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Abstract

Background: Smartphone-based self-assessment methods, such as ecological momentary assessment (EMA), are increasingly
used to measure perceived stressin research and emerging clinical applications. However, the proliferation of studiesand methods
has made it difficult for researchers and practitioners to maintain an overview and make informed methodological choices. An
updated synthesis of smartphone-based self-report methods is therefore needed.

Objective: This scoping review aims to systematically map smartphone-based methods for assessing self-reported perceived
stress in healthy adults during daily life, to describe measurement characteristics and methodological choices, and to narratively
examine the extent to which validity and reliability evidence are reported.

Methods: Following PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for
Scoping Reviews) guidelines, we searched atotal of 7 databases: Web of Science, Embase, MEDLINE, PubMed, IEEE Xplore,
ACM, and PsycInfo. Eligible studies assessed genera perceived stress in healthy adults using smartphone-based self-report
measures in daily life. Screening was conducted independently by at least 2 reviewers at the abstract and full-text levels.
Methodological characteristics of stress measurement were extracted and summarized descriptively.

Results: From 8777 deduplicated records, 108 studies met all eligibility criteria. Publication frequency increased notably over
the review period. Most studies used observational designs, with EMA-style prompting schedules. Stress was typically assessed
using very brief measures. most instruments (84/114, 74%) consisted of asingleitem, most commonly answered using aLikert-type
scale or avisua analog scale. Measurement frequency ranged from once per week to multiple prompts per day, with intensive
approaches (=3 prompts per day) being most common. Despite the prevalence of these instruments, only a minority of studies
reported validity or reliability measures. When provided, evidence typically consisted of correlations with established stress
guestionnaires or affective measures. A small subset conducted elaborate psychometric analyses or validation of instruments.
Conclusions: Smartphone-based stress assessment is widespread but methodologically heterogeneous. This review provides
an updated methodological overview to support researchers in selecting or developing robust smartphone-based measures of
perceived stress. Only a small minority of studies reported formal psychometric evaluations, highlighting the need for more
systematic validation of smartphone-based stress assessment.

Trial Registration: OSF Registries 7UMG6B; https://osf.io/7um6b
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Introduction

Background

Stressisamultifaceted psychological and physiological response
that playsacentra rolein mental and physical health. According
to Cohen et al [1], stress can be described as the process in
which “environmental demands tax or exceed the adaptive
capacity of an organism, resulting in psychological and
biological changes that may place persons at risk for disease”
Chronic stress, without sufficient recovery, isindeed associated
with numerous adverse outcomes, including infectious disease
[2], cardiovascular disease [3], and depression [4], as well as
substantial economic costs [5]. Hence, improving stress
monitoring and interventions can have a substantial personal
and societal impact.

Being acomplex response, stressinvolves changesin autonomic
nervous system activity, behavior, and subjective mood.
Physiologically, it is associated with decreases in heart rate
variability (HRV) [6], increases in electrodermal activity [7],
and the release of stress-related hormones such as cortisol [8].
Equally important, however, isthe psychological response: the
subjective experience of feeling stressed, occurring when
individuals perceive that demands exceed their resources [9].
Physiological and psychologica stress measures are related,
but they capture distinct processes on different timescales and,
therefore, their correlation is often modest [10]. Physiological
responses are also not stress-specific and are influenced by
contextual variables, such as physical movement or high-arousal
positive emotions [11]. Therefore, the accurate measurement
of self-reported perceived stress (or subjective stress) remains
crucial.

Several questionnaires assess perceived stress, including the
Perceived Stress Scale (PSS) [12], the stress subscale of the
Depression Anxiety Stress Scales (DASS) [13], and the Kessler
Psychological Distress Scale (K10) [14]. Although these
retrospective measures are widely used and psychometrically
supported [15-17], they are limited by recall bias and low
temporal resolution: they cannot capture rapid fluctuations in
stress throughout daily life [18]. Ecologica momentary
assessment (EMA), a so termed the experience sampling method
(ESM), addresses these limitations by collecting repeated
real-timereports of thoughts, emotions, and behaviorsin natural
environments, enhancing ecological validity and reducing
recall-related bias[18]. With the widespread use of smartphones,
EMA has become more feasible and scalable, expanding the
possihilities for high-resolution monitoring of perceived stress
[19-22]. Smartphone-based EM A methods have also been used
to measure stress in patient populations, demonstrating the
opportunitiesinclinical contexts[23]. Examples of populations
that have been studied include patientswith HIV [24] or tinnitus
[25].
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EMA and similar methods allow researchers and practitioners
to collect self-reported stress data in real time, but several
methodological challengesremain. EMA protocolsrely on brief
assessments that are administered repeatedly, often multiple
times per day. To minimize participant burden and increase
compliance, single-item measures or abbreviated versions of
existing questionnaires are often used [20]. While the validity
and reliability of brief EMA measures are generally supported,
results vary across participants, topics, and studies [26,27]. In
addition, when traditional (retrospective) questionnaires are
shortened and adapted to amomentary assessment context, they
may not automatically retain their psychometric properties[28].
The validity and reliability of EMA stress measures are a
multifaceted problem. First, validity can be examined by
studying whether the EMA mesasure correlateswith avalidated
guestionnaire, such as the PSS (convergent validity), and by
investigating whether it correlates as theoretically expected with
distinct but related constructs, such as positive and negative
affect (criterion and discriminant validity) [28,29]. Second, the
reliability of EMA measures can beinvestigated using multilevel
approaches, asthereisvariability not only between participants
but also within participants (due to repeated measurements)
[28,29].

A systematic review by borarinsdottir et a [20] showed that by
2016, smartphone-based self-assessment of stress had already
proliferated, driven by widespread smartphone availability and
growing interest in personalized health monitoring. Their review
reveal ed heterogeneity in methodol ogical choices such asscale
type, number of items, and sampling frequency, and highlighted
that many studies relied on unvalidated brief instruments.
Consequently, to date, important questions remain regarding
the validity and reliability of these measures.

Study Objectives

It is likely that over the past decade, since the review by
Pérarinsddttir et al [20], the scientific literature on
smartphone-based self-assessment of stress has grown even
more steeply, and more validated approaches have been
developed. The lack of a recent comprehensive overview of
smartphone-based methods for assessing perceived stress poses
challenges for researchers seeking to make informed
methodological decisions.

Thus, the present scoping review systematically maps the
methods used to measure self-reported perceived stress via
smartphonesin healthy adults during daily life. Here, we focus
on general perceived (or subjective) stress, as opposed to stress
associated with specific events or domains, such as stressrelated
to traumatic life events. Because the field is characterized by
considerable methodological diversity in instrument content,
response formats, sampling schedules, and implementation
strategies, asystematic review iscurrently not feasible. Instead,
ascoping review isthe most appropriate way to map the existing
evidence base. We aim to update the findings of pdrarinsdottir
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et al [20] by synthesizing the methodological characteristics of
recent approaches and exploring the extent to which their
validity and reliability have been studied.

Specifically, this review addressed the following research
guestions:

1. Which smartphone-based self-report methods have been
used to assess perceived stressin healthy adults during daily
life since 20167

2. What are the methodological characteristics of
smartphone-based stress assessment, including study
characteristics (eg, study duration, sample size, population,
and assessment context) and measurement characteristics
(eg, item phrasing, number of items, response format,
measurement frequency, and prompting method)?

3. What evidence regarding the validity and reliability of these
instruments has been reported?

Methods

Review Framework and Protocol Registration

This scoping review was conducted in accordance with the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Anayses) 2020 statement [30] and the PRISMA
extension for Scoping Reviews (PRISMA-ScR) [31]. The tip
sheets accompanying the PRISMA-ScR statement were also
consulted. The PRISMA-ScR checklist can be found in
Multimedia Appendix 1 [31]. The protocol was developed
following the methodological guidelines of the Joanna Briggs
Ingtitute Scoping Review Methodology Group [32] and was
preregistered on OSF Registries [33]. Compared with the
preregistered protocol, only 2 minor deviations occurred. First,
the ACM Guide to Computing Literature was searched instead
of the ACM Full Text Collection. Because the ACM Guide to
Computing Literature includes all records from the ACM Full
Text Collection aswell as additional records, this modification
resulted in a more comprehensive search. Second, athough
participant age was extracted from included studies as planned,
age data were not synthesized using descriptive statistics. Age
was reported inconsistently across studies, with some reporting
means and SDs, others reporting medians, and others reporting
age ranges only. Because these data could not be summarized
in a consistent manner across studies, age was hot included in
the final quantitative summary.

Eligibility Criteria

Following the population, concept, and context framework of
the Joanna Briggs Ingtitute [34], studieswere eligible when they
targeted healthy adults (population), assessed general perceived
stress (concept), and used a smartphone-based sel f-assessment
method administered during daily life (context). The population
of healthy adults was defined as individuals aged 18 years or
older without diagnosed physical or mental health conditions
and without indications of unhealthy living circumstances (eg,
homelessness), as outlined in the World Health Organization
Housing and Health Guidelines [35]. To update the earlier
review by Pdrarinsdéttir et a [20], only records published
between January 1, 2016, and the search date of June 14, 2024,
were considered.
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Studies were excluded if they met any of the following criteria:
(1) wrong publication type (eg, honempirical report such as a
protocol or not written in English), (2) wrong population (eg,
minors, unhealthy adults, or unhealthy housing conditions), (3)
no measurement of general perceived stress levelsin daily life
(eg, stress not quantified, not general but specific stress, or not
indaily life), (4) not asmartphone-based assessment (eg, stress
not measured on a smartphone), (5) duplicate data (eg, in
multiple publications reporting the same dataset, only the most
complete version was retained, ie, the study with the most
participants or the longest duration if sample size was equal),
and (6) missing data on one or more of the main variables,
preventing extraction of core characteristics (eg, stress item
phrasing or sampling frequency).

Information Sources and Search Strategy

We searched generalist and domain-specific databases in
psychology and technology. Searches were conducted in Web
of Science Core Collection (via the Clarivate Web of Science
platform), Embase and MEDLINE (viaEmbase), PubMed (via
PubMed), Psycinfo (via Ovid), IEEE Xplore Digital Library
(vialEEE Xplore), andthe ACM Guideto Computing Literature
(viaACM Digita Library). Because PubMed also includes all
MEDLINE-indexed records, there was overlap between the
searches conducted through Embase and PubMed, which was
addressed during the deduplication process. However, PubMed
also includes records that are not (yet) indexed in MEDLINE,
thereby increasing the sensitivity of the search strategy.

No gray literature (eg, master’s theses) was included because
thereview aimed to identify smartphone-based stress assessment
methodsthat were described in sufficient methodol ogical detail
to allow extraction of key measurement characteristics and any
avalable evidence regarding validity or reliability. No
supplementary reference list searching, citation tracking,
hand-searching, or expert consultation was performed.

The general search query was (Sress* OR psychological stress
OR emotional stress) AND (smartphone* OR “ cell phone*”
OR cdllphone* OR “ cellular phone*” OR mobile phone* OR
iPhone* OR iOS OR Android OR mobile application* OR
mobile app OR mobile apps OR ecological momentary
assessment* OR experience sampling method* OR ESM OR
EMA). Some databases required adaptation of the query to
accommodate their specific search fields and operators. Prior
to finalizing the strategy, we piloted the search string in all
databases and refined it iteratively to maximize sensitivity
(inclusion of al relevant studies) while maintaining sufficient
specificity (limiting irrelevant results).

Asan example, thefull search strategy for PubMed wasto enter
the following search query in the basic search field:
(Stress*[ Title/Abstract] OR  “ psychological  stress’ [Title/
Abstract:~5] OR “ emotional stress’ [ Title/Abstract:~5]) AND
(smartphone*[Title/Abstract] OR  “cell  phone’ [Title/
Abstract:~5] OR “cell phones’ [Title/Abstract:~5] OR
cellphone*[Title/Abstract] OR  “cellular  phone’ [Title/
Abstract:~5] OR “cellular phones’ [Title/Abstract:~5] OR
“mobile  phone’ [Title/Abstract: ~5] OR  “mobile
phones’ [Title/Abstract:~5] OR iPhone*[ Title/Abstract] OR
iOg Title/Abstract] OR Android[ Title/Abstract] OR “ mobile
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application” [ Title/Abstract:~5] OR* mobileapplications’ [Title/
Abstract: ~5] OR“ mobileapp” [ Title/Abstract:~5] OR*“ mobile
apps’ [Title/Abstract:~5] OR  “ecological momentary
assessment*” [Title/Abstract] OR  “ experience sampling
method*” [Title/Abstract] OR ESM[Title/Abstract] OR
EMA[Title/Abstract]). After conducting the search, the
publication date filter was set from January 1, 2016, to June 14,
2024. All other database-specific search queries are available
in the preregistered protocol [33].

