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Ecological Momentary Assessment 
and Ecological Momentary 
Interventions in Substance Use 
Disorders Recovery

INTRODUCTION: Ecological Momentary Assessment 
(EMA) can capture fluctuations in an individual’s 
recovery while minimizing recall bias by collecting 
real-time data in daily life. Ecological Momentary 
Interventions (EMIs) build on EMA to provide patients 
with timely, real-world support. This study aimed 
to familiarize practitioners with the m-Path app – 
a tool for delivering both EMA and EMIs – and to 
illustrate its acceptability through interviews with 
five patients who used it. METHODS: In this study, 
five participants in recovery from substance use 
disorder tested the m-Path app for 31 consecutive 
days. The EMA was supplemented by simple EMIs, 
which were offered based on responses from the 
EMA or after being triggered by a participant. After 
the trial, semi-structured interviews explored their 
overall experience, including the number and timing 
of notifications and the app’s perceived usefulness. 
Qualitative data were analyzed using Directed 
Qualitative Content Analysis.  

RESULTS: Overall, the app was perceived as useful 
for self-reflection and maintaining awareness during 
recovery, although engagement fluctuated over time. 
Participants indicated that three notifications per 
day were optimal; the time required to complete 
each EMA was acceptable. While the questions were 
seen as somewhat repetitive, several participants 
expressed an interest in there being a greater variety. 
The interventions offered were generally appreciated; 
however, many relied on previously learned coping 
strategies. CONCLUSION: The qualitative evaluation 
suggests that a mobile app integrating EMA and 
EMIs can support post-treatment recovery by 
promoting self-awareness, emotional monitoring, 
and relapse prevention. While participants valued 
its simplicity and real-time prompts, the long-term 
impact is likely to depend on greater content diversity, 
personalization, and engaging intervention strategies. 
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 B 1  INTRODUCTION

In recent years, clinical research on substance use disorders 
has only made limited use of technology-based interventions. 
Although digital tools are rapidly developing, they are still rarely 
integrated into treatment even though they could play an impor-
tant role in supporting individuals in recovery (Bonfiglio et al., 
2022; Ferreri et al., 2018). With the widespread availability of 
technologies such as smartphones and smartwatches, which offer 
extensive features including the monitoring of health indicators 
(e.g., heart rate, blood pressure, menstrual cycle, and sleep cycle), 
it is natural to consider their application in clinical practice. 

One possible approach is Ecological Momentary Assessment 
(EMA). EMA can be understood as a set of methods that involve 
the repeated collection of data over an extended period, par-
ticularly regarding an individual’s experience and behavior in 
real time (Shiffman et al., 2008; Stinson et al., 2022). The main 
benefit of EMA lies in the focus on the current state. EMA often 
includes questions regarding an individual’s current emotional 
experience, which minimizes recall bias. Due to the limitations 
of autobiographical memory, EMA has proven to be more ac-
curate than retrospective descriptions of situations. Another 
benefit is repeated data collection, which provides a unique 
opportunity to gain insight into how everyday experiences and 
contexts influence behavior in real-life situations (Mink et al., 
2025; Shiffman et al., 2008). EMA methods are particularly suit-
able for studying substance use disorders, as substance use 
often constitutes a specific event whose frequency and course 
can be monitored over time. These methods are also useful for 
tracking the circumstances that lead to relapses, such as the 
individual’s mood, cravings, and contextual or other risk-related 
factors or behaviors (Shiffman, 2009; Viera et al., 2024).

In the context of EMA, it is also important to mention Ecological 
Momentary Intervention (EMI), which involve delivering appro-
priate interventions directly at the time they are most useful in 
the participant’s daily life (Heron & Smyth, 2010; Lo et al., 2025). 
Behavioral techniques and relaxation strategies are commonly 
used forms of intervention. Some interventions, such as pro-
viding information about withdrawal symptoms or about com-
mon obstacles in recovery, can also be educational (Balaskas et 
al., 2021). Another benefit of EMIs are their high adaptability 
to the participant’s needs. Individuals can choose the type of 
intervention they prefer at any given moment (e.g., relaxation, 
motivation, and social support), and each of these components 
can be tailored to personal preferences (Heron & Smyth, 2010; 
Lo et al., 2025)

Methodologically rigorous studies comparing treatment en-
riched with EMA and EMIs alongside standard treatment have 
yielded results pointing to their effectiveness and usefulness in 
increasing the number of days of abstinence during treatment 
and in follow-up care (Gustafson et al., 2014; Masaki et al., 2020; 
Paquette et al., 2023).

