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Abstract

Purpose of review: This article aims to summarize current research on digital health for 

assessment and intervention targeting tobacco and cannabis co-use and to answer the following 

questions: Which digital tools have been used? Which populations have been targeted? And what 

are implications for future research?

Recent findings: Ecological Momentary Assessment (EMA) via text messages or interactive 

voice response calls has been used to capture co-use patterns within a time window or co-

administration of both substances via blunts among young adults. Feasibility of multicomponent 

interventions targeting dual cessation of both substances among adult co-users with cannabis use 

disorder, delivered via smartphone apps, online, and computer modules has been demonstrated.

Summary: Digital tools, particularly those using EMAs and mobile sensors, should be expanded 

to assess co-use of emerging tobacco and cannabis products. Digital cessation interventions should 

be tailored to different groups of co-users and address specific mechanisms underlying different 

co-use patterns.
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INTRODUCTION

Co-use of tobacco and cannabis (marijuana) is common worldwide [1–3]. The use of both 

substances compounds health risks associated with each individual substance [4]. Co-users 

have worse health outcomes (e.g., mental health, respiratory symptoms) than exclusive users 

of either substance [5]. Recently, the tobacco landscape has expanded from conventional 

cigarettes, cigars/cigarillos, hookahs, and smokeless tobacco to e-cigarettes [6]. Likewise, 

cannabis is available in various forms, including combustible (e.g., joints, pipes, bongs), 

vaporized, and edible products [7]. In addition, the expanding cannabis legalization for 

medical and recreational use in the US may increase acceptance and availability of cannabis 

[8, 9]. In response to this changing context, research focusing on tobacco and cannabis co-

use has ramped up recently [4, 10–12].

Co-use is an “umbrella” term that encompasses at least three patterns of substance use 

behavior : 1) simultaneous use at the same time (e.g., co-administration via blunts - cigar 

wrappers filled with cannabis, or spliffs - joints filled with both looseleaf tobacco and 

cannabis); 2) sequential use within the same occasion (e.g., “chasing” - smoking a tobacco 

cigarette right after smoking a cannabis joint); and 3) separate use within a certain time 

period (e.g., using any tobacco and cannabis products in the past 30 days or past 12 months) 

[11]. This complexity of product type and timeframe poses challenges for assessing co-use 

patterns. However, our understanding of co-use is limited due to traditional data collection 

approaches in substance use research (e.g., cross-sectional surveys or retrospective reports 

measuring co-use at one time point or over long time-intervals, such as over the past month) 

[13–16]. Data collected using these approaches can be subject to recall bias and lack 

specificity for how tobacco and cannabis are co-used. Newer data collection methods via 

digital tools, such as Ecological Momentary Assessment (EMA) and mobile sensing, have 

the potential to disentangle the complexity of co-use by providing data on specific products 

and timeframes via real-time assessments in natural environments [17•].

There is a demand for dual cessation interventions that target tobacco and cannabis 

simultaneously to improve cessation outcomes and reduce related health risks among co-

users [18–20]. However, barriers to quitting the two substances include lack of available and 

accessible treatments, fear of stigma, desire for self-reliance, and limited options for 

personalized treatment [21, 22]. A growing area of research has highlighted the promising 

role of digital tools in overcoming these barriers [23–27]. For example, online interventions 

or mobile apps can deliver treatments to broader audiences, particularly hard-to-reach or 

underserved populations, in a wider array of settings compared to in-person interventions 

[25, 26]. In addition, the anonymity of these platforms can reduce stigma and facilitate self-

disclosure with regard to sensitive information like substance use [27]. Furthermore, digital 

health can help to develop tailored interventions, which may be more effective to support 

quitting substance use compared to non-tailored interventions [26]. Collectively, the 

aforementioned advantages of digital health approaches make them promising for the 

assessment of co-use behavior and for the development of interventions that target dual 

cessation of both tobacco and cannabis.
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To our knowledge, no existing work has reviewed digital health solutions for tobacco and 

cannabis co-use. Previous reviews on digital health research examined tobacco and cannabis 

separately, but did not focus on co-use of the two substances [22, 26]. A recent meta-

analysis of interventions targeting co-users did not include assessment of co-use patterns and 

did not focus on digital health approaches [10•]. Thus, the current study aims to summarize 

current research using digital health for assessment and intervention targeting tobacco and 

cannabis co-use.