Screening and Selection Process

For the screening and selection of studies, all retrieved records
were imported into Rayyan (Rayyan Systems, Inc) [36] for
deduplication and screening. After removing duplicate entries,
the remaining unique records werefirst screened at the abstract
level using the predefined inclusion and exclusion criteria.
Abstract screening was conducted independently by 2 reviewers,
who were blinded to each other’s decisions. Records deemed
potentially eligible proceeded to full-text screening, which was
carried out using the same blinded dual-reviewer procedure.
After both the abstract and full-text stages, any conflicts between
reviewers were resolved through discussion until consensus
was reached. Reviewers had an academic and professional
background in psychology.

Data Extraction

Overview

The primary aim of the extraction process was to capture the
methodological characteristics of smartphone-based stress
measurement. Data extraction was first piloted on a subset of
10 studies by 1 reviewer, after which the variables to be
extracted were discussed with a second reviewer and refined
accordingly. After finalizing the extraction approach, 1 reviewer
extracted data from all included studies, after which a second
independent reviewer checked the dataset. Any discrepancies
or irregularities identified during this check were resolved
through discussion.

Study Characteristics

To describe the characteristics of studies on smartphone-based
self-assessment of stress, several variables were extracted. The
main variableswere (1) study population (eg, university students
or employees), (2) assessment context (eg, daily life or
workplace), and (3) study duration. Studies were required to
report these variables to be dligible for inclusion. Additional
variables that were extracted but were less essential were (1)
study location, (2) study design (eg, observationa cohort or
interventional), and (3) number of participants. Participant age
was also extracted but not retained in the final quantitative
summary because of inconsistenciesin reporting formats across
studies.

Characteristics of Stress Self-Assessment Methods

To characterize the measurement characteristics of
smartphone-based self-assessment of stress, several variables
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wereextracted. The main variableswere (1) the number of items
measuring stress, (2) the stress items, (3) the method for
self-assessment (eg, Likert scale or binary yes-or-no response),
(4) the number of times per day that stress was measured, and
(5) mobile modality and prompting method (eg, measurement
viatext message or app notification). Studies were required to
report these variablesto be eligible for inclusion. An additional
variable extracted was the smartphone operating system.

Evidence on Validity and Reliability

For each included study, we documented whether evidence
regarding the validity or reliability of the stress measure was
reported. When available, information was extracted on thetype
of evidence provided, the procedures used to establish validity
or reliability, and any reported psychometric indexes.

AnalysisPlan

The extracted datawere summarized using descriptive statistics
to provide an overview of study -characteristics and
characteristics of smartphone-based self-assessment methods.
In line with scoping review methodology, neither a formal
quality assessment nor a meta-analysis was undertaken. The
evidence on validity and reliability was not formally appraised
but instead synthesized narratively, due to the exploratory nature
of the review and the limited reporting of psychometric
properties. Given the wide range of reporting practices, from
no evidence to a comprehensive psychometric evaluation, it
was not feasible to quantify validity and reliability evidence
systematically. Therefore, we provide a narrative overview of
the strategies used to establish validity and reliability in the
included studies and highlight illustrative examples.

All data processing and analysis were conducted using R
(version 4.3.0; R Foundation for Statistical Computing) [37],
along with the packages readx| [38], writex| [39], officer [40],
and flextable [41]. To enhance comparability across studies,
some variables were harmonized by reducing the level of detail
when appropriate, such as by binning numeric variables into
categories. Study duration was converted to an estimated number
of days when reported in alternative units (eg, week, month,
and year), using standard conversions (7, 30, and 365 days).

Results

Overview

After deduplication, 8777 records were screened. Of these, 496
progressed to full-text review, and 108 studies met all eligibility
criteria and were included in the final synthesis. A PRISMA
flow diagram of the screening and selection processis presented
in Figure 1. The data table presenting al included studies can
befoundin Table S1in Multimedia Appendix 2 [28,29,42-147].
The same table is included in Excel format with sorting and
filtering functionalities in Multimedia Appendix 3
[28,29,42-147], to aid the closer investigation of individual
studies.
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Figurel. PRISMA (Preferred Reporting Itemsfor Systematic Reviews and M eta-Analyses) diagram presenting the flow of the screening and selection

process.

| Identification of studies via databases and registers

)

Study Char acteristics

The 108 included studies were published between 2016 and
mid-2024, with yearly publication counts of 5 (2016), 5 (2017),
2(2018), 11 (2019), 13 (2020), 21 (2021), 17 (2022), 25 (2023),
and 9 (2024). Most studies appeared in peer-reviewed journals
(105/108, 97%), with a small number from conference
proceedings (3/108, 3%). Geographically, the research was
conducted primarily in North America (n=53) and Europe
(n=38), followed by Asia(n=8), Oceania (n=3), the Middle East
(n=1), South America (n=1), and multiregional studies (n=4).

Regarding study design, most publications used an observational
cohort design (87/108, 81%), including longitudinal and
EMA-based approaches, as well as studies that analyzed only
one arm or group of an intervention. Other studies focused
specifically on data collection for the development or training
of machine learning models (n=7). Interventional studies were
less common and included randomized (n=8), nonrandomized
(n=1), and within-subject designs (n=3). Finally, 2 publications
used a (multiple) n-of-1 methodol ogy.

Although al studies involved healthy adults in daily life, the
samplesvaried: 37 studiesrecruited university students, and 19
focused on working adults (of which 16 also investigated stress
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in the workplace). Others targeted specific subgroups, such as
parents (n=8), older adults (n=2), romantic couples (n=2), or
specialized populations (n=9), including pregnant women,
smokers, drinkers, diet-interested individuals, meditators, and
Native Americansresiding on areservation. Finaly, 11 studies
explicitly mentioned the COVID-19 pandemic as a context.
Sample sizes varied widely, ranging from 1 to 21,923
participants, with a median value of 97 (IQR 50.25-182.50).
Study duration (ie, the duration of smartphone-based stress
assessment) ranged from 1 to 365 days with a median value of
14 (IQR 7-21.5).

Characteristics of Stress Self-Assessment M ethods

Across all 108 studies, 114 instruments measuring perceived
stress were identified. A total of 6 studies used 2 different
instruments within the same protocol (eg, daily single-item
EMA plus a weekly short scale). Most instruments (84/114,
74%) relied on asingle-item measure. A total of 23 instruments
used short scales of 2 to 4 items, and 7 used scales of 5 items
or more. Note that only items specifically measuring stresswere
counted; often, other constructs were measured alongside stress.

The phrasing of the items (ie, the questions for the
self-assessment) was grouped into 3 categories: (1) 60 out of
114 instruments measured stress in a momentary manner (eg,
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“How stressed do you feel right now?’ or “At the moment, |
feel stressed”), (2) 30 instruments relied on a period-based
assessment (eg, “How stressful has your day been so far?’ or
“How stressed were you in the last 30 minutes?’), and (3) 17
instruments relied on an appraisal-based approach in the style
of typical stress questionnaires (eg, “| feel that | cannot cope
with the things | have to do” or “I am on top of things’). Seven
instruments combined multiple of these approaches within a
single scale. Regarding the response format, Likert scales
(75/114, 66%) and visual analog scales (VAS; 33/114, 29%)
were most common. Less frequently used formats included
pictorial scales (n=2) and binary yes-or-no responses, either
alone (n=1) or combined with a Likert scale or a VAS (n=3).

Acrossthe 108 included studies, measurement frequency varied.
Most studies used an intensive approach of 3 or more
measurements or a variable number of measurements each day
(73/108, 68%), which is typical of EMA methodology. A
considerable number of studies measured stress once (n=25) or
twice (n=5) per day. Finally, 5 studies used a nonintensive
approach of fewer than 1 measurement per day (eg, once per
week).

Most studies (83/108, 77%) administered stress assessments
using a mobile app with push notifications. Another 22 studies
used SM S or messaging appsto deliver survey linksto an online
platform (eg, Qualtrics), sometimes automated using services
such as SurveySignal. One study used the smartphone timer
app as a reminder, and 2 studies delivered and received
assessment items directly via text message. This made it
technically possible to include participants with older cell
phonesinstead of smartphones. Some studies specified whether
they supported Android (Google) devices (n=27), iOS (Apple)
devices (n=2), or both (n=23).

Evidence on Validity and Reliability

Overdll, relatively few studies reported robust evidence on the
vaidity or reliability of their smartphone-based stress measures.
The available evidence ranged from indirect indications of
validity, through correlational assessments with externa
measures, to more formal psychometric evaluations.

Several studies used items adapted from existing stress
guestionnaires, providing indirect evidence of validity insofar
astheorigina instruments had undergone prior validation. Most
commonly, researchers adapted items from the PSS [12] (eg,
[28,42-52]). Other studies drew on items from the DASS [13]
(eg, [53]), the Positive and Negative Affect Schedule (PANAYS)
[148] (eg, [52,54]), the Psychological Stress Measure-9 (PSM-9)
[149] (eg, [55,56]), or the Stress and Coping Inventory (SCI)
[150] (eg, [57]). Severd studiesal so adopted asingle-item stress
question devel oped by the American Psychological Association
(APA) [151] (eg, [58,59]). However, none of these instruments
were originally designed or validated to capture momentary
stress. Consequently, researchers modified the time framesand,
in some cases, the response formats, to approximate momentary
assessment, possibly raising questions about the validity of these
adapted measures for real-time stress evaluation.

A subset of studies provided evidencefor convergent, criterion,
or discriminant validity, typically by correlating momentary
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stress ratings with established questionnaires or physiological
markers. This is an important step toward establishing the
validity of the measurement approach. For example, Gidlow et
al [60], Feneberg et a [61], and Jones et al [62] reported
significant associations with the PSS, and daSilva et a [63]
found similar results for their pictorial stress scale. Other
instruments that were used included the PSM-9 (eg, [64]), the
Achenbach Adult Self-Report (ASR) [152] (eg, [65]), and the
Subcomponents of Affect Scale (SAS) [153] (eg, [66]).
Pérarinsdéttir et al [67], in astudy explicitly designed to assess
validity, reported correl ations between smartphone-based stress
assessments and the PSS, Eysenck Personality Questionnaire
Neuraticism (EPQ-N) [154], and the Functioning Assessment
Short Test (FAST) [155]. Other studies similarly used a battery
of affective or stress-related instruments (eg, [28,29,68-72]).

Studies examining associations between smartphone-based
stress measures and physiological indicators produced mixed
findings. For example, Gidlow et al [60] and Feneberg et al [61]
did not observe significant associations with hair cortisol.
Giessing et a [73] similarly reported no associations with
sdlivary cortisol or a-amylase. In contrast, Martinez et a [74]
found asmall but significant association between self-reported
stress and HRV, and de Vries et a [75] reported comparable
findingsfor some participantsin amultiple n-of-1 study. Gordon
and Mendes [76] also found some evidence of an association
with heart rate and blood pressure reactivity.

Finally, a small number of studies conducted psychometric
evaluations. At thebasic level, thisincluded estimating indexes
of internal consistency or reliability. For multi-item measures,
reliability was estimated using Cronbach a (eg, [56]) or
multilevel McDonald wto estimate between- and within-person
reliability (eg, [43,51]). Within-person reliability was also
estimated using variance decomposition techniques (eg, [52]).
For single-item measures, researchers sometimes calculated
intraclass correlations (ICCs) to quantify the proportion of
variance attributable to between-person (as opposed to
within-person)  differences (eg, [72,77,78]). Lower
between-person ICC values suggest that moment-to-moment,
within-person changes account for most of the variability, which
might be preferable in EMA studies aiming to capture
momentary variationsin stress.

At the most advanced level, asmall number of studies performed
comprehensive factor-analytic assessments to examine the
underlying structure of the measurement instrument. Murray et
al [28] validated an EMA-adapted version of the PSS
(PSS-EMA), demonstrating reliability at both within- and
between-person levels and confirming the scale’'s factorial
structure using multilevel confirmatory factor analysis. They
further established convergent and criterion validity through
associations with related constructs, such as stress, anxiety,
depression, and negative affect. Vikoler et al [29] validated the
Di-Eu-Stress State (DESS) scale, a dedicated EMA measure
designed to capture both stress (distress) and eustress. Their
evaluation likewise included establishing within- and
between-person reliability, multilevel confirmatory factor
analysis, and associations with a range of constructs, such as
stress, anxiety, depressiveness, and affect.
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Discussion

Main Findings

This scoping review systematically mapped 108 studies that
used smartphone-based methods to assess self-reported
perceived stressin healthy adultsduring daily life. Findingsare
consistent with the observations made in the earlier review by
Pérarinsdéttir et al [20], particularly regarding the heterogeneity
of measurement strategies, scale types, number of items, and
sampling frequency. In recent years, however, both the quantity
and scope of research have expanded considerably. The present
review identified 108 studies, compared with the previous set
of 35 studies. Most studies used observational designs with
EMA-style prompting schedules, often involving 3 or more
assessments per day. Across studies, stress was predominantly
measured using very brief instruments, with 74% (84/114)
relying on single-item measures and most using Likert scales
or VAS. Single-item measures have also proven dominant in
EMA research in other domains such as pain, momentary
depression, and happiness [19,156-158]

Despite the widespread use of these approaches, evidence on
validity and reliability was still relatively limited. Some studies
adapted items from established stress or affect scales, such as
the PSS or PANAS, or reported correlations with validated
stress measures and related constructs. Some studies examined
reliability or ICC, and the present review did retrieve a small
number of recent studies on validated EMA measures, including
multilevel psychometric evaluations, such as PSS-EMA [28]
and a newly developed EMA stress scale [29]. These efforts
signal an emerging methodological maturation, although
comprehensive validation remains the exception rather than the
norm.