Current research shows that EMA and EMIs in substance use 
disorders treatment are feasible and accepted tools that can 
increase the effectiveness of treatment (Carreiro et al., 2020; 
Lo et al., 2025; Viera et al., 2024). The aim of this article is to 

briefly introduce this method together with the m-Path plat-
form, which provides the possibility of using the principles of 
EMA and EMIs in clinical practice through a mobile application 
and web-based dashboard for clinicians. We illustrate the use of 
m-Path in a small qualitative study with patients who tried the 
application and expressed their attitudes toward its use based 
on their own experiences.

The m-Path platform

m-Path (https://m-path.io/landing/; Mestdagh et al., 2023) is an 
online platform offering an easy-to-use and highly customizable 
framework for implementing smartphone-based EMA and EMIs 
in both research and clinical practice.

Clinicians log in via a secure web-based dashboard, whereas 
patients access m-Path through a mobile app (iOS/Android). 
From the dashboard, the clinician can design and schedule 
tailored questionnaires and therapeutic exercises for each pa-
tient, or they can select from existing templates. The platform 
supports advanced features such as conditional item display, 
calculated fields, branching logic, and personalized question 
delivery based on previous responses.

Once scheduled, EMA or EMI prompts are automatically de-
livered to the patient via push notifications at specified times, 
facilitating immediate engagement. Figure 1 presents an illus-
trative example of how the system appears to users within the 
m-Path application. Data is securely stored and synchronized 
in real time with the server. Clinicians can review responses 
through intuitive visualizations – e.g. graphs, tables, and time-
lines – directly in the dashboard, making it easy to monitor 
symptom trajectories, track adherence to therapeutic tasks, and 
integrate these insights into sessions.

The basic version of m-Path is free to use. It offers encrypted 
communication, two-factor authentication, European-based 
servers, and full compliance with GDPR, ensuring data security 
and user control over personal information.

Figure 1 | The m-Path user interface
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Most procedures ensuring data integrity and technical reliability 
are implemented on the developer side of the m-Path platform. 
The app stores all inputs locally and automatically synchronizes 
them with the secure server once a stable connection is avail-
able, preventing data loss. During the study, we monitored the 
m-Path dashboard to verify successful synchronization, and 
participants were asked to report any technical problems. No 
app crashes or critical sync failures were reported.

The pilot study

This research project had two primary objectives: (1) to evaluate 
the acceptability of using a mobile application based on EMA 
and EMI methods among individuals recovering from substance 
use disorders and (2) to assess the perceived usefulness and 
impact of the provided interventions in daily life for people un-
dergoing substance use disorders recovery. This study builds 
on the work of Szabová et al. (2024), who investigated attitudes 
toward EMA and EMIs using m-Path in people recovering from 
alcohol use disorder. 

 B 2  METHODS

Participants and procedures 

Participants were recruited through purposive sampling based 
on predefined inclusion criteria, and enrollment occurred via an 
online self-registration questionnaire; this resulted in a self-se-
lected sample. The study followed an exploratory observational 
design. Its primary objective was to evaluate the usability and 
perceived usefulness of the m-Path application in the post-treat-
ment context.

Participants were required to be at least 18 years old, they 
needed to own a personal device capable of running the study 
application, and they had to have a diagnosed substance use 
disorder of any type. They also had to have either completed 
inpatient treatment within the previous 30 days or to have been 
in outpatient care for no longer than three months. Ultimately, 
all enrolled participants were individuals who had completed 
inpatient treatment within the 30 days prior to taking part in the 
study. Participants were excluded if they exhibited any psychi-
atric or somatic conditions that could impair their ability to un-
derstand or use the application and were also excluded in cases 
of there being a language barrier or any other obstacle that could 
hinder comprehension of the application or related instructions.