METHODS

Eligibility Criteria

We included published research in English that used digital health approaches alone or in 

combination with other components to assess tobacco and cannabis co-use (Assessment 

Research), or to provide cessation interventions for both substances (Intervention Research) 

regardless of study designs. We searched for digital health approaches that included, but 

were not limited to EMA, electronic diaries, text messaging, computer-based modules, 

online interventions, phone apps, and mobile sensors. Surveys administered online were not 

considered as a digital health approach in this review. We excluded studies that addressed 

both tobacco and cannabis use, if they did not provide information on co-use. For 

assessment studies, the outcomes were patterns (e.g., simultaneous use, sequential use, and 

co-use within a time period) and frequency of co-use. For intervention studies, the outcomes 

were changes in readiness to quit, reduction in use of either tobacco or cannabis, and 

cessation rates. A secondary outcome was participants’ compliance with assessments or 

interventions.

Search methods and selection of studies

Relevant literature was searched on PubMed up to February, 2020. Search strategies were 

developed using a combination of terms relating to all types of tobacco use, all modes of 

cannabis use, treatment for tobacco and cannabis, and digital health approaches (see 

Supplementary materials for the full search strategy). Non-English articles were excluded. 

NN conducted the search and removed duplicates.

NN and CN conducted initial screening of titles and abstracts on Rayyan [28]. All studies 

retained after abstract screening were retrieved as full-text articles and assessed for 

eligibility. Each investigator conducted full-text review of half of the potential articles and 

then extracted data from included articles. The following study characteristics were 

extracted: research type (i.e., assessment vs. intervention), author and year of publication, 

sample characteristics (e.g., sample size, demographics, level of substance use, current 

treatment at baseline), study design, digital health approaches (e.g., EMAs, computer-based 

intervention), measures of substance use (e.g., patterns and frequency of co-use, changes in 

substance use), and participant compliance. JT reviewed included articles. Discrepancies 

were resolved by discussion.
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RESULTS

The PubMed search resulted in 488 publications. Based on screening titles and abstracts, 28 

articles were considered for full-text review (see Supplementary materials for PRISMA 

diagram). Of these, 19 were excluded due to addressing use of only a single substance or 

separate use of two substances rather than co-use of both substances together. A total of 9 

studies met the inclusion criteria, including 4 assessment studies and 5 cessation intervention 

studies. These studies were published between 2014 and 2020. A brief description of the 

terminologies underlying the included studies is provided in Table 1. The characteristics of 

included studies were summarized in Table 2. Below, we provide a brief description of 

digital health approaches used and participants’ compliance.

EMA approaches for assessment of co-use patterns

All four assessment studies employed EMA methods to collect data on co-use among young 

adults (18–29 years old) [29–32]. Of these, one study specifically targeted African American 

young adults due to their high risk of blunt use [30]. Except for Schuster et al.’s study [29], 

targeted populations were frequent substance users (e.g., currently use tobacco some days or 

every day, currently use cannabis at least 2 days per week). Regarding delivery modes, two 

studies sent EMA text messages to smartphones [30, 31], one prompted EMAs to handheld 

computers [29], and one used interactive voice response calls to mobile phones [32••]. The 

most common co-use patterns assessed were co-administration via blunts or spliffs [30, 31, 

32••] and co-use within a specific time window (e.g., a 4-hour window) [29, 31, 32••]. 

Duration of assessments lasted from 1 to 4 weeks.

Co-administration of tobacco and cannabis via blunts was assessed in Chen-Sankey et al.’s 

study [30]. By examining 1205 cigar smoking moments, this study found that sweet-flavored 

cigars (vs. plain cigars) were more likely to be used for blunts, suggesting that reducing 

sweet-flavored cigar use may help curb blunt use. Likewise, Schuster et al. examined 

simultaneous use of tobacco and cannabis (measured as cannabis use in smoking prompts) 

and found that 16% of smoking prompts were simultaneous use with cannabis [29]. 

Furthermore, while this study revealed that working memory was poorer with cannabis use 

and better with tobacco use, no effects were found for simultaneous use of the two 

substances. This could suggest that tobacco use may compensate for working memory 

decrements from cannabis use, a potential reason for the use of tobacco in order to 

counteract unwanted effects of cannabis.

Berg et al. assessed both co-administration and co-use patterns within 4-hour windows [31]. 