Implicationsfor Selecting and Evaluating I nstruments

Based on the present scoping review and existing guidelines on
self-assessments  in daily life, severa  pragmatic
recommendations can be made for researcherswho are entering
the field and selecting or developing smartphone-based stress
instruments.

First, several recommendations have been proposed for EMA
research in general and apply to EMA stress research as well.
These include alignment between the measurement approach
and the research question [159]. Specific study aims will be
paramount in guiding protocol development, including timing
and sampling schemes for EMA research, such as
event-contingent, time-contingent, or hybrid designs [159].
When applied to the stress field, momentary items (eg, “right
now”) might be preferable for capturing rapid stressfluctuations
or responses to specific events, as required in high-resolution
EMA designs. Period-based items (eg, “in the last 30 minutes”
or “today”; also referred to as a coverage model of EMA) may
be appropriate for studies focusing on larger time frames but
might introduce greater recall demands or bias [160].
Appraisal-based items (eg, “I feel like | cannot cope with the
things | haveto do”) can strictly speaking be either momentary
or period based and are mainly characterized by their alignment
with traditional appraisal-based questionnaires such asthe PSS,
often assessing multiple dimensions of stress. App-based data
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collection with either a custom-developed mobile app or a
readily available app, preferably on both Android and iOS,
provides optimal flexibility [19].

Second, in addition to study alignment, measurement properties
arerelevant to consider. Single-item instruments reduce burden
and facilitate intensive sampling but may limit psychometric
precision. Researchers should prioritize instruments with
demonstrated psychometric quality or include convergent
measures (standardized stress questionnaires and affective
scales) to evaluate measurement validity in their sasmple. The
current review has shown that some single-item measures do
provide satisfactory correlations with extended instruments. In
addition, reliable multi-item EMA instruments wereidentified,
such as the PSS-EMA [28] or the DESS scale [29]. When
aligned with the research design, such instruments may be
preferable. When appropriate, physiological indicators such as
HRV (eg, measured using a wearable) can also offer
complementary information to enrich the dataset with data
measured at adifferent temporal resolution [19,21,159]. Mobile
apps can enable integration with smartphone sensors and
wearablesbut may requiretechnical expertise, impose operating
system constraints, and increase participant onboarding
demands. SMS- or messaging app—based assessments enhance
inclusivity, especially for participants using older devices, but
offer less flexibility and integration with contextual data.

Opportunitiesfor Improving the EMA Tradition in
Stress Research

More training on the design and implementation of EMA
approaches is warranted. When assessing studies, not all
methodol ogical choices appear carefully considered or prepared.
Within and outside the field of stress research, many EMA
measures have used novel questions without substantial prior
psychometric evaluation, which implies potential problemsin
terms of replication and validity of the findings[156,159,160].
In addition to training on the approach itself, providing device
training has been recommended to assess comprehension and
promote adoption [156,160]. In line with this, transparent
reporting of implementation choices supports reproducibility
and informs future study design and interpretation of findings.
Several reporting checklists have already been developed in
related fiel ds but could be applied to daily-life stress monitoring
[19,161-163].

Becausereliability is sample dependent, documenting reliability
coefficients is relevant [160]. Reliability can be quantified
through Cronbach a or multilevel McDonald w for multi-item
scales. The amount of variance attributed to within- and
between-person differences can be quantified using ICC for
single-item measures. Factor-anal ytic approaches provide even
stronger evidence of construct validity. Alternative approaches
that have been proposed to support item validity are real-time
cognitive interviewing, planned missingness designs, and tests
of context-dependent differential item functioning and item
parameter drift [160].

Progress can aso be made by further integrating
smartphone-based self-report methods with physiological,
behavioral, and contextual data. There is evidence for the
complementary relevance of stress physiology, although
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temporal resolution is key and daily-life monitoring is
challenging [8]. Wearable devices increasingly enable
continuous monitoring of physiological parameters, and
combining these multimodal data streams with EMA-based
stress ratings offers opportunities for digital phenotyping and
machine learning—based stress detection [164]. However, the
validity of prediction models depends fundamentally on the
quality of the EMA stress measures used as ground truth,
underscoring the need for robust psychometric evaluation.

Limitations and Future Directions

Several limitations must be acknowledged. First, this review
focused on general perceived stressin healthy adults, excluding
large bodies of work on domain-specific stress (eg,
traumarrelated stress [165] or caregiver stress [166]), as well
as studies involving clinical populations, minors, or unhealthy
housing conditions. The review by Yang et a [23] supported
the feasibility of stress monitoring in an adult patient sample
but noted challengesrel ated to the complexity of EMA dataand
completion rates. The approaches documented in the current
review are nevertheless relevant to the broader domain of
smartphone-based stress assessment and may provide additional
insights into existing methodology. Second, due to the
methodol ogical diversity of included studies, wedid not conduct
a formal risk of bias assessment or quantitative synthesis of
validity evidence. Although frameworks such as the
Pati ent-Reported Outcomes Measurement Information System
(PROMIS) [167] could facilitate structured comparisons of
psychometric quality, their application requires a narrower,
more homogeneous subset of studies. Another methodol ogical
limitation is that no interrater reliability coefficient was
calculated during the screening of studies. Third, because of the
high number of publicationsand to facilitate comparison, studies
with missing data on key methodological variables (eg, stress
item phrasing or measurement frequency) were excluded.

Funding

Colman et al

Although this improved the interpretability of the descriptive
synthesis, it may have introduced selection bias if reporting
completenesswasrelated to certain study characteristics. Finaly,
many studies in this review recruited university students or
white-collar workers in high-income countries. Future work
should include broader demographic and cultural contexts to
enhance generalizability.

Conclusions

Smartphone-based self-assessment of perceived stressin daily
life has become widespread, with notable growth over the past
decade. The field of research is characterized by substantial
study heterogeneity, with the use of single-item EMA measures
and intensive sampling schedules nevertheless being most
common. Some studies provide promising evidence for the
validity and reliability of smartphone-based stress instruments,
and a small number conduct rigorous multilevel psychometric
evaluations. Nevertheless, comprehensive validation remains
relatively rare.

Together, these findings indicate that smartphone-based stress
assessment has become widely used, but studies are
methodologically diverse and often rely on instruments whose
psychometric properties have not been adequately established.
Researchers should carefully align instrument selection with
their study objectives and, whenever possible, prioritize
measures with demonstrated validity and reliability or report
psychometric indicators such as ICCs or multilevel reliability
estimates. By synthesizing existing methods and the available
validity and reliability evidence, this review supports more
informed instrument selection and the development of robust,
evidence-based strategies for mobile stress assessment. Future
work would benefit from more systematic psychometric
evaluation and transparent reporting of measurement
characteristics to strengthen comparability across studies.

This study received internal funding from KU Leuven through the StressTRACS research project (C3/23/043). The funder had
no involvement in the study design, data analysis, interpretation of findings, or preparation of the manuscript.

Data Availability

The dataset generated and analyzed in this scoping review is available in Multimedia Appendices 2 and 3.

Generative Al Use

The authors declare the use of generative Al in the research and writing process. In line with the Generative Al Delegation
Taxonomy [168], the following tasks were delegated to generative Al tools under full human supervision: proofreading and
editing (ie, improving sentence construction in sections). The generative Al tool used was Copilot GPT-5.2 (Microsoft).
Responsibility for the final manuscript lies entirely with the authors. Generative Al tools are not listed as authors and do not bear
responsibility for the final outcomes.

Authors Contributions

Conceptualization;: NAJDW (lead), TC (equal), TVD (supporting), BB (supporting)
Datacuration: TC

Formal analysis: TC

Funding acquisition: BB (lead), IMA (supporting), NAJDW (supporting)
Investigation: TC (lead), NAJDW (supporting), TVD (supporting)

Methodology: TC (lead), NAJDW (supporting), TVD (supporting)

https://mhealth.jmir.org/2026/1/€94204 JMIR Mhealth Uhealth 2026 | vol. 14 | €94204 | p. 8

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Colman et d

Project administration: BB

Supervision: NAJDW

Visualization: TC (lead), NAJDW (supporting)

Writing—original draft: TC (lead), NAJDW (supporting)

Writing—review & editing: TC (lead), NAJDW (equal), TVD (supporting), RS (supporting), BB (supporting), GD (supporting),
MF-J (supporting), JG (supporting), CNVO (supporting), IMA (supporting)

Conflictsof Interest
None declared.

Multimedia Appendix 1

PRISMA-SCR checklist.
[DOCX File, 80 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Datatable of all included studies (Microsoft Word).
[DOCX File, 69 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Datatable of al included studies (Microsoft Excel).
[XLSX File (Microsoft Excel File), 41 KB-Multimedia Appendix 3]

References

1.

2.

10.

11.

12.

13.

Cohen S, Kessler RC, Gordon LU. Strategies for measuring stress in studies of psychiatric and physical disorders. In:
Measuring Stress: A Guide for Health and Social Scientists. Oxford, UK. Oxford University Press; 1995.

O'Connor DB, Thayer JF, Vedhara K. Stress and health: areview of psychobiological processes. Annu Rev Psychol. Jan
04, 2021;72:663-688. [doi: 10.1146/annurev-psych-062520-122331] [Medline: 32886587]

SaraJD, ToyaT, Ahmad A, Clark MM, Gilliam WP, Lerman L O, et a. Mental stress and its effects on vascular health.
Mayo Clin Proc. May 2022;97(5):951-990. [FREE Full text] [doi: 10.1016/j.mayocp.2022.02.004] [Medline: 35512885]
Madsen |E, Nyberg ST, Magnusson Hanson LL, Ferrie JE, AholaK, Alfredsson L, et al. Job strain as arisk factor for
clinical depression: systematic review and meta-analysis with additional individual participant data. Psychol Med. Jun
2017;47(8):1342-1356. [FREE Full text] [doi: 10.1017/S003329171600355X] [Medline: 28122650]

Martinez MF, O'Shea KJ, Kern MC, Chin KL, Dinh JV, Bartsch SM, et a. The health and economic burden of employee
burnout to U.S. employers. Am J Prev Med. Apr 2025;68(4):645-655. [doi: 10.1016/j.amepre.2025.01.011] [Medline:
40019422]

Immanuel S, TeferraMN, Baumert M, Bidargaddi N. Heart rate variability for evaluating psychological stress changesin
healthy adults: a scoping review. Neuropsychobiology. 2023;82(4):187-202. [FREE Full text] [doi: 10.1159/000530376]
[Medline: 37290411]

Klimek A, Mannheim |, Schouten G, Wouters EJ, Peeters MW. Wearables measuring el ectrodermal activity to assess
perceived stressin care; ascoping review. ActaNeuropsychiatr. Mar 24, 2023;37:€19. [doi: 10.1017/neu.2023.19] [Medline:
36960675]

Weber J, Angerer P, Apolinario-Hagen J. Physiological reactions to acute stressors and subjective stress during daily life:
asystematic review on ecological momentary assessment (EMA) studies. PLoS One. Jul 27, 2022;17(7):€0271996. [FREE
Full text] [doi: 10.1371/journal.pone.0271996] [Medline: 35895674]

Lazarus RS, Folkman S. Transactional theory and research on emotions and coping. Eur J Pers. Sep 1987;1(3):141-169.
[doi: 10.1002/per.2410010304]

Vaessen T, Rintala A, Otsabryk N, Viechtbauer W, Wampers M, Claes S, et al. The association between self-reported stress
and cardiovascular measuresin daily life: a systematic review. PLoS One. Nov 19, 2021;16(11):€0259557. [FREE Full
text] [doi: 10.1371/journal .pone.0259557] [Medline: 34797835]

SiepeBS, Tutunji R, Rieble CL, Proppert RK, Fried El. Associations between ecological momentary assessment and passive
sensor datain alarge student sample. J Psychopathol Clin Sci. Nov 2025;134(8):912-925. [doi: 10.1037/abn0001013]
[Medline: 40742761]

Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav. Dec 1983;24(4):385-396.
[Medline: 6668417]

Lovibond PF, Lovibond SH. The structure of negative emotional states. comparison of the Depression Anxiety Stress Scales
(DASS) with the Beck Depression and Anxiety Inventories. Behav Res Ther. Mar 1995;33(3):335-343. [doai:
10.1016/0005-7967(94)00075-U]

https://mhealth.jmir.org/2026/1/€94204 JMIR Mhealth Uhealth 2026 | vol. 14 | 94204 | p. 9

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mhealth_v14i1e94204_app1.docx&filename=8f2e7a52610589b870fc42c873b3e038.docx
https://jmir.org/api/download?alt_name=mhealth_v14i1e94204_app1.docx&filename=8f2e7a52610589b870fc42c873b3e038.docx
https://jmir.org/api/download?alt_name=mhealth_v14i1e94204_app2.docx&filename=2360df833c7cb6e38000314c35a4d213.docx
https://jmir.org/api/download?alt_name=mhealth_v14i1e94204_app2.docx&filename=2360df833c7cb6e38000314c35a4d213.docx
https://jmir.org/api/download?alt_name=mhealth_v14i1e94204_app3.xlsx&filename=93d882d108f51690eb7e9dc1be473ec3.xlsx
https://jmir.org/api/download?alt_name=mhealth_v14i1e94204_app3.xlsx&filename=93d882d108f51690eb7e9dc1be473ec3.xlsx
http://dx.doi.org/10.1146/annurev-psych-062520-122331
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32886587&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0025-6196(22)00104-5
http://dx.doi.org/10.1016/j.mayocp.2022.02.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35512885&dopt=Abstract
https://europepmc.org/abstract/MED/28122650
http://dx.doi.org/10.1017/S003329171600355X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28122650&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2025.01.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40019422&dopt=Abstract
https://doi.org/10.1159/000530376
http://dx.doi.org/10.1159/000530376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37290411&dopt=Abstract
http://dx.doi.org/10.1017/neu.2023.19
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36960675&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0271996
https://dx.plos.org/10.1371/journal.pone.0271996
http://dx.doi.org/10.1371/journal.pone.0271996
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35895674&dopt=Abstract
http://dx.doi.org/10.1002/per.2410010304
https://dx.plos.org/10.1371/journal.pone.0259557
https://dx.plos.org/10.1371/journal.pone.0259557
http://dx.doi.org/10.1371/journal.pone.0259557
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34797835&dopt=Abstract
http://dx.doi.org/10.1037/abn0001013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40742761&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6668417&dopt=Abstract
http://dx.doi.org/10.1016/0005-7967(94)00075-U
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Colman et d

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Kessler RC, Andrews G, ColpeLJ, Hiripi E, Mroczek DK, Normand SL, et a. Short screening scalesto monitor population
preval ences and trends in non-specific psychological distress. Psychol Med. Sep 26, 2002;32(6):959-976. [doi:
10.1017/S0033291702006074]

Adu P, PopoolaT, Igbal N, Medvedev ON, Simpson CR. Validating the Depression Anxiety Stress Scales (DASS-21)
across Germany, Ghana, India, and New Zealand using Rasch methodology. J Affect Disord. Aug 15, 2025;383:363-373.
[FREE Full text] [doi: 10.1016/j.jad.2025.04.099] [Medline: 40294823]

Wojujutari AK, Idemudia ES. Consistency asthe currency in psychological measures: areliability generalization meta-analysis
of Kessler Psychological Distress Scale (K-10 and K-6). Depress Anxiety. Oct 16, 2024;2024:3801950. [doi:
10.1155/2024/3801950] [Medline: 40226709]

Yilmaz Kogar E, Kogar H. A systematic review and meta-analytic confirmatory factor analysis of the Perceived Stress
Scale (PSS-10 and PSS-14). Stress Health. Feb 2024;40(1):€3285. [doi: 10.1002/smi.3285] [Medline: 37341705]
Shiffman S, Stone AA, Hufford MR. Ecological momentary assessment. Annu Rev Clin Psychol. 2008;4:1-32. [doi:
10.1146/annurev.clinpsy.3.022806.091415] [Medline: 18509902]

de Vries LP, Baselmans BM, Bartels M. Smartphone-based ecological momentary assessment of well-being: a systematic
review and recommendations for future studies. J Happiness Stud. 2021;22(5):2361-2408. [FREE Full text] [doi:
10.1007/s10902-020-00324-7] [Medline: 34720691]

Pérarinsddttir H, Kessing LV, Faurholt-Jepsen M. Smartphone-based self-assessment of stressin healthy adult individuals:
asystematic review. JMed Internet Res. Feb 13, 2017;19(2):e41. [FREE Full text] [doi: 10.2196/jmir.6397] [Medline:
28193600]

Wrzus C, Neubauer AB. Ecological momentary assessment: a meta-analysis on designs, samples, and compliance across
research fields. Assessment. Apr 2023;30(3):825-846. [FREE Full text] [doi: 10.1177/10731911211067538] [Medline:
35016567]

YinH, Zhu H, Gu J, Qin H, Ding W, Guo N, et al. Mobile-based ecological momentary assessment and intervention:
bibliometric analysis. Front Psychiatry. Feb 26, 2024;15:1300739. [FREE Full text] [doi: 10.3389/f psyt.2024.1300739]
[Medline: 38469030]

Yang YS, Ryu GW, Choi M. Methodological strategies for ecological momentary assessment to evaluate mood and stress
in adult patients using mobile phones: systematic review. IMIR Mhealth Uhealth. Apr 01, 2019;7(4):€11215. [FREE Full
text] [doi: 10.2196/11215] [Medline: 30932866]

Cook PF, Schmiege SJ, Bradley-Springer L, Starr W, Carrington JM. Motivation as a mechanism for daily experiences
effects on HIV medication adherence. J Assoc Nurses AIDS Care. 2018;29(3):383-393. [FREE Full text] [doi:
10.1016/j.jana.2017.09.003] [Medline: 28967490]

Wilson MB, Kallogjeri D, Joplin CN, Gorman MD, Krings JG, Lenze EJ, et al. Ecological momentary assessment of tinnitus
using smartphone technology: a pilot study. Otolaryngol Head Neck Surg. May 2015;152(5):897-903. [FREE Full text]
[doi: 10.1177/0194599815569692] [Medline: 25676150]

Stinson L, Liu Y, Dallery J. Ecological momentary assessment: a systematic review of validity research. Perspect Behav
Sci. May 06, 2022;45(2):469-493. [FREE Full text] [doi: 10.1007/s40614-022-00339-w] [Medline: 35719870]

Song J, Howe E, Oltmanns JR, Fisher AJ. Examining the concurrent and predictive validity of single itemsin ecological
momentary assessments. Assessment. Jul 2023;30(5):1662-1671. [FREE Full text] [doi: 10.1177/10731911221113563]
[Medline: 36004406]

Murray AL, Xiao Z, Zhu X, Speyer LG, Yang Y, Brown RH, et al. Psychometric evaluation of an adapted version of the
perceived stress scale for ecological momentary assessment research. Stress Health. Oct 2023;39(4):841-853. [doi:
10.1002/smi.3229] [Medline: 36697362]

Vikoler T, Daniel K, Traut-Mattausch E. The Di-Eu-Stress State Scale (DESS Scale): development and validation of a
scale measuring state distress and eustress. Eur J Psychol Assess. May 29, 2024;41(6):486-505. [doi:
10.1027/1015-5759/a000829]

Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et a. The PRISMA 2020 statement: an updated
guidelinefor reporting systematic reviews. BMJ. Mar 29, 2021;372:n71. [FREE Full text] [doi: 10.1136/bmj.n71] [Medline:
33782057]

Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA extension for scoping reviews
(PRISMA-ScR): checklist and explanation. Ann Intern Med. Oct 02, 2018;169(7):467-473. [EREE Full text] [doi:
10.7326/M 18-0850] [Medline: 30178033]

Peters MD, Godfrey C, Mclnerney P, Khalil H, Larsen B, Marnie C, et al. Best practice guidance and reporting items for
the devel opment of scoping review protocols. JBI Evid Synth. Apr 01, 2022;20(4):953-968. [doi: 10.11124/IBIES-21-00242]
[Medline: 35102103]

Colman T, De Witte NA, Van Daele T. Scoping review protocol: measuring self-reported stressin healthy adultsin daily
life - a scoping review of smartphone-based assessment methods. Open Science Framework. 2025. URL : https://doi.org/
10.17605/0OSF.I0/7TUMG6B [accessed 2026-02-25]

Aromataris E, Lockwood C, Porritt K, PillaB, Jordan Z. JBI manual for evidence synthesis. JBI. 2024. URL : https://doi.
0rg/10.46658/IBIMES-24-01 [accessed 2026-02-25]

https://mhealth.jmir.org/2026/1/€94204 JMIR Mhealth Uhealth 2026 | vol. 14 | €94204 | p. 10

(page number not for citation purposes)


http://dx.doi.org/10.1017/S0033291702006074
https://linkinghub.elsevier.com/retrieve/pii/S0165-0327(25)00674-3
http://dx.doi.org/10.1016/j.jad.2025.04.099
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40294823&dopt=Abstract
http://dx.doi.org/10.1155/2024/3801950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40226709&dopt=Abstract
http://dx.doi.org/10.1002/smi.3285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37341705&dopt=Abstract
http://dx.doi.org/10.1146/annurev.clinpsy.3.022806.091415
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18509902&dopt=Abstract
https://europepmc.org/abstract/MED/34720691
http://dx.doi.org/10.1007/s10902-020-00324-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34720691&dopt=Abstract
https://www.jmir.org/2017/2/e41/
http://dx.doi.org/10.2196/jmir.6397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28193600&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/10731911211067538?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/10731911211067538
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35016567&dopt=Abstract
https://europepmc.org/abstract/MED/38469030
http://dx.doi.org/10.3389/fpsyt.2024.1300739
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38469030&dopt=Abstract
https://mhealth.jmir.org/2019/4/e11215/
https://mhealth.jmir.org/2019/4/e11215/
http://dx.doi.org/10.2196/11215
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30932866&dopt=Abstract
https://europepmc.org/abstract/MED/28967490
http://dx.doi.org/10.1016/j.jana.2017.09.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28967490&dopt=Abstract
https://europepmc.org/abstract/MED/25676150
http://dx.doi.org/10.1177/0194599815569692
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25676150&dopt=Abstract
https://europepmc.org/abstract/MED/35719870
http://dx.doi.org/10.1007/s40614-022-00339-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35719870&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/10731911221113563?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/10731911221113563
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36004406&dopt=Abstract
http://dx.doi.org/10.1002/smi.3229
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36697362&dopt=Abstract
http://dx.doi.org/10.1027/1015-5759/a000829
https://www.bmj.com/lookup/pmidlookup?view=long&pmid=33782057
http://dx.doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33782057&dopt=Abstract
https://www.acpjournals.org/doi/10.7326/M18-0850?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30178033&dopt=Abstract
http://dx.doi.org/10.11124/JBIES-21-00242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35102103&dopt=Abstract
https://doi.org/10.17605/OSF.IO/7UM6B
https://doi.org/10.17605/OSF.IO/7UM6B
https://doi.org/10.46658/JBIMES-24-01
https://doi.org/10.46658/JBIMES-24-01
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Colman et d

35.

36.

37.