Five participants in recovery from substance use disorders were 
recruited through clinical treatment centers in Slovakia by local 
collaborative clinicians. The participants were between 30 and 
45 years of age, and all were males with the primary substances 
of use being alcohol, heroin, methamphetamine, and cannabis.

The research was approved by the Ethics Council of the Faculty 
of Arts at Comenius University in Bratislava.

After giving their informed consent, the participants download-
ed the m-Path app to their phones. The researcher familiarized 

them with how to use the app, and they agreed on a personal-
ized number of notifications per day. The app was not used by 
patients in the context of their cooperation with their healthcare 
provider but was rather an independent activity coordinated 
by the researcher. Participants received daily notifications over 
31-days. The number of notifications ranged from three to five 
per day, based on the participant’s preference, and were sent 
at random times in predefined time blocks. Each notification 
contained eight items, including questions about craving, recent 
substance use, and the participants’ emotional state. Based on 
the EMA results, the app then detects high-risk situations arbi-
trarily chosen in advance by the researchers and offers inter-
vention options. The workflow of the m-Path system is illustrat-
ed in Figure 2. The participants could also manually access the 
interventions by pressing the “crisis button” on the app’s home 
screen. Interventions included relaxation (breathing exercises, 
a call for physical activity, and relaxing music), help (a call for 
support from others), and motivation (motivational quotes). The 
wording of individual items and more information on selected 
interventions are provided in Annex 1.

Analysis 

We used descriptive statistical methods to analyze the quantita-
tive data. Directed Content Analysis was used for qualitative data.

The qualitative analysis was based on a predefined coding 
framework consisting of six thematic categories with the fol-
lowing number of codes: acceptability (four codes), app content 
(two codes), perceived usefulness (four codes), interventions 
(three codes), suggestions for improvement (four codes), and 
subjective benefits (two codes).

All data were coded by a single researcher. Although a second 
researcher provided conceptual support during the refinement 
of code definitions and assisted in discussing ambiguous seg-
ments, no formal inter-rater reliability assessment was con-
ducted. The analytical process was strengthened through itera-
tive discussions that contributed to an interpretive consistency 
across the dataset. Debriefing between researchers was used 
as a validation method for coding the transcripts.

 B 3  RESULTS

The completion rate of EMA notifications among the five par-
ticipants varied considerably, ranging from 33% to 94%, with 
an average of 62%. The crisis button was not actively used by 
any participant. In total, 69 EMI activations were recorded. The 
average number per participant was 13.8, with a median of 
11. Usage ranged from a minimum of one to a maximum of 31 
activations. The most frequently accessed EMI categories were 
motivation and relaxation. The basic characteristics of the study 
sample are in Table 1.

In the qualitative analysis, several key domains were identified: 
the acceptability of the app (including notification frequency 
and the duration of use), the content of the app, perceived use-
fulness, interventions, suggestions for improvement, and the 
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subjective benefits of the app. The qualitative evaluation of the 
m-Path app for substance use recovery revealed generally posi-
tive perceptions regarding its usability, relevance, and potential 
for relapse prevention, with notable areas of improvement. No 
significant technical or functional barriers were identified. 

Participants expressed the highest satisfaction with a frequency 
of three daily notifications, finding it adequate for engagement 
without being intrusive. 

Part02: “Overall, it was acceptable, but I had a lot going on at 
work. Toward the end it no longer served its purpose because 
I didn’t have time for it. I felt like I was filling it out only early 
in the morning or late at night. But when I had less work, of 
course I tried as much as I could. Yeah, I think three times a 
day would be enough.” 

The usage period of four weeks was deemed acceptable by 
most respondents. One participant expressed a preference for a 
shorter period, whereas the remaining four participants indicat-
ed that they would be comfortable with extending the duration. 

