provide valuable insight into health risks and treatment while 

underscoring the long-term applicability of the findings. Additionally, 

the coding of interviews was conducted by one author, which may limit 

the assessment of inter-coder reliability, although frequent 

communication with the study team occurred to refine the coding schema. 

Some participants had prior interaction with members of the research 

team through participation in a longitudinal study involving opioids. 

There was no ongoing relationship or contact between the research team 

and participants beyond the study. To mitigate any potential biases from 

prior interactions, the research team ensured that the current study's 

methodology and data analysis were conducted with objectivity and 

transparency. 

PUBLIC HEALTH IMPLICATIONS 

As the fourth wave of the opioid crisis continues, it is pertinent to 

continue understanding perspectives on treatment and negative health 

risks to decrease the number of Ohioans who fall victim to a 

polysubstance related overdose and improve health outcomes for people 

who use drugs. Further research in polysubstance use can assist in 

addressing Healthy People 2030 goals and objectives for the nation 

including reducing the number of people living with an opioid use 

disorder or increasing the proportion of people receiving treatment for 

both substance use and mental health disorders.57,58 Findings from this 

study highlight the need for cross-sector collaboration to continue 

development of innovative holistic treatment and harm reduction 

strategies which are customized by addressing unique physical, mental, 

social, and emotional health needs in addition to substance use treatment. 

A comprehensive holistic approach to polysubstance use treatment 

provides the greatest chance for long-term positive behavior change and 

improving overall health and well-being. Ohio treatment facilities, 

addiction and mental health counselors, community health workers, 

physicians, and other health professionals can benefit from the insights 

of perceptions on treatment and health from participants to create a safe 

and supportive environment to foster honest, open communication 

between patients and providers about sensitive health topics. Continuing 

research to fill the gaps relating to treatment experiences and health risks 

of polysubstance use, particularly the co-use of methamphetamine and 

opioids, is a critical first step to being able to create comprehensive and 

holistic public health initiatives. Addressing these knowledge gaps may 

inform the development of novel prevention, harm reduction, and 

treatment strategies, advance education and communication regarding 

polysubstance use, and expand access to supportive resources. 

Collectively, these efforts may contribute to improved health and well-

being of individuals who engage in polysubstance use. 
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	RESULTS 
	Emerging Themes Within the Health Belief Framework 
	Theme 1: Treatment Experiences and Beliefs  
	 

	91.0 
	Frequency (n) 
	Percent (%) 
	“Yeah, that’s always been a thing in my stuff though because I have an eating disorder. So, weight is always an underlying issue with substance abuse for me at least.” 
	Subtheme 2: Mental Health Conditions 
	“Yeah, that’s always been a thing in my stuff though because I have an eating disorder. So, weight is always an underlying issue with substance abuse for me at least.” 
	Subtheme 2: Mental Health Conditions 
	“Yeah, that’s always been a thing in my stuff though because I have an eating disorder. So, weight is always an underlying issue with substance abuse for me at least.” 
	Both Laura and Jennifer highlight the complexity and interrelationship of diverse health concerns alongside methamphetamine use which participants are managing which can lead to a more challenging path to recovery. 
	When asked about the impacts of methamphetamine use on mental health, participants often described negative perceptions. Frequently reported mental health conditions included depression, anxiety, paranoia, psychosis, and hallucinations. Derek, a 30-year-old male, found when using methamphetamine, he would become paranoid and shared an encounter which stuck out to him: 

	Subtheme 3: Methamphetamine as an Opioid Overdose Protective Factor  
	“Oh I would twack [sic]. I would get so paranoid. I always thought that people were trying to kill me and one time I even ran down the street and hid in some bushes because I thought my roommates were plotting to murder me…. You still get those thoughts but you know. You know that you need to chill out and that you’re twacked [sic].”  -Nathan, 30-year-old male 
	DISCUSSION 
	Subtheme 3: Methamphetamine as an Opioid Overdose Protective Factor  
	DISCUSSION 
	Subtheme 3: Methamphetamine as an Opioid Overdose Protective Factor  
	This perspective is interesting and provides insight into why some individuals may engage in polysubstance use.  
	Qualitative interview data suggest a lack of treatment options to ease withdrawal symptoms or satisfy craving for methamphetamine may shape beliefs on treatment, treatment needs, and willingness to enter treatment. In the context of health risks, individuals may implement risk avoidance strategies into their daily lives to mitigate health concerns of high perceived susceptibility while also balancing ongoing physical and mental health concerns. These beliefs and perceptions provide insight 