38.
39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

WHO housing and health guidelines. World Health Organization. 2018. URL: https://www.who.int/publications/i/item/
9789241550376 [accessed 2026-02-25]

Ouzzani M, Hammady H, Fedorowicz Z, EImagarmid A. Rayyan-aweb and mobile app for systematic reviews. Syst Rev.
Dec 05, 2016;5(1):210. [FREE Full text] [doi: 10.1186/s13643-016-0384-4] [Medline: 27919275]

R Core Team. R: alanguage and environment for statistical computing. R Foundation for Statistical Computing. 2023.
URL: https://www.R-project.org/ [accessed 2026-02-25]

Wickham H, Bryan J. readx|: Read Excel Files. Tidyverse. 2026. URL : https://readxl.tidyverse.org [accessed 2026-02-25]
OomsJ, Denney B. writex|: Export Data Framesto Excel 'xlsx' Format. rOpenSci. 2026. URL: https://ropensci.r-universe.dev/
writex!| [accessed 2026-02-25]

Gohel D, Moog S, Heckmann M. officer: manipulation of Microsoft Word and PowerPoint documents. ArData. 2026.
URL: https://ardata-fr.github.io/officeverse/ [accessed 2026-02-25]

Gohel D, Skintzos P. flextable: functionsfor tabular reporting. ArData. 2026. URL : https://ardata-fr.github.io/fl extabl e-book/
[accessed 2026-02-25]

Aulbach MB, van Alebeek H, Jones CM, Blechert J. Why we don't eat as intended: moderators of the short-term
intention-behaviour relation in food intake. Br J Health Psychol. Sep 2024;29(3):576-588. [doi: 10.1111/bjhp.12714]
[Medline: 38290795]

Dunton GF, Ke W, Dzubur E, O'Connor SG, Lopez NV, Margolin G. Within-subject effects of stress on weight-related
parenting practicesin mothers: an ecological momentary assessment study. Ann Behav Med. Mar 28, 2019;53(5):415-425.
[FREE Full text] [doi: 10.1093/abm/kay053] [Medline: 31222228]

FitzN, Kushlev K, Jagannathan R, Lewis T, Paliwal D, Ariely D. Batching smartphone notifications can improve well-being.
Comput Hum Behav. Dec 2019;101:84-94. [doi: 10.1016/j.chb.2019.07.016]

Kaden SJ, Dalton ED. Momentary fluctuations in emotional intelligence and stress predict changes in disordered eating. J
Am Coll Health. Nov 2024;72(8):2668-2675. [doi: 10.1080/07448481.2022.2122724] [Medline: 36170498]

Kaiser T, Butter B, Arzt S, Pannicke B, Reichenberger J, Ginzinger S, et al. Time-lagged prediction of food craving with
qualitative distinct predictor types: an application of BISCWIT. Front Digit Health. Sep 20, 2021;3:1-8. [doi:
10.3389/fdgth.2021.694233]

King ZD, Moskowitz J, Egilmez B, Zhang S, Zhang L, Bass M, et a. micro-stress EMA: a passive sensing framework for
detecting in-the-wild stressin pregnant mothers. Proc ACM Interact M ob Wearable Ubiquitous Technol. Sep 2019;3(3):1-22.
[FREE Full text] [doi: 10.1145/3351249] [Medline: 32432212]

McLeod K, Spachos P, Plataniotis KN. Smartphone-based wellness assessment using mobile environmental sensors. IEEE
Syst J. Jun 2021;15(2):1989-1999. [doi: 10.1109/JSY ST.2020.3004558]

Morin L, Laurin JC, Doucerain M, Grégoire S. Dyadic association between new parents' mindfulness and relationship
satisfaction: mediating role of perceived stress. J Soc Pers Relat. May 2023;40(5):1448-1470. [FREE Full text] [doi:
10.1177/02654075231156404] [Medline: 37255719]

Pryss R, John D, Schlee W, Schlotz W, Schobel J, Kraft R, et al. Exploring the time trend of stress levels while using the
crowdsensing mobile health platform, TrackYourStress, and the influence of perceived stressreactivity: ecological momentary
assessment pilot study. IMIR Mhealth Uhealth. Oct 30, 2019;7(10):€13978. [FREE Full text] [doi: 10.2196/13978] [Medline:
31670692

Ruf A, Neubauer AB, Koch ED, Ebner-Priemer U, Reif A, Matura S. Individual differencesin the dietary responseto stress
in ecological momentary assessment: does the individual -difference model need expansion? Appl Psychol Health Well
Being. May 2023;15(2):629-649. [doi: 10.1111/aphw.12400] [Medline: 36082743]

Schultchen D, Reichenberger J, Mittl T, Weh TR, Smyth JM, Blechert J, et a. Bidirectional relationship of stressand affect
with physical activity and healthy eating. Br J Health Psychol. May 2019;24(2):315-333. [EREE Full text] [doi:
10.1111/bjhp.12355] [Medline: 30672069]

John-Henderson NA, Oosterhoff B, Kampf TD, Hall B, Johnson LR, Laframboise ME, et a. Historical loss: implications
for health of American Indians in the Blackfeet community. Ann Behav Med. Feb 11, 2022;56(2):193-204. [FREE Full
text] [doi: 10.1093/abm/kaab032] [Medline: 33969868]

Pannicke B, Kaiser T, Reichenberger J, Blechert J. Networks of stress, affect and eating behaviour: anticipated stress coping
predicts goal-congruent eating in young adults. Int J Behav Nutr Phys Act. Jan 09, 2021;18(1):9. [FREE Full text] [doi:
10.1186/s12966-020-01066-8] [Medline: 33422046]

Grégoire S, Chénier C, Doucerain M, Lachance L, Shankland R. Ecological momentary assessment of stress, well-being,
and psychological flexibility among college and university students during acceptance and commitment therapy. Can J
Behav Sci. 2020;52(3):231-243. [doi: 10.1037/cbs0000175]

Grégoire S, Doucerain M, Morin L, Finkelstein-Fox L. The relationship between val ue-based actions, psychological distress
and well-being: a multilevel diary study. J Context Behav Sci. Apr 2021;20:79-88. [doi: 10.1016/j.jcbs.2021.03.006]
Zander-Schellenberg T, Collins IM, Miché M, Guttmann C, Lieb R, Wahl K. Does laughing have a stress-buffering effect
in daily life? An intensive longitudinal study. PLoS One. Jul 09, 2020;15(7):e0235851. [FREE Full text] [doi:
10.1371/journal .pone.0235851] [Medline: 32645063]

https://mhealth.jmir.org/2026/1/€94204 JMIR Mhealth Uhealth 2026 | vol. 14 | €94204 | p. 11

(page number not for citation purposes)


https://www.who.int/publications/i/item/9789241550376
https://www.who.int/publications/i/item/9789241550376
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-016-0384-4
http://dx.doi.org/10.1186/s13643-016-0384-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27919275&dopt=Abstract
https://www.R-project.org/
https://readxl.tidyverse.org
https://ropensci.r-universe.dev/writexl
https://ropensci.r-universe.dev/writexl
https://ardata-fr.github.io/officeverse/
https://ardata-fr.github.io/flextable-book/
http://dx.doi.org/10.1111/bjhp.12714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38290795&dopt=Abstract
https://europepmc.org/abstract/MED/31222228
http://dx.doi.org/10.1093/abm/kay053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31222228&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2019.07.016
http://dx.doi.org/10.1080/07448481.2022.2122724
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36170498&dopt=Abstract
http://dx.doi.org/10.3389/fdgth.2021.694233
https://europepmc.org/abstract/MED/32432212
http://dx.doi.org/10.1145/3351249
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32432212&dopt=Abstract
http://dx.doi.org/10.1109/JSYST.2020.3004558
https://journals.sagepub.com/doi/10.1177/02654075231156404?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/02654075231156404
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37255719&dopt=Abstract
https://mhealth.jmir.org/2019/10/e13978/
http://dx.doi.org/10.2196/13978
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31670692&dopt=Abstract
http://dx.doi.org/10.1111/aphw.12400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36082743&dopt=Abstract
https://europepmc.org/abstract/MED/30672069
http://dx.doi.org/10.1111/bjhp.12355
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30672069&dopt=Abstract
https://europepmc.org/abstract/MED/33969868
https://europepmc.org/abstract/MED/33969868
http://dx.doi.org/10.1093/abm/kaab032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33969868&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/s12966-020-01066-8
http://dx.doi.org/10.1186/s12966-020-01066-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33422046&dopt=Abstract
http://dx.doi.org/10.1037/cbs0000175
http://dx.doi.org/10.1016/j.jcbs.2021.03.006
https://dx.plos.org/10.1371/journal.pone.0235851
http://dx.doi.org/10.1371/journal.pone.0235851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32645063&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Colman et d

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Freisthler B, Gruenewald PJ, Tebben E, Shockley McCarthy K, Price Wolf J. Understanding at-the-moment stress for
parents during COVID-19 stay-at-home restrictions. Soc Sci Med. Jun 2021;279:114025. [FREE Full text] [doi:
10.1016/j.socscimed.2021.114025] [Medline: 34004571]

Gallagher J, Carr LJ. Leisure but not occupational physical activity and sedentary behavior associated with better health.
J Occup Environ Med. Nov 01, 2021;63(11):e774-e782. [doi: 10.1097/JOM.0000000000002365] [Medline: 34456325]
Gidlow CJ, Randall J, Gillman J, Silk S, Jones MV. Hair cortisol and self-reported stress in healthy, working adults.
Psychoneuroendocrinology. Jan 2016;63:163-169. [doi: 10.1016/].psyneuen.2015.09.022] [Medline: 26447679]

Feneberg AC, Forbes PA, Piperno G, ProniziusE, Stijovic A, SkoludaN, et a. Diurnal dynamics of stress and mood during
COVID-19 lockdown: alarge multinational ecological momentary assessment study. Proc Biol Sci. May 25,
2022;289(1975):20212480. [FREE Full text] [doi: 10.1098/rspb.2021.2480] [Medline: 35611528]

Jones M, Taylor A, Liao Y, Intille SS, Dunton GF. Real-time subjective assessment of psychological stress: associations
with objectively-measured physical activity levels. Psychol Sport Exerc. Jul 2017;31:79-87. [FREE Full text] [doi:
10.1016/j.psychsport.2017.03.013] [Medline: 29151810]

daSilva AW, Huckins JF, Wang W, Wang R, Campbell AT, Meyer ML. Daily perceived stress predicts less next day social
interaction: evidence from a naturalistic mobile sensing study. Emotion. Dec 2021;21(8):1760-1770. [doi:
10.1037/emo0000994] [Medline: 35041440]

Swendeman D, Comulada WS, Koussa M, Worthman CM, Estrin D, Rotheram-Borus MJ, et al. Longitudinal validity and
reliability of brief smartphone self-monitoring of diet, stress, and physical activity in a diverse sample of mothers. IMIR
Mhealth Uhealth. Sep 21, 2018;6(9):€176. [FREE Full text] [doi: 10.2196/mhealth.9378] [Medline: 30249576]

Milne A, Novelli A, Watson C, Yousef H, Holterman LA, Rosen L, et al. The potential of real-time behavior and well-being
assessments to improve medical student wellness. Acad Med. Jun 01, 2024;99(6):608-612. [FREE Full text] [doi:
10.1097/ACM.0000000000005642] [Medline: 38266202]

Jenkins BN, Martin LT, Helen Lee HY, Hunter JF, Acevedo AM, Pressman SD. Affect variability and cortisol in context:
the moderating roles of mean affect and stress. Psychoneuroendocrinology. Aug 2024;166:107064. [ FREE Full text] [doi:
10.1016/j.psyneuen.2024.107064] [Medline: 38713929]

Pérarinsdéttir H, Faurholt-Jepsen M, Ullum H, Frost M, Bardram JE, Kessing LV. The validity of daily self-assessed
perceived stress measured using smartphones in healthy individuals: cohort study. IMIR Mhealth Uhealth. Aug 19,
2019;7(8):€13418. [FREE Full text] [doi: 10.2196/13418] [Medline: 31429413]

Christmann CA, Zolynski G, Hoffmann A, Bleser G. Towards more interactive stress-related self-monitoring tools to
improve quality of life. In: Bagnara S, Tartaglia R, Albolino S, Alexander T, Fujita'Y, editors. Proceedings of the 20th
Congress of the International Ergonomics Association (IEA 2018). Cham, Switzerland. Springer; 2018.