Part02: “I don’t know … You mean the whole month? Well, I’d 
say that since it’s supposed to be after treatment, when someone 
has just finished treatment, I’d extend it to like three months.”

Part03: “Definitely not longer, if anything, shorter.”

Part05: “It was normal. I didn’t have a problem with it.” 

The time required to complete a single notification was consist-
ently described as brief and convenient. Three participants not-
ed that the items were primarily framed around negative emo-
tions while positively oriented questions were largely absent. 

Part04: “It’s something that reminds a person, but otherwise 
there wasn’t much to it. Maybe it felt like there were only nega-
tive questions. There was just one about whether I was excited, 
but otherwise it was all about whether I was sad, angry, tense, 
and so on. It felt a bit monotonous to me. Otherwise, it was fine. 
Maybe I’d add some more questions … It kept repeating the 
same things, so if there were something like asking what kind 
of day I had or what situation I experienced and what made me 
upset, I think I would’ve liked that.”

Part05: “There were … it was done in an interesting way. The 
emotions and that it focused on feelings and the current state – 

I personally liked that. It captured the state a person was in 
pretty well, in my opinion … yes, it was beneficial, I could track 
how I was feeling in the moment.”

The app was valued for fostering self-awareness, emotional mon-
itoring, and maintaining vigilance in abstinence. Two participants 
explicitly reported its contribution to relapse prevention, primari-
ly through timely prompts that encouraged pausing and reconsid-
ering behavior in high-risk situations. However, the intervention 
options were described as repetitive and limited in scope. 

Part02: “In moments when I was angry and a notification popped 
up at the beginning of using the app, it was actually quite fitting 
and well-timed. It definitely helped because it made me stop and 
think, look at things from a different angle, and then be more 
careful in certain situations so that I wouldn’t relapse.”

Part01: “Well, the app is basically, in its own way, a kind of 
boundary in abstinence, something that keeps a person alert 
… It’s definitely a good thing because it reminds you that you’re 
addicted, and I needed that reminder every day. So I think it 
has its value … It helped me realize myself, my own existence, 
whether I currently had cravings and how strong or intense 
they were, and that helped me the most … I started paying more 
attention to myself, like whether I was angry, tense, and things 
like that. I became more aware of my emotions … It’s definitely 
an advantage in the sense that it reminds you every day that 
you’re addicted and that you need to keep certain boundaries, 
and the app reminds you of that every day. It keeps you from 
losing your alertness.”

 B 4  DISCUSSION

The evaluation of the m-Path app indicates that such digital 
tools can play a meaningful role in maintaining post-treat-
ment engagement, promoting emotional self-awareness, and 
supporting relapse prevention in individuals recovering from 
substance use disorders. Similar results have been reported 
by other authors (Serre et al., 2024; Wu et al., 2020). The app’s 
strength lies in its ease of use, low time burden, and capacity 
to support self-reflection in real time. EMA’s real-time and con-
text-sensitive data capture enables individuals to monitor their 
current mood, cravings, and risk situations as they occur in 
real-time settings, while EMIs deliver timely, situation specific 
coping strategies that can help regulate maladaptive behavioral 
patterns before they escalate. 

Table 1 | An overview of participants (n = 5) included in the qualitative study 

Participant ID Gender Age Substance addiction Number of 
notifications 

per day

Response rate 
(%)

Most frequently 
accessed EMI 

category

part01 male 39 heroin 3 53 relaxation

part02 male 45 alcohol 5 33 relaxation

part03 male 30 methamphetamine, alcohol 3 53 motivation

part04 male 32 THC, alcohol, methamphetamine 4 77 motivation

part05 male 34 methamphetamine, THC, alcohol 3 94 motivation
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Participant feedback highlighted several areas where the m-Path 
application could be enhanced. A frequent observation concerned 
the repetitiveness of both assessment items and intervention 
options, suggesting the need for a broader and more varied set 
of questions and strategies that better reflect users’ changing 
emotional and recovery-related needs.