Participants were asked to report the number of each tobacco and cannabis product, a mix of 

tobacco and cannabis, blunts, and spliffs used since the last assessment. This study found 

that use of cannabis was associated with 3–4 times greater odds of use of cigarettes, e-

cigarettes, or any type of tobacco within a given time window. This finding suggests that the 

use of both substances happened in close temporal proximity and that conditioned cues 

associated with one substance may trigger use of the other. While this study assessed more 

patterns of co-use, it did not examine the order of substance use.
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Compared to the above studies, Wilhelm et al. assessed co-use behavior more 

comprehensively [32••]. This study examined both traditional and emerging tobacco 

(cigarettes, cigars, hookah, and e-cigarettes) and cannabis products (combustible, vaporized, 

and edibles cannabis). Co-administration via spliffs and blunts was also addressed. Notably, 

the order of substance use was measured when both substances were used in the same 

epoch. This study found that participants reported co-use of cannabis and tobacco in 22.2% 

of epochs, only tobacco use in 19.3% of epochs, and only cannabis use in 17.6% of epochs. 

Use of blunts and spliffs was reported in half of epochs with co-use. Tobacco was used after 

cannabis 15.9% of the time, before cannabis 5.5% of the time, and both before and after 

cannabis 79.0% of the time. This suggests that tobacco use commonly followed rather than 

preceded cannabis use.

Digital health interventions targeting dual cessation of both tobacco and cannabis

Regarding cessation intervention research, two studies were randomized controlled trials 

[33, 34••] and the remaining were pilot studies [35–37]. Interventions were delivered via 

computer modules [34••, 36, 37], online sessions [33], or mobile apps [35]. Intervention 

length ranged from 6 to 24 weeks, except for one study, which included only a 26-minute 

single online session [33]. Overall, these interventions were feasible and acceptable. 

Efficacy for dual cessation was unclear, but tobacco cessation interventions did not impact 

cannabis cessation outcomes.

Targeted populations—Four studies targeted dual cessation among adult co-users with 

cannabis use disorder (CUD) [34–37], and one study targeted readiness to quit of both 

tobacco and cannabis among co-users regardless of substance use disorder severity [33]. 

Becker et al. developed interventions to enhance readiness to simultaneously quit both 

substances among co-users who were not seeking treatment [33]. Participants were included 

if they had used any tobacco during the past 4 weeks and any cannabis during the past 6 

months. As such, it was possible that participants were not frequent users. The remaining 

studies targeted adult co-users in more advanced stages of the behavior change process, who 

were willing to quit smoking both cannabis and tobacco [35] or quit tobacco in the next 6 

months [34••, 36, 37]. Participants had to be frequent users of tobacco and cannabis (e.g., 

daily use of cigarettes, blunts, or spliffs), had to meet criteria for CUD, and were currently 

seeking treatment for CUD.

Intervention effects—Intervention development was based on efficacious established 

treatments for each substance, including behavioral treatments (i.e., Motivational 

Enhancement, Cognitive Behavioral, and Contingency Management therapies) and 

pharmacological treatments (e.g., nicotine replacement therapy - NRT) [33–37].

The effectiveness of brief online interventions targeting readiness to quit both substances 

was evaluated in a three-arm randomized controlled trial [33]. This study used a fully 

automated web-based program to interact with participants and to tailor the content based on 

participants’ responses. Compared to baseline, readiness to simultaneously quit tobacco and 

cannabis slightly increased right after the intervention, but effects disappeared at 8-week 

follow up. In addition, no differential effects were found across intervention arms, 
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suggesting that the more individualized and interactive interventions performed no better 

than the psychoeducation intervention.

Abstinence Reinforcement Therapy, a multicomponent intervention targeting dual cessation 

among co-users with CUD, was examined in a pilot study [35]. This intervention included a 

smartphone app for contingency management, telephone counseling for cognitive behavioral 

therapy, and a telehealth clinic for NRT [35]. Results from 5 participants undergoing 6-week 

treatment indicated the feasibility and acceptability of recruitment, retention, and treatment 

completion. Preliminary data also suggested that the intervention may have led to abstinence 

from cannabis and/or tobacco. However, a larger randomized controlled trial is required to 

determine the efficacy of this approach.