Komarov O, Ko LW, Jung TP. Associationsamong emotional state, sleep quality, and resting-state EEG spectra: alongitudinal
study in graduate students. |EEE Trans Neural Syst Rehabil Eng. Apr 2020;28(4):795-804. [doi:
10.1109/TNSRE.2020.2972812] [Medline: 32070988]

Melcher J, Lavoie J, Hays R, D'Mello R, Rauseo-Ricupero N, Camacho E, et al. Digital phenotyping of student mental
health during COV1D-19: an observational study of 100 college students. JAm Coll Health. Apr 2023;71(3):736-748. [doi:
10.1080/07448481.2021.1905650] [Medline: 33769927]

Tung NY, Yap Y, Bei B, Luecken LJ, Wiley JF. Resilienceto early family risk moderates stress-affect associations: a
14-day ecological momentary assessment study. JAffect Disord. Aug 15, 2022;311:134-142. [doi: 10.1016/j.jad.2022.05.075]
[Medline: 35597463]

Wenze SJ, Gaugler TL, SheetsES, DeCicco JM. Momentary experiential avoidance: within-person correl ates, antecedents,
and conseguences and between-person moderators. Behav Res Ther. Aug 2018;107:42-52. [doi: 10.1016/j.brat.2018.05.011]
[Medline: 29859916]

Giessing L, Oudgjans RR, Hutter V, Plessner H, Strahler J, Frenkel MO. Acute and chronic stress in daily police service:
athree-week N-of-1 study. Psychoneuroendocrinology. Dec 2020;122:104865. [doi: 10.1016/j.psyneuen.2020.104865]
[Medline: 32961407]

Martinez GJ, Grover T, Mattingly SM, Mark G, D'Mello S, Aledavood T, et al. Alignment between heart rate variability
fromfitnesstrackers and perceived stress: perspectivesfrom alarge-scalein situ longitudinal study of information workers.
JMIR Hum Factors. Aug 04, 2022;9(3):e33754. [FREE Full text] [doi: 10.2196/33754] [Medline: 35925662]

de Vries HJ, Pennings HJ, van der Schans CP, Sanderman R, Oldenhuis HK, Kamphuis W. Wearable-measured sleep and
resting heart rate variability as an outcome of and predictor for subjective stress measures: a multiple N-of-1 observational
study. Sensors (Basel). Dec 28, 2022;23(1):332. [FREE Full text] [doi: 10.3390/s23010332] [Medline: 36616929]
Gordon AM, Mendes WB. A large-scale study of stress, emotions, and blood pressurein daily life using adigital platform.
Proc Natl Acad Sci U SA. Aug 03, 2021;118(31):€2105573118. [FREE Full text] [doi: 10.1073/pnas.2105573118] [Medline:
34326265]

Ewert C, Hoffmann CF, Schroder-Abé M. Stress processing mediates the link between momentary self-compassion and
affective well-being. Mindfulness. Aug 09, 2022;13:2269-2281. [doi: 10.1007/s12671-022-01954-7]

https://mhealth.jmir.org/2026/1/€94204 JMIR Mhealth Uhealth 2026 | vol. 14 | €94204 | p. 12

(page number not for citation purposes)


https://europepmc.org/abstract/MED/34004571
http://dx.doi.org/10.1016/j.socscimed.2021.114025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34004571&dopt=Abstract
http://dx.doi.org/10.1097/JOM.0000000000002365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34456325&dopt=Abstract
http://dx.doi.org/10.1016/j.psyneuen.2015.09.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26447679&dopt=Abstract
https://europepmc.org/abstract/MED/35611528
http://dx.doi.org/10.1098/rspb.2021.2480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35611528&dopt=Abstract
https://europepmc.org/abstract/MED/29151810
http://dx.doi.org/10.1016/j.psychsport.2017.03.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29151810&dopt=Abstract
http://dx.doi.org/10.1037/emo0000994
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35041440&dopt=Abstract
https://mhealth.jmir.org/2018/9/e176/
http://dx.doi.org/10.2196/mhealth.9378
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30249576&dopt=Abstract
https://academic.oup.com/academicmedicine/article-lookup/doi/10.1097/ACM.0000000000005642
http://dx.doi.org/10.1097/ACM.0000000000005642
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38266202&dopt=Abstract
https://digitalcommons.chapman.edu/psychology_articles/396/
http://dx.doi.org/10.1016/j.psyneuen.2024.107064
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38713929&dopt=Abstract
https://mhealth.jmir.org/2019/8/e13418/
http://dx.doi.org/10.2196/13418
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31429413&dopt=Abstract
http://dx.doi.org/10.1109/TNSRE.2020.2972812
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32070988&dopt=Abstract
http://dx.doi.org/10.1080/07448481.2021.1905650
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33769927&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2022.05.075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35597463&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2018.05.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29859916&dopt=Abstract
http://dx.doi.org/10.1016/j.psyneuen.2020.104865
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32961407&dopt=Abstract
https://humanfactors.jmir.org/2022/3/e33754/
http://dx.doi.org/10.2196/33754
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35925662&dopt=Abstract
https://www.mdpi.com/resolver?pii=s23010332
http://dx.doi.org/10.3390/s23010332
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36616929&dopt=Abstract
https://www.pnas.org/doi/10.1073/pnas.2105573118?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1073/pnas.2105573118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34326265&dopt=Abstract
http://dx.doi.org/10.1007/s12671-022-01954-z
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Colman et d

78.

79.

80.

81.

82.

83.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Schilling R, Herrmann C, Ludyga S, Colledge F, Brand S, Pilhse U, et a. Does cardiorespiratory fitness buffer stress
reactivity and stress recovery in police officers? A real-life study. Front Psychiatry. Jun 23, 2020;11:594. [EREE Full text]
[doi: 10.3389/fpsyt.2020.00594] [Medline: 32670116]

Aabers G, Hendrickson AT, Vanden Abeele MM, KeijsersL. Smartphone-tracked digital markers of momentary subjective
stress in college students: idiographic machine learning analysis. IMIR Mhealth Uhealth. Mar 23, 2023;11:€37469. [doi:
10.2196/37469] [Medline: 36951924]

Aguilar-Raab C, Stoffel M, Hernandez C, Rahn S, Moessner M, Steinhilber B, et a. Effects of a mindful ness-based
intervention on mindfulness, stress, salivary alpha-amylase and cortisol in everyday life. Psychophysiology. Dec
2021;58(12):€13937. [doi: 10.1111/psyp.13937] [Medline: 34525214]

Bavaresco R, Barbosa J, Vianna H, Biittenbender P, Dias L. Design and evaluation of a context-aware model based on
psychophysiology. Comput Methods Programs Biomed. Jun 2020;189:105299. [FREE Full text] [doi:
10.1016/j.cmph.2019.105299] [Medline: 31935581]

Berrocal A, Concepcion W, De Dominicis S, Wac K. Complementing human behavior assessment by leveraging persona
ubiquitous devicesand social links: an evaluation of the peer-ceived momentary assessment method. IMIR Mhealth Uhealth.
Aug 07, 2020;8(8):€15947. [doi: 10.2196/15947] [Medline: 32763876]

Boemo T, Martin-Garcia O, Pacheco-Romero AM, Blanco |, Lafit G, Myin-Germeys |, et al. Not just emotion regulation,
but cognition: an experience sampling study testing the relations of ecological interpretation biases and use of emotion
regulation strategies with momentary affective states during daily life functioning. Behav Res Ther. Jun 2024;177:104550.
[FREE Full text] [doi: 10.1016/].brat.2024.104550] [Medline: 38688821]

Brandt MJ, Crawford JT, Van Tongeren DR. Worldview conflict in daily life. Soc Psychol Pers Sci. 2019;10(1):35-43.
[doi: 10.1177/1948550617733517]

Brophy-Herb HE, Brincks A, Cook JL, Stacks A, Vallotton CD, Frosch C, et a. Stressintensity and exhaustion among
infant and toddler teachers: descriptive analysis and associations with sources of stress and coping strategy use. Early Educ
Dev. 2023;34(7):1545-1564. [FREE Full text] [doi: 10.1080/10409289.2022.2151399] [Medline: 37849911]
Brophy-Herb HE, Stacks AM, Frosch C, Brincks AM, Cook JL, Vallotton CD, et al. The effects of arelationship-focused
professional development intervention on infant and toddler teachers' mindfulness-based strategies for coping. Early Child
Educ J. Feb 2024;52(2):243-257. [doi: 10.1007/s10643-022-01416-0] [Medline: 39092205]

Burg MM, Schwartz JE, Kronish IM, Diaz KM, AlcantaraC, Duer-Hefele J, et al. Does stress result in you exercising less?
Or does exercising result in you being less stressed? Or isit both? Testing the bi-directional stress-exercise association at
the group and person (N of 1) level. Ann Behav Med. Dec 2017;51(6):799-809. [FREE Full text] [doi:
10.1007/s12160-017-9902-4] [Medline: 28290065]

Vidal Bustamante CM, Coombs G, Rahimi-Eichi H, Mair P, Onnela JP, Baker JT, et al. Fluctuationsin behavior and affect
in college students measured using deep phenotyping. Sci Rep. Feb 04, 2022;12(1):1932. [EREE Full text] [doi:
10.1038/s41598-022-05331-7] [Medline: 35121741]

Chen-Sankey JC, Choi K, Kirchner TR, Feldman RH, Butler J, Mead EL . Flavored cigar smoking among African American
young adult dual users: an ecological momentary assessment. Drug Alcohol Depend. Mar 01, 2019;196:79-85. [FREE Full
text] [doi: 10.1016/j.drugal cdep.2018.12.020] [Medline: 30754022]

Chin B, Slutsky J, Raye J, Creswell JD. Mindfulness training reduces stress at work: a randomized controlled trial.
Mindfulness (N Y). Apr 2019;10(4):627-638. [FREE Full text] [doi: 10.1007/s12671-018-1022-0] [Medline: 30923585]
Courtney JB, Lipsey T, Braun B, Henry K, Nelson TL, Li K. Using ecol ogical momentary assessment to examine the effects
of duty status on acute stress and tiredness in firefighters: a pilot study. J Occup Environ Med. Oct 2020;62(10):859-870.
[doi: 10.1097/JOM.0000000000001988] [Medline: 32769799]

Dancik D, Kasanova Z, Hajdik M, Heretik A. Attachment, stress and emotionsin daily life: an experience sampling study.
Stud Psychol. 2021;63(4):323-336. [doi: 10.31577/5p.2021.04.830]

DaSilva AW, Huckins JF, Wang R, Wang W, Wagner DD, Campbell AT. Correlates of stressin the college environment
uncovered by the application of penalized generalized estimating equations to mobile sensing data. IMIR Mhealth Uhealth.
Mar 19, 2019;7(3):€12084. [FREE Full text] [doi: 10.2196/12084] [Medline: 30888327]

deVriesH, KamphuisW, OldenhuisH, van der Schans C, Sanderman R. Moderation of the stressor-strain processininterns
by heart rate variability measured with awearable and smartphone app: within-subject design using continuous monitoring.
JMIR Cardio. Oct 04, 2021;5(2):€28731. [FREE Full text] [doi: 10.2196/28731] [Medline: 34319877]

Dekker CA, Baumgartner SE. Islife brighter when your phoneis not? The efficacy of agrayscale smartphone intervention
addressing digital well-being. Mob Media Commun. Nov 09, 2023;12(3):688-708. [doi: 10.1177/20501579231212062]
Duong JB, Carta KE, Walters SN, Simo Fiallo N, Benamu DI, Jumorville G, et al. Relationship closeness as a protective
factor against the sensitizing effect of adversity history. J Soc Pers Relatsh. Jul 06, 2023;40(11):3752-3780. [doi:
10.1177/02654075231185043]

Ellison WD, Trahan AC, Pinzon JC, Gillespie ME, Simmons LM, King K. For whom, and for what, is experience sampling
more accurate than retrospective report? Pers Individ Differ. 2020;163:110071. [doi: 10.1016/j.paid.2020.110071]
Engelen L, Chau JY, Burks-Young S, Bauman A. Application of ecological momentary assessment in workplace health
evaluation. Health Promot J Austr. Feb 2016;27(3):259-263. [doi: 10.1071/HE16043] [Medline: 27596817]

https://mhealth.jmir.org/2026/1/€94204 JMIR Mhealth Uhealth 2026 | vol. 14 | €94204 | p. 13

(page number not for citation purposes)


https://europepmc.org/abstract/MED/32670116
http://dx.doi.org/10.3389/fpsyt.2020.00594
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32670116&dopt=Abstract
http://dx.doi.org/10.2196/37469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36951924&dopt=Abstract
http://dx.doi.org/10.1111/psyp.13937
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34525214&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0169-2607(19)31712-2
http://dx.doi.org/10.1016/j.cmpb.2019.105299
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31935581&dopt=Abstract
http://dx.doi.org/10.2196/15947
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32763876&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0005-7967(24)00077-9
http://dx.doi.org/10.1016/j.brat.2024.104550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38688821&dopt=Abstract
http://dx.doi.org/10.1177/1948550617733517
https://europepmc.org/abstract/MED/37849911
http://dx.doi.org/10.1080/10409289.2022.2151399
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37849911&dopt=Abstract
http://dx.doi.org/10.1007/s10643-022-01416-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39092205&dopt=Abstract
https://europepmc.org/abstract/MED/28290065
http://dx.doi.org/10.1007/s12160-017-9902-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28290065&dopt=Abstract
https://doi.org/10.1038/s41598-022-05331-7
http://dx.doi.org/10.1038/s41598-022-05331-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35121741&dopt=Abstract
https://europepmc.org/abstract/MED/30754022
https://europepmc.org/abstract/MED/30754022
http://dx.doi.org/10.1016/j.drugalcdep.2018.12.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30754022&dopt=Abstract
https://europepmc.org/abstract/MED/30923585
http://dx.doi.org/10.1007/s12671-018-1022-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30923585&dopt=Abstract
http://dx.doi.org/10.1097/JOM.0000000000001988
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32769799&dopt=Abstract
http://dx.doi.org/10.31577/sp.2021.04.830
https://mhealth.jmir.org/2019/3/e12084/
http://dx.doi.org/10.2196/12084
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30888327&dopt=Abstract
https://cardio.jmir.org/2021/2/e28731/
http://dx.doi.org/10.2196/28731
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34319877&dopt=Abstract
http://dx.doi.org/10.1177/20501579231212062
http://dx.doi.org/10.1177/02654075231185043
http://dx.doi.org/10.1016/j.paid.2020.110071
http://dx.doi.org/10.1071/HE16043
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27596817&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Colman et d