Participants also indicated that a more dynamic, context-sen-
sitive adaptation – based on factors such as days of abstinence, 
recent emotional patterns, or previous responses – could in-
crease the relevance and novelty of both EMA and EMI compo-
nents. Preventive and proactively offered interventions were 
seen as valuable for building coping skills over time.

Differences in response rates among participants likely reflect 
variations in internal motivation and the perceived usefulness 
of the EMA protocol. Interview data suggest that participants 
who viewed the monitoring as personally meaningful tended 
to maintain engagement, whereas those who did not perceive 
clear benefits either responded inconsistently or gradually dis-
continued participation. These patterns are consistent with the 
interpretation offered by Wrzus and Neubauer (2022), who argue 
that compliance in EMA studies is shaped not only by procedural 
factors but also by the extent to which participants consider the 
assessments relevant to their own condition or experience.

A further contributing factor appears to be the repetitive na-
ture of the questions, which several participants perceived as 
uninteresting or insufficiently relevant to their daily experi-
ences. As a result, initial engagement was often followed by a 
gradual decrease in response frequency once the novelty wore 
off, and participants no longer experienced the assessments as 
meaningful.

In addition to the aforementioned benefits of involving EMA 
and EMIs in substance use disorders treatment, it is also im-
portant to mention the potential for using the data obtained in 
communication between the clinician and the patient in order 
to engage the patient more in treatment and support shared 
decision-making about the next steps (Myin-Germeys et al., 

2024). Patients perceive the data obtained from EMA as valuable 
additional information that could contribute to greater treat-
ment effectiveness (Kurilla et al., 2026; Lyzwinski et al., 2024).

When applying EMA methods in substance use disorders treat-
ment, it is essential to consider possible risks. Patients recov-
ering from substance use disorders tend to be less organized, 
which may cause problems with lower response rates. This is 
supported by findings from Jones et al. (2018), who conclud-
ed in their meta-analysis that participants with substance use 
disorders had a lower response rate (69.80%) in EMA studies 
compared to non-substance-using participants (76.02%).

Clinical  implications

Based on the study’s findings, several specific recommenda-
tions emerge for the clinical use of EMA and EMIs in substance 
use disorder recovery. EMA appears most beneficial during the 
first four to eight weeks after discharge, when patients experi-
ence frequent emotional and craving fluctuations. Clinicians 
may introduce a three-times-daily assessment schedule, ideally 
spaced throughout the day, as this intensity was well tolerated 
and still produced meaningful data. To prevent disengagement, 
EMA systems should incorporate rotating or adaptive question 
sets rather than repeating identical items each day.

For EMIs, clinicians should prioritize short, personalized in-
terventions that directly reflect the patient’s current emotional 
state or risk level. Generic coping prompts may be less effec-
tive; instead, interventions should draw on strategies already 
practiced in therapy which should be triggered by specific EMA 
patterns (e.g., elevated stress or craving). Integrating EMA sum-
maries into weekly therapeutic sessions can further enhance 
relevance, reinforce patient insight, and improve long-term ad-
herence (Chirokoff et al., 2025). 

Figure 2 | The workflow of EMA and EMIs in the m-Path system

Notification sent  
to the user 

EMA

Risk evaluation

Evaluation of EMI Useful

Choose different EMI

No risk

Finish

Finish

Finish

Not useful

EMI

Risk (score over 60  
in EMA)
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Future research 

More research is needed to determine how EMA/EMI platforms 
can be best implemented to routine clinical care and integrated 
into broader treatment systems, including their potential for 
early relapse detection, long-term monitoring, and real-world 
clinical workflows. Larger, more diverse samples involving cli-
nicians, patients’ relatives, and longer study durations will be 
essential for searching for an effective way to implement EMA 
and EMIs into clinical practice in the treatment of substance 
use disorders. 

Further studies should evaluate whether adaptive, context-sen-
sitive EMA systems and dynamic intervention algorithms im-
prove clinical outcomes compared to fixed-item approaches. 
Larger samples and longer monitoring periods are needed to 
determine how individual characteristics (e.g., substance type, 
comorbidities, and treatment stage) influence usage patterns 
and effectiveness. Ultimately, future research should aim to 
develop evidence-based guidelines for the sustained, scalable 
use of EMA and EMIs as part of comprehensive relapse-pre-
vention care.