	Study participants expressed a lack of adequate methamphetamine use treatment options compared to opioid treatment as most research has focused on opioids.21-24 Opioid use disorder treatments vary from behavioral therapies, contingency management, agonist replacement therapy, and medications for opioid use disorder (MOUD) to decrease opioid use, however there is not an effective US Food and Drug Administration (FDA) approved medication to treat methamphetamine use disorder.21,25-28 Recent studies have shown that lisdexamfetamine or extended-release injectable naltrexone plus extended-release oral bupropion can potentially be used to reduce methamphetamine use and ease withdrawal symptoms.29,30 Further research is needed to develop safe and effective medication which can be used to treat methamphetamine use. 
	In the context of health-related risk avoidance, our study found some individuals have a heightened awareness of dietary and drinking habits ensuring proper nutrition. Neglect of nutritional and metabolic health is perceived as a negative consequence associated with polysubstance use. Suppressed appetite and malnutrition can lead to metabolic deficiencies or lower body composition which has previously been documented among individuals using substances.44-47 Treatment professionals might consider implementing assessments such as metabolic panel testing to ensure patients’ bodies are receiving the proper nutrients aiding in recovery.46 
	Study participants expressed a lack of adequate methamphetamine use treatment options compared to opioid treatment as most research has focused on opioids.21-24 Opioid use disorder treatments vary from behavioral therapies, contingency management, agonist replacement therapy, and medications for opioid use disorder (MOUD) to decrease opioid use, however there is not an effective US Food and Drug Administration (FDA) approved medication to treat methamphetamine use disorder.21,25-28 Recent studies have shown that lisdexamfetamine or extended-release injectable naltrexone plus extended-release oral bupropion can potentially be used to reduce methamphetamine use and ease withdrawal symptoms.29,30 Further research is needed to develop safe and effective medication which can be used to treat methamphetamine use. 
	In the context of health-related risk avoidance, our study found some individuals have a heightened awareness of dietary and drinking habits ensuring proper nutrition. Neglect of nutritional and metabolic health is perceived as a negative consequence associated with polysubstance use. Suppressed appetite and malnutrition can lead to metabolic deficiencies or lower body composition which has previously been documented among individuals using substances.44-47 Treatment professionals might consider implementing assessments such as metabolic panel testing to ensure patients’ bodies are receiving the proper nutrients aiding in recovery.46 
	Study participants expressed a lack of adequate methamphetamine use treatment options compared to opioid treatment as most research has focused on opioids.21-24 Opioid use disorder treatments vary from behavioral therapies, contingency management, agonist replacement therapy, and medications for opioid use disorder (MOUD) to decrease opioid use, however there is not an effective US Food and Drug Administration (FDA) approved medication to treat methamphetamine use disorder.21,25-28 Recent studies have shown that lisdexamfetamine or extended-release injectable naltrexone plus extended-release oral bupropion can potentially be used to reduce methamphetamine use and ease withdrawal symptoms.29,30 Further research is needed to develop safe and effective medication which can be used to treat methamphetamine use. 
	A decline in oral health was commonly reported among participants as both methamphetamine and opioid use have known association with adverse oral health conditions. Such conditions include pain, decay, loose teeth, and embarrassment due to appearance of teeth.39,40 Providing oral health services during substance use treatment could improve quality of life and treatment experiences. However, external challenges such as stigma, anxiety, transportation, financial difficulties, affordability, and availability of food and drinks high in sugar content, and the ability to maintain healthy oral hygiene habits must also be considered.41-43 Norway implemented free oral health services to individuals in an opioid maintenance treatment program, yet external challenges were thought to be contributing factors in low participation.43 Understanding how to reduce oral health barriers among individuals using substances is vital to improving oral health and quality of life.43 
	Strategies such as not sharing syringes, using clean syringes, utilizing the syringe exchange, and avoiding using syringes were reported by participants to reduce health risks. These strategies are used as precautionary measures to decrease the chance of blood-borne infections and abscesses attributed to unsanitary injection materials.14,48,49 Infections associated with intravenous administration such as HIV, hepatitis C, staphylococcus aureus, streptococcus pyogenes, and endocarditis can be life threating or increase the risk of developing other health conditions.50 Our findings support public health initiatives providing education promoting intravenous risks, effective harm reduction, and social resistance strategies expanding access to screenings of blood-borne infections and treatment.51 Such initiatives would equip individuals with knowledge, tools, and resources needed to make safe behavior choices alongside promoting physical health and well-being.  
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