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

Faulkner G, Weatherson KA, Duncan MJ, Wunderlich KB, Puterman E. Exploring work-time affective states through
ecological momentary assessment in an office-based intervention to reduce occupational sitting. JPhys Act Health. Jun 01,
2023;20(6):566-570. [doi: 10.1123/jpah.2022-0495] [Medline: 37037458]

Felt IM, Russell MA, Johnson JA, Ruiz JM, Uchino BN, Allison M, et al. Within-person associations of optimistic and
pessimistic expectations with momentary stress, affect, and ambulatory blood pressure. Anxiety Stress Coping. Sep
2023;36(5):636-648. [FREE Full text] [doi: 10.1080/10615806.2022.2142574] [Medline: 36371799]

Fritz H, Tarraf W, Saleh DJ, Cutchin MP. Using a smartphone-based ecological momentary assessment protocol with
community dwelling older African Americans. J Gerontol B Psychol Sci Soc Sci. Sep 01, 2017;72(5):876-887. [FREE Full
text] [doi: 10.1093/geronb/gbw166] [Medline: 28057696]

Gerstberger L, Blanke ES, Keller J, Brose A. Stress buffering after physical activity engagement: an experience sampling
study. Br J Health Psychol. Sep 2023;28(3):876-892. [doi: 10.1111/bjhp.12659] [Medline: 37037566]

Gignac F, Righi V, Toran R, Paz Errandonea L, Ortiz R, Mijling B, et al. Short-term NO2 exposure and cognitive and
mental health: a panel study based on a citizen science project in Barcelona, Spain. Environ Int. Jun 2022;164:107284.
[FREE Full text] [doi: 10.1016/j.envint.2022.107284] [Medline: 35576732]

Goldman A, York Cornwell E. Stand by me: social ties and health in real-time. Socius. 2023;9. [FREE Full text] [doi:
10.1177/23780231231171112] [Medline: 37822581]

Goodday SM, KarlinE, Alfarano A, Brooks A, Chapman C, Desille R, Stress And Recovery Participants, et a. An aternative
to the light touch digital health remote study: the stress and recovery in frontline COVID-19 health care workers study.
JMIR Form Res. Dec 10, 2021;5(12):e32165. [FREE Full text] [doi: 10.2196/32165] [Medline: 34726607]

Goodson PN, Lopez RB, Denny BT. Perceived stress moderates emotion regulation success in real-world contexts: an
ecologically-valid multilevel investigation. Anxiety Stress Coping. Jul 2024;37(4):501-514. [doi:
10.1080/10615806.2023.2278057] [Medline: 37929316]

Gregersen T, Mercer S, Maclntyre P, Talbot K, Banga C. Understanding language teacher wellbeing: an ESM study of
daily stressors and uplifts. Lang Teach Res. 2023;27(4):862-883. [FREE Full text] [doi: 10.1177/1362168820965897]
Hernandez J, McDuff D, Infante C, Maes P, Quigley K, Picard R. Wearable ESM: differences in the experience sampling
method across wearable devices. In: MobileHCI '16: Proceedings of the 18th International Conference on Human-Computer
Interaction with Mobile Devices and Services. New York, NY. Association for Computing Machinery; 2016:195-205.
Hojjaty A, Zawadzki MJ. Examining how morning stress forecasts relate to subsequent ecol ogical momentary assessments
of stress and coping. Stress Health. Jun 2024;40(3):€3344. [doi: 10.1002/smi.3344] [Medline: 37924512]

Huckins JF, DaSilva AW, Hedlund EL, Murphy EI, Rogers C, Wang W, et al. Causal factors of anxiety and depression in
college students: longitudinal ecological momentary assessment and causal analysis using Peter and Clark Momentary
Conditional Independence. IMIR Ment Health. Jun 10, 2020;7(6):€16684. [FREE Full text] [doi: 10.2196/16684] [Medline:
32519971]

Jakobsson P, Fagerlund A, Laakso M, Londen M. The emotional well-being of teachersand school personnel: an experience
sampling study. Int J Emot Educ. 2023;15(2):54-70. [doi: 10.56300/SEDD8938]

Kollarik M, Heinzel CV, Miché M, Lieb R, Wahl K. Exam-related unwanted intrusive thoughts and related neutralizing
behaviors: analogues to obsessions and compulsions. PLoS One. 2022;17(7):e0270692. [EREE Full text] [doi:
10.1371/journal .pone.0270692] [Medline: 35789213]

KoulL, Tao Y, Kwan MP, Chal Y. Understanding the rel ationships among individual -based momentary measured noise,
perceived noise, and psychological stress: ageographic ecological momentary assessment (GEMA) approach. Health Place.
Jul 2020;64:102285. [doi: 10.1016/j.healthplace.2020.102285] [Medline: 32819555]

Lawrence K, Bucci S, Berry K, Carter LA, Taylor P. Fluctuations in proximity seeking and paranoia. Br J Clin Psychol.
Nov 2022;61(4):1019-1037. [FREE Full text] [doi: 10.1111/bjc.12372] [Medline: 35570710]

Li CT, Cao J, Li TM. Eustress or distress: an empirical study of perceived stressin everyday collegelife. In: UbiComp '16:
Proceedings of the 2016 ACM International Joint Conference on Pervasive and Ubiquitous Computing: Adjunct. New
York, NY. Association for Computing Machinery; 2016:1209-1217.

Loth KA, Ji Z, Wolfson J, Fisher J, Berge J, Neumark-Sztainer D. Momentary predictors of abroad range of food parenting
practices within a population-based sample of parents of preschool-aged children. Front Public Health. 2022;10:944734.
[FREE Full text] [doi: 10.3389/fpubh.2022.944734] [Medline: 36726615]

Maher JP, Batts M, Rebar AL, Mead MP, Zaplatosch ME, Hevel DJ, et a. Bidirectiona relations between daily stress and
sleep among Black emerging adults. Ann Behav Med. Nov 05, 2022;56(11):1089-1100. [doi: 10.1093/abm/kaac015]
[Medline: 35986720]

Massar SA, Ong JL, Lau T, Ng BK, Chan LF, Koek D, et a. Working-from-home persistently influences sleep and physical
activity 2 years after the Covid-19 pandemic onset: alongitudinal sleep tracker and electronic diary-based study. Front
Psychol. 2023;14:1145893. [FREE Full text] [doi: 10.3389/fpsyg.2023.1145893] [Medline: 37213365]

Masucci MD, Martin V, Le TR, Cohen AS. Negative schizotypy attenuates the effect of momentary stress on socia
dysfunction related to COVID-19 socia distancing. Schizophr Res. May 2022;243:24-31. [FREE Full text] [doi:
10.1016/j.schres.2022.02.028] [Medline: 35231831]

https://mhealth.jmir.org/2026/1/€94204 JMIR Mhealth Uhealth 2026 | vol. 14 | €94204 | p. 14

(page number not for citation purposes)


http://dx.doi.org/10.1123/jpah.2022-0495
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37037458&dopt=Abstract
https://escholarship.org/uc/item/qt9v00s6p6
http://dx.doi.org/10.1080/10615806.2022.2142574
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36371799&dopt=Abstract
https://europepmc.org/abstract/MED/28057696
https://europepmc.org/abstract/MED/28057696
http://dx.doi.org/10.1093/geronb/gbw166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28057696&dopt=Abstract
http://dx.doi.org/10.1111/bjhp.12659
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37037566&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0160-4120(22)00211-2
http://dx.doi.org/10.1016/j.envint.2022.107284
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35576732&dopt=Abstract
https://europepmc.org/abstract/MED/37822581
http://dx.doi.org/10.1177/23780231231171112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37822581&dopt=Abstract
https://formative.jmir.org/2021/12/e32165/
http://dx.doi.org/10.2196/32165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34726607&dopt=Abstract
http://dx.doi.org/10.1080/10615806.2023.2278057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37929316&dopt=Abstract
https://www.researchgate.net/publication/355981965_Understanding_language_teacher_wellbeing_An_ESM_study_of_daily_stressors_and_uplifts
http://dx.doi.org/10.1177/1362168820965897
http://dx.doi.org/10.1002/smi.3344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37924512&dopt=Abstract
https://mental.jmir.org/2020/6/e16684/
http://dx.doi.org/10.2196/16684
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32519971&dopt=Abstract
http://dx.doi.org/10.56300/SEDD8938
https://dx.plos.org/10.1371/journal.pone.0270692
http://dx.doi.org/10.1371/journal.pone.0270692
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35789213&dopt=Abstract
http://dx.doi.org/10.1016/j.healthplace.2020.102285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32819555&dopt=Abstract
https://europepmc.org/abstract/MED/35570710
http://dx.doi.org/10.1111/bjc.12372
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35570710&dopt=Abstract
https://europepmc.org/abstract/MED/36726615
http://dx.doi.org/10.3389/fpubh.2022.944734
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36726615&dopt=Abstract
http://dx.doi.org/10.1093/abm/kaac015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35986720&dopt=Abstract
https://europepmc.org/abstract/MED/37213365
http://dx.doi.org/10.3389/fpsyg.2023.1145893
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37213365&dopt=Abstract
https://europepmc.org/abstract/MED/35231831
http://dx.doi.org/10.1016/j.schres.2022.02.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35231831&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Colman et d

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

Maxhuni A, Hernandez-L eal P, MoralesE, Sucar L, Osmani V, Mayora O. Unobtrusive stress assessment using smartphones.
|EEE Trans Mobile Comput. Jun 1, 2021;20(6):2313-2325. [doi: 10.1109/TM C.2020.2974834]

McLeod S, Berry K, Taylor P, Wearden A. Romantic attachment and support preferencesin new mothers: the moderating
role of stress. J Soc Pers Relatsh. 2021;38(5):1535-1552. [doi: 10.1177/0265407521990432]

MehrotraA, Tsapeli F, Hendley R, Musolesi M. My Traces: investigating correl ation and causation between users' emotional
states and mobile phone interaction. Proc ACM Interact Mob Wearable Ubiquitous Technol. 2017;1(3). [doi:
10.1145/3130948]

Messner EM, Sariyska R, Mayer B, Montag C, Kannen C, Schwerdtfeger A, et a. Insights—future implications of passive
smartphone sensing in the therapeutic context. Verhaltenstherapie. 2022;32(Suppl 1):86-95. [doi: 10.1159/000501951]
Miiller SR, Peters H, Matz SC, Wang W, Harari GM. Investigating the rel ationships between mobility behaviours and
indicators of subjective well-being using smartphone-based experience sampling and GPS tracking. Eur J Pers. Sep 01,
2020;34(5):714-732. [doi: 10.1002/per.2262]

Oved S, Mofaz M, Lan A, Einat H, Kronfeld-Schor N, Yamin D, et al. Differential effects of COVID-19 lockdowns on
well-being: interaction between age, gender and chronotype. J R Soc Interface. Jun 2021;18(179):20210078. [FREE Full
text] [doi: 10.1098/rsif.2021.0078] [Medline: 34062107]

Pacanowski CR, Dominick G, Crosby RD, Engel SG, CaolL, Linde JA. Daily self-weighing compared with an active control
causes greater negative affective lability in emerging adult women: arandomized trial. Appl Psychol Health Well Being.
Nov 2023;15(4):1695-1713. [doi: 10.1111/aphw.12463] [Medline: 37339756]

Park SH, Petrunoff NA, Wang NX, van Dam RM, SiaA, Tan CS, et al. Daily park use, physical activity, and psychological
stress: astudy using smartphone-based ecol ogical momentary assessment amongst amulti-ethnic Asian cohort. Ment Health
Phys Act. Mar 2022;22:100440. [doi: 10.1016/j.mhpa.2022.100440]

Peterson-Sockwell H, Rejeski WJ, Fanning J, Porges SW, Heilman KJ, Laurienti PJ, et a. Differential momentary reports
of stress and affect associated with alcohol consumption in middlie-aged versus younger adults. Subst Use Misuse.
2023;58(5):666-675. [FREE Full text] [doi: 10.1080/10826084.2023.2177967] [Medline: 36852426]

Righetti F, Gere J, Hofmann W, Visserman ML, Van Lange PA. The burden of empathy: partners responsesto divergence
of interestsin daily life. Emotion. Aug 2016;16(5):684-690. [doi: 10.1037/emo0000163] [Medline: 26950367]

Schneider E, Hopf D, Eckstein M, Scheele D, Aguilar-Raab C, Herpertz SC, et a. Stress during the COV1D-19 pandemic
moderates pain perception and momentary oxytocin levels. J Clin Med. Mar 16, 2023;12(6):2333. [FREE Full text] [doi:
10.3390/jcm12062333] [Medline: 36983333]

Shahane AD, Godfrey DA, Denny BT. Predicting real-world emotion and health from spontaneously assessed linguistic
distancing using novel scalable technology. Emation. Oct 2023;23(7):2002-2012. [doi: 10.1037/emo0001211] [Medline:
36808975]

Sheng R, Yang X, Zhou Y, Liu X, XuW. COVID-19 and eating problemsin daily life: the mediating roles of stress, negative
affect and posttraumatic stress symptoms. Psychol Rep. Feb 2023;126(1):34-51. [FREE Full text] [doi:
10.1177/00332941211045315] [Medline: 34784823]

Shevchenko Y, Huber N, Reips UD. Psychological well-being during the COVID-19 pandemic: combining a web survey
with experience sampling methodology. PL oS One. 2023;18(3):€0282649. [FREE Full text] [doi:

10.1371/journal .pone.0282649] [Medline: 36961837]

Stieger S, Schmid |, Altenburger P, Lewetz D. Short-, medium-, and long-term impact of watching humorous video clips
on stress and well-being: an experience sampling method-based field experiment. Comput Human Behav Rep. May
2023;10:100270. [doi: 10.1016/j.chbr.2023.100270]

Stoffel M, Abbruzzese E, Rahn S, Bossmann U, Moessner M, Ditzen B. Covariation of psychobiological stress regulation
with valence and quantity of social interactionsin everyday life: disentangling intra- and interindividual sources of variation.
JNeural Transm (Vienna). Sep 2021;128(9):1381-1395. [FREE Full text] [doi: 10.1007/s00702-021-02359-3] [Medline:
34181094]

Tate AD, Trofholz A, Youngblood A, Goldschmidt AB, Berge JM. Association between parental resource depletion and
parent use of specific food parenting practices. an ecological momentary assessment study. Appetite. Aug 01,
2024;199:107368. [doi: 10.1016/j.appet.2024.107368] [Medline: 38643902]

Tomko RL, Saladin ME, McClure EA, SquegliaL M, Carpenter MJ, Tiffany ST, et a. Alcohol consumption as a predictor
of reactivity to smoking and stress cues presented in the natural environment of smokers. Psychopharmacology (Berl). Feb
2017;234(3):427-435. [FREE Full text] [doi: 10.1007/s00213-016-4472-x] [Medline: 27838746]

Tschacher W, Lienhard N. Mindfulnessislinked with affectivity in daily life: an experience-sampling study with meditators.
Mindfulness. Apr 01, 2021;12(6):1459-1472. [doi: 10.1007/s12671-021-01615-7]

Tump D, Narayan N, Verbiest V, Hermsen S, Goris A, Chiu CD, et al. Stressors and destressors in working from home
based on context and physiology from self-reports and smartwatch measurements: international observational study trial.
JMIR Form Res. Nov 10, 2022;6(11):e38562. [FREE Full text] [doi: 10.2196/38562] [Medline: 36265030]

Wen H, Sobolev M, Vitale R, Kizer J, Pollak JP, Muench F, et al. mPulse mobile sensing model for passive detection of
impulsive behavior: exploratory prediction study. IMIR Ment Health. Jan 27, 2021;8(1):e25019. [FREE Full text] [doi:
10.2196/25019] [Medline: 33502330]

https://mhealth.jmir.org/2026/1/€94204 JMIR Mhealth Uhealth 2026 | vol. 14 | €94204 | p. 15

(page number not for citation purposes)


http://dx.doi.org/10.1109/TMC.2020.2974834
http://dx.doi.org/10.1177/0265407521990432
http://dx.doi.org/10.1145/3130948
http://dx.doi.org/10.1159/000501951
http://dx.doi.org/10.1002/per.2262
https://europepmc.org/abstract/MED/34062107
https://europepmc.org/abstract/MED/34062107
http://dx.doi.org/10.1098/rsif.2021.0078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34062107&dopt=Abstract
http://dx.doi.org/10.1111/aphw.12463
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37339756&dopt=Abstract
http://dx.doi.org/10.1016/j.mhpa.2022.100440
https://europepmc.org/abstract/MED/36852426
http://dx.doi.org/10.1080/10826084.2023.2177967
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36852426&dopt=Abstract
http://dx.doi.org/10.1037/emo0000163
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26950367&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm12062333
http://dx.doi.org/10.3390/jcm12062333
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36983333&dopt=Abstract
http://dx.doi.org/10.1037/emo0001211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36808975&dopt=Abstract
https://europepmc.org/abstract/MED/34784823
http://dx.doi.org/10.1177/00332941211045315
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34784823&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0282649
http://dx.doi.org/10.1371/journal.pone.0282649
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36961837&dopt=Abstract
http://dx.doi.org/10.1016/j.chbr.2023.100270
https://europepmc.org/abstract/MED/34181094
http://dx.doi.org/10.1007/s00702-021-02359-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34181094&dopt=Abstract
http://dx.doi.org/10.1016/j.appet.2024.107368
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38643902&dopt=Abstract
https://europepmc.org/abstract/MED/27838746
http://dx.doi.org/10.1007/s00213-016-4472-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27838746&dopt=Abstract
http://dx.doi.org/10.1007/s12671-021-01615-7
https://formative.jmir.org/2022/11/e38562/
http://dx.doi.org/10.2196/38562
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36265030&dopt=Abstract
https://mental.jmir.org/2021/1/e25019/
http://dx.doi.org/10.2196/25019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33502330&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Colman et d

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

Wenze SJ, Battle CL, Huntley ED, Gaugler TL, Kats D. Ecological momentary assessment of postpartum outcomesin
mothers of multiples: lower maternal-infant bonding, higher stress, and more disrupted sleep. Arch Womens Ment Health.
Jun 2023;26(3):361-378. [FREE Full text] [doi: 10.1007/s00737-023-01317-0] [Medline: 37118548]

Wilson-Mendenhall CD, Condon P, Hasenkamp W, MacKerron G, Quigley KS, Barrett LF. The Qwantify app dataset: a
remote experience sampling study of desire, emotion, and well-being. Front Psychol. 2022;13:1054292. [FREE Full text]
[doi: 10.3389/fpsyq.2022.1054292] [Medline: 36524170]

Wooldridge JS, Soriano E, Filip TF, Moore RC, Eyler LT, Herbert MS. Compassion dynamicsin medical students: an
ecological momentary assessment study. J Clin Psychol Med Settings. Mar 2025;32(1):51-59. [doi:
10.1007/s10880-024-10003-x] [Medline: 38402300]

XuW, Ding X, Zhuang Y, Yuan G, An'Y, Shi Z, et al. Perceived haze, stress, and negative emotions. an ecological
momentary assessment study of the affective responses to haze. J Health Psychol. Mar 2020;25(4):450-458. [doi:
10.1177/1359105317717600] [Medline: 28810492]

Yap Y, Bei B, Wiley JF. Daily coping moderates the relations between stress and actigraphic sleep: adaily intensive
longitudinal study with ecological momentary assessments. Sleep Med. Dec 2021;88:231-240. [doi:
10.1016/j.9leep.2021.10.012] [Medline: 34798439]

Yung ST, Chen Y, Zawadzki MJ. Loneliness and psychological distressin everyday life among Latinx college students. J
Am Coll Hedlth. Jul 2023;71(5):1407-1416. [doi: 10.1080/07448481.2021.1927051] [Medline: 34242538]

Zawadzki MJ, Hussain M, Kho C. Comparing multidimensional facets of stress with social, emotional, and physical
well-being using ecological momentary assessment among a Hispanic sample. Stress Health. Apr 2022;38(2):375-387.
[doi: 10.1002/smi.3098] [Medline: 34494721]

Watson D, Clark LA, Tellegen A. Devel opment and validation of brief measures of positive and negative affect: the PANAS
scales. J Pers Soc Psychol. 1988;54(6):1063-1070. [doi: 10.1037/0022-3514.54.6.1063]

LemyrelL, Lalande-Markon MP. Psychologica Stress Measure (PSM-9): integration of an evidence-based approach to
assessment, monitoring, and evaluation of stressin physical therapy practice. Physiother Theory Pract. Jul
2009;25(5-6):453-462. [doi: 10.1080/09593980902886321] [Medline: 19842868]

Satow L. SCI - stress- und coping-inventar. Leibniz-Zentrum fur Psychologische Information und Dokumentation (ZPID).
2012. URL: https://www.psycharchives.org/en/item/8478339e-2308-476e-86d8-3cad383baec8 [accessed 2026-02-25]
Areteensadopting adults’ stress habits? American Psychological Association. 2014. URL : https.//www.apa.org/news/press/
rel eases/stress/2013/teen-stress [accessed 2026-02-25]

RescorlaL A, Achenbach TM. The Achenbach System of Empirically Based Assessment (ASEBA) for ages 18 to 90 years.
In: Maruish ME, editor. The Use of Psychological Testing for Treatment Planning and Outcomes Assessment: I nstruments
for Adults. Mahwah, NJ. Lawrence Erlbaum Associates Publishers, 2004:115-152.

Jenkins BN, Cross MP, Donaldson CD, Pressman SD, Fortier MA, Kain ZN, et a. The Subcomponents of Affect Scale
(SAS): validating awidely used affect scale. Psychol Health. 2023;38(8):1032-1055. [FREE Full text] [doi:
10.1080/08870446.2021.2000612] [Medline: 34846253]

Eysenck HJ, Eysenck SBG. Eysenck Personality Questionnaire-Revised (EPQ-R). APA PsycTests. 1993. URL: https:/
[psycnet.apa.org/doi/10.1037/t05461-000 [accessed 2026-02-25]

Rosa AR, Sanchez-Moreno J, Martinez-Aran A, Salamero M, Torrent C, Reinares M, et a. Validity and reliability of the
Functioning Assessment Short Test (FAST) in bipolar disorder. Clin Pract Epidemiol Ment Health. Jun 07, 2007;3:5. [FREE
Full text] [doi: 10.1186/1745-0179-3-5] [Medline: 17555558]

Kim H, Kim S, Kong SS, Jeong YR, Kim H, Kim N. Possible application of ecological momentary assessment to older
adults daily depressive mood: integrative literature review. IMIR Ment Health. Jun 02, 2020;7(6):€13247. [EREE Full text]
[doi: 10.2196/13247] [Medline: 32484442]

May M, Junghaenel DU, Ono M, Stone AA, Schneider S. Ecological momentary assessment methodology in chronic pain
research: asystematic review. JPain. Jul 2018;19(7):699-716. [FREE Full text] [doi: 10.1016/j.jpain.2018.01.006] [Medline:
29371113]

Tynan M, Virzi N, Wooldridge JS, Morse JL, Herbert MS. Examining the association between objective physical activity
and momentary pain: asystematic review of studies using ambulatory assessment. J Pain. Apr 2024;25(4):862-874. [FREE
Full text] [doi: 10.1016/].jpain.2023.10.021] [Medline: 37914094]

Myin-Germeys |, Kasanova Z, Vaessen T, Vachon H, Kirtley O, Viechtbauer W, et a. Experience sampling methodology
in mental health research: new insights and technical developments. World Psychiatry. Jun 2018;17(2):123-132. [FREE
Full text] [doi: 10.1002/wps.20513] [Medline: 29856567]

Stone AA, Schneider S, Smyth JM. Evaluation of pressing issuesin ecological momentary assessment. Annu Rev Clin
Psychol. May 09, 2023;19:107-131. [FREE Full text] [doi: 10.1146/annurev-clinpsy-080921-083128] [Medline: 36475718]
Dao KP, De Cacker K, Tong HL, Kocaballi AB, Chow C, Laranjo L. Smartphone-delivered ecological momentary
interventions based on ecological momentary assessments to promote health behaviors: systematic review and adapted
checklist for reporting ecological momentary assessment and intervention studies. IMIR Mhealth Uhealth. Nov 19,
2021;9(11):e22890. [FREE Full text] [doi: 10.2196/22890] [Medline: 34806995]

https://mhealth.jmir.org/2026/1/€94204 JMIR Mhealth Uhealth 2026 | vol. 14 | €94204 | p. 16

(page number not for citation purposes)


https://europepmc.org/abstract/MED/37118548
http://dx.doi.org/10.1007/s00737-023-01317-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37118548&dopt=Abstract
https://europepmc.org/abstract/MED/36524170
http://dx.doi.org/10.3389/fpsyg.2022.1054292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36524170&dopt=Abstract
http://dx.doi.org/10.1007/s10880-024-10003-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38402300&dopt=Abstract
http://dx.doi.org/10.1177/1359105317717600
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28810492&dopt=Abstract
http://dx.doi.org/10.1016/j.sleep.2021.10.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34798439&dopt=Abstract
http://dx.doi.org/10.1080/07448481.2021.1927051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34242538&dopt=Abstract
http://dx.doi.org/10.1002/smi.3098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34494721&dopt=Abstract
http://dx.doi.org/10.1037/0022-3514.54.6.1063
http://dx.doi.org/10.1080/09593980902886321
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19842868&dopt=Abstract