Lee and colleagues employed computer-assisted modules to deliver their cessation 

interventions at community clinics or for remote access [34••, 36, 37]. They developed and 

evaluated two different approaches to help co-users with CUD quit using both substances. A 

simultaneous approach offered treatments of both tobacco and cannabis simultaneously over 

12 weeks [36, 37], whereas a sequential approach offered treatment of cannabis (over the 

initial 12 weeks) before treatment of tobacco (over the following 12 weeks) [34••]. In both 

approaches, cannabis abstinence rates in dual cessation interventions were similar to 

previous CUD interventions without tobacco treatment. However, tobacco cessation 

outcomes were poor, which could be due to the fact that tobacco treatment was optional and 

without incentives. In their pilot trial, 56% of participants made at least one tobacco quit 

attempt; however, only 12.5% sustained tobacco abstinence during the final month of 

treatment [36]. Similar findings emerged in their subsequent randomized controlled trial, in 

which there was a lack of positive effects of tobacco treatment on tobacco quit attempts and 

cessation [34••]. Of note, no statistically significant differences were observed between the 

simultaneous and sequential intervention approaches on any tobacco and cannabis outcomes. 

However, the sequential approach had numerically better outcomes on cannabis cessation. 

Collectively, these findings indicated that simultaneously targeting dual cessation of both 

substances is feasible without negatively affecting cannabis cessation. More intensive 

treatment strategies are warranted to improve tobacco cessation.

Participant compliance

Compliance varied across studies. In assessment studies, support from researchers was used 

for low-compliance participants [30] and prompts were resent several times for missed 

EMAs [32••]. In Wilhelm et al.’s study, compliance with EMAs declined from ~80% on Day 

1 to ~40% on Day 28 [32••]. In Becker et al.’s study, participation rates were higher for the 

shorter intervention (Normative Feedback, ~19 minutes) than the longer interventions 

(Psychoeducation and Motivational Interviewing, ~30 minutes) [33]. In Lee et al.’s study, 

engagement with tobacco treatment in the sequential approach was lower than the 

simultaneous approach (only 30% of participants engaged in the tobacco intervention 

offered during weeks 13–24) [34••]. These findings suggest that shorter and less burdensome 

assessments and interventions may be needed to keep participants engaged. In addition, 

common motivational strategies, such as incentives or vouchers, appeared to maintain high 

compliance during the study process or at follow ups [33].
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DISCUSSION

This review summarized current research on digital health approaches for assessment and 

intervention targeting tobacco and cannabis co-use. Although there is little empirical 

literature in this area, the existing evidence indicates the capability of EMAs in providing a 

nuanced understanding of co-use behavior as well as the feasibility, acceptability, and 

preliminary efficacy of digital interventions supporting simultaneous cessation of both 

tobacco and cannabis. There is much room for future research to leverage digital tools for 

research on tobacco and cannabis co-use. Below, we provide our evaluation of the existing 

literature.

Strengths of the current research

By using EMAs to collect a large amount of fine-grained data on tobacco and cannabis use 

multiple times per day, the current research disentangled the order of sequential use of the 

two substances and provided insights into co-use patterns beyond of what could be learned 

from traditional surveys. Indeed, Wilhelm et al. found that when both substances were used 

together, tobacco was commonly used after cannabis [32••]. In addition, all assessment 

studies focused on co-use among young adults, who have the highest rates of co-use 

compared to other age groups [2, 13]. Since young adulthood is a peak time for substance 

use, understanding co-use behavior during this developmental period is critical for 

preventing subsequent tobacco and cannabis use disorders.

The current cessation studies developed multicomponent interventions for dual cessation 

based on established treatments for each substance. Combining behavioral and 

pharmacological therapies is recommended for treating tobacco or cannabis use disorders 

[21, 38]. The delivery of these therapies via digital tools was feasible and acceptable to 

support simultaneously quitting of both substances due to the advantages of digital health in 

improving treatment access, reducing delivery costs, and ensuring treatment fidelity. For 

example, the web-based interventions in Becker et al.’s study were fully automated and 

therefore required no personnel for intervention delivery [33]. Likewise, computer-assisted 

interventions in Lee et al.’s studies were feasible for implementing cessation in community 

clinics and could produce comparable outcomes to therapist-delivered approaches at a 

decreased cost [37].

While targeting dual cessation at the same time adds complexity to the treatment process, we 

are in favor of the simultaneous approaches based on the existing evidence [33, 35, 36]. Lee 

et al. indicated that the simultaneous rather than sequential approaches were preferable since 

only 30% of participants engaged with the delayed tobacco treatment in the sequential 

treatment delivery approach [34••]. Becker et al. suggested setting one quit date for both 

substances since one substance may act as a behavioral cue for the other one. Moreover, 

participants could experience only one withdrawal phase by simultaneously quitting the two 

substances [33]. This approach may also be beneficial from a resource perspective given that 

both substances can be targeted during a single treatment program [36]. Since tobacco use is 

a predictor of poor CUD treatment outcomes, the simultaneous approach is particularly 

appropriate for co-users with CUD [18].
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Limitations of the current research and gaps of knowledge

The current assessment studies had a more detailed emphasis on tobacco than cannabis. 

While different tobacco products (e.g., cigarettes, cigars, e-cigarettes) were examined 

explicitly, cannabis use was mostly examined as “any cannabis”, “combustible cannabis 

products”, or only tetrahydrocannabinol (THC) products. Other forms, such as vaporized 

and edible cannabis or other cannabinoids (e.g. cannabidiol/CBD), remain understudied. 

Moreover, there is a lack of evidence on specific mechanisms associated with different co-

use patterns (e.g., synergistic and compensatory effects, conditioned cues associated with 

same routes of administration). The limited understanding of relationship between the two 

substances may hinder development of effective dual cessation interventions. Current 

interventions predominantly seemed to integrate treatments for each individual substance 

into one cessation program rather than targeting potential mechanisms underlying the 

interrelationship between the two substances. In addition, the included intervention studies 

focused more on cannabis treatment than tobacco treatment, since their targeted population 

was co-users seeking treatment for CUD. These interventions may not be applicable for 

other groups of co-users, such as those with less problematic cannabis use. Moreover, there 

is limited and inconclusive evidence on the efficacy of these interventions, since only two of 

the included studies were evaluated in a randomized controlled trial design. The limited 

efficacy of existing interventions is also indicated in a recent meta-analysis, which reported 

that cessation interventions (both single and dual cessation), regardless of whether or not 

they used digital health approaches, had small effects on reducing cannabis use, but no clear 

effects on tobacco cessation [10•]. In addition, response burden (~8 EMAs per day, 4-week 

data collection periods) may result in poor participant compliance in the assessment studies, 

with potentially declining compliance over time [32]. Similarly, regular clinical visits for 

validating abstinence (e.g., twice a week for urine tests of cannabis abstinence) may impact 

participants’ engagement in the cessation interventions. Finally, inconsistent measures of 

substance use behaviors and cessation outcomes, as well as various terminologies of co-use 

patterns made it difficult to compare the study results and to summarize the evidence.

CONCLUSION

Digital health research addressing tobacco and cannabis co-use is nascent. Given the 

popularity of co-use, more research is needed to assess and treat the use of both substances. 

Here, we provide potential directions for future research.

Combination of active and passive data collection to improve co-use assessment

Alongside active data collection requiring participant input (e.g., EMAs), passive data 

collection approaches that automatically log data (e.g., mobile or wearable sensors) should 

be considered in future co-use research [39]. While EMA has been used widely in substance 

use research, mobile sensing has been employed mostly in alcohol use research [40•]. A 

recent review called for applying these tools in research on other substances [40•]. In 

addition, combining both active and passive data collection approaches can be powerful for 

improving our understanding of co-use behavior as well as its real-time triggers [17•]. For 

instance, sensor and EMA data could be combined to iteratively train a machine learning 

algorithm to recognize high-risk situations that precede substance craving or use [41]. These 
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situations include both internal factors (e.g., affect, arousal) and external factors (e.g., 

location, people present, specific time on a day, week day vs. weekend) [39]. If a 

smartphone app detects data collected from sensors that may indicate substance craving or 

use (e.g., increased body motion, skin temperature, or heart rate), it can trigger an EMA to 

collect information on situational variables. Moreover, since data are collected passively via 

sensors, response burden in EMAs can be reduced.

In addition to the use of novel methods, future studies should assess co-use more 

comprehensively. As the emerging product landscape may change the ways people use both 

substances (e.g., co-vaping via electronic devices) [9], co-use should be characterized in 

wider ranges of products beyond cigarettes, joints, and blunts. Frequency, order, and 

physical and psychological effects of co-use should also be captured more specifically to 

elucidate the reciprocal relationship between the two substances and to understand potential 

mechanisms sustaining different co-use patterns. Such data can be helpful for addressing 

which products and co-use patterns most likely impede cessation of substance use, and can 

guide future treatment development efforts that target specific mechanisms of co-use.

Tailored interventions for different groups of co-users

Interventions should be tailored to different groups of co-users, who have different preferred 

patterns and levels of substance use, motivation to change, and interest in quitting. Like 

assessment, cessation interventions should take co-use patterns into account, since patterns 

may vary by substance use severity and reasons for use, and thus, require different treatment 

approaches [10•, 42–44]. For example, co-use within the same occasion (through sequential 

use and co-administration) is associated with worse mental health symptoms compared to 

co-use within a certain time period [5]. Thus, individuals with closer temporal patterns of 

co-use could be supported to quit both substances simultaneously by including mental health 

support. In addition, a brief screening for substance use and rapid referral may create early 

treatment opportunities for co-users [45]. Digital tools, such as computerized adaptive 

testing, can be used to reliably assess problematic substance use in different health-care 

settings without clinician burden or remotely via the Internet, and subsequently refer 

individuals to treatment [17•, 45].

Regarding the level of substance use, brief psychoeducation interventions may be offered to 

infrequent co-users, while intensive and multicomponent interventions may be needed for 

more frequent co-users. Unlike interventions for co-users with CUD, interventions for non-

treatment seeking co-users may consider providing tobacco treatment before cannabis 

treatment, since this group indicated greater interest in quitting tobacco compared to 

cannabis and preferred quitting tobacco first before reducing their cannabis use, compared to 

simultaneous dual cessation [46]. Furthermore, to prevent relapse among heavy co-users, 

future research may consider just-in-time interventions, which provide timely and adaptive 

support via smartphones to meet an individual’s needs in real time [47•]. This approach has 

been used for smoking cessation by using EMAs to identify predictors of relapse and then 

delivering real-time interventions to prevent a relapse in naturalistic settings [48]. Similar 

principles can be applied to develop just-in-time dual cessation interventions for tobacco and 

cannabis co-use.
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Moving forward, fully-powered randomized controlled trials are needed to examine the 

efficacy of digital health interventions, and interventions that sustain long-term effects need 

to be developed [24•]. Moreover, given the vulnerability of sensitive information (e.g., 

illegal substance use) to data breaches, implementation and dissemination of interventions 

should consider the privacy and security of data collected using digital tools [49]. Finally, to 

reduce participant burden and enhance retention, digital health approaches to biochemically 

validate cessation outcomes should be tested in future interventions, such as mobile phone-

based breath carbon monoxide monitors to validate smoking status [50] or video-recording 

of saliva cotinine or cannabinoid testing [35].

In summary, additional applications of digital tools in research of tobacco and cannabis co-

use are warranted to better understand co-use of novel products and mechanisms underlying 

co-use patterns, and effectively treat broader groups of co-users.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1:

Terminology underlying digital health research in tobacco and cannabis co-use

Terminology Description

Substance

Tobacco Including both cigarettes and alternative tobacco products

Alternative tobacco products Indicating non-cigarette tobacco products, such as e-cigarettes, cigars/cigarillos, smokeless tobacco, hookahs

Cannabis/Marijuana Including various forms of cannabis consumption, such as combustible, vaporized, edible products

Co-use patterns

Co-use within a time period Using both cannabis and tobacco within the same period, such as within a 4-hour window or within past 30 
days, but not simultaneously

Simultaneous use Co-
administration

Using tobacco and cannabis simultaneously through blunts (cannabis rolled inside of a hollowed-out cigar or 
cigarillo wrapper) or spliffs (joints that contain both tobacco and cannabis)

Sequential use Using one product while still feeling the effects of the other, such as co-use in close temporal sequence (e.g., 
“chasing” - consuming tobacco immediately after cannabis)

Assessment

Ecological Momentary 
Assessment (EMA)

A data collection method that uses repeated assessments to collect real-time or near real-time data in real-
world environments, thus minimizing recall bias, maximizing ecological validity, and allowing assessment of 
variables that influence substance use behaviors at a moment-to-moment time resolution

Interactive voice response 
(IVR)

Computerized and pre-programmed scripts to be used in interaction with participants via their own mobile 
phones

Cessation intervention

CUD Cannabis use disorder: Diagnosed with DSM-IV cannabis abuse or dependence. The more recent DSM-V 
includes different severities of CUD but no differentiation of abuse and dependence.

Treatment for CUD Motivational Enhancement Therapy (MET) Cognitive Behavioral Therapy (CBT) Contingency Management 
(CM)

Treatment for tobacco 
cessation

Behavioral interventions: counseling Pharmacological interventions: Nicotine replacement therapy (NRT), 
Varenicline, Bupropion

Simultaneous intervention Interventions for cannabis and tobacco cessation are provided over the same time period

Sequential intervention Intervention for tobacco cessation is provided before/after intervention for cannabis cessation is completed
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