Limitations 

This study has several limitations that should be taken into 
account when interpreting the findings. First, the sample size 
was small, which restricts the generalizability of the results and 
limits the statistical strength of the qualitative insights. Second, 
all participants were male, resulting in a gender-homogeneous 
sample that does not capture potential differences in user ex-
perience among women or gender-diverse individuals. Third, 
the study duration was relatively short, which may not fully 
reflect long-term engagement patterns or sustained behavioral 
change. Finally, the possibility of self-selection bias must be 
acknowledged, as individuals who chose to participate may have 
been more motivated, technologically comfortable, or positively 
predisposed toward digital tools, potentially influencing overall 
acceptability and perceived usefulness.

 B 5  CONCLUSIONS

In the present study, the m-Path effectively using EMA methods 
appeared to encourage ongoing self-monitoring and serve as a 
tool supporting emotional regulation. The EMI component was 
limited by the repetitive nature of interventions and lack of dy-
namic adaptation. In line with previous research (Perski et al., 
2018), the results suggest that variability, personalization, and 
context sensitivity are critical to sustaining user engagement 
and maximizing behavioral impact.
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From a broader perspective, smartphone-based EMA/EMI plat-
forms have significant potential as adjustable complements to 
traditional health services. It shows the potential to provide 
immediate access to resources and allow for the early detection 
of relapse risk. When thoughtfully designed and integrated into 
broader recovery systems, such technologies can extend the 
reach and impact of substance use disorders treatment. The 
question is no longer whether but rather how EMA and EMIs 
can be most effectively implemented into routine clinical care.
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ANNEX 1
The structure of notifications and Ecological Momentary 
Interventions (EMIs)

Each notification within the application consists of eight items 
designed to capture the participant’s current emotional state 
and substance use-related experiences. Five of these items as-
sess momentary affect, encompassing both negative and pos-
itive emotions. They are rated on a visual analog slider scale 
ranging from 0 (not at all) to 100 (very intensely):

	B “Right now, I feel enthusiastic.”

	B “Right now, I feel sad.”

	B “Right now, I feel angry.”

	B “Right now, I feel tense.”

	B “Right now, I feel afraid.”

In addition, one item measures the current urge to use sub-
stances, also rated on a 0–100 slider scale (0 = no urge, 100 = 
a very strong urge):

	B “Right now, I feel the urge to use drugs.”

The final two items are binary (yes/no) indicators that capture 
actual substance use since the last notification and perceived 
self-efficacy in managing current urges:

	B “Since the last notification, I have used drugs.”

	B “Right now, I am able to resist my urge.”

Collectively, these items provide an environmentally valid as-
sessment of the participant’s momentary experiences. When 
responses exceed a pre-specified threshold (e.g., affective rat-
ings above 60 or an endorsement of a current drug urge), the 
application automatically triggers an Ecological Momentary 
Intervention (EMI).

Ecological Momentary Interventions (EMIs)

Based on the real-time assessment of risk, the application of-
fers the participant access to targeted intervention strategies. 
Interventions are organized into three categories, each contain-
ing specific options:

1. Relaxation

a) A short, guided breathing-exercise video (e.g., box breathing)

b) Suggestions for physical activity

c) Relaxation music

2. Support

a) “Call a friend who has helped you feel better in the past.”

b) “Contact someone you believe can help you.”

c) “Reach out to a professional.”

3. Motivation

a) Short motivational texts and behavioral tasks

In addition to automatic activation following risk detection, par-
ticipants may also voluntarily access interventions by pressing 
a “crisis button” on the app’s home screen whenever they per-
ceive themselves to be in a high-risk situation. Where possible, 
interventions may be personalized to individual preferences 
(e.g., a choice of relaxation music). After completing an interven-
tion, participants are asked to provide a subjective evaluation of 
its effectiveness. If the intervention is rated as ineffective, the 
app offers the option to select an alternative strategy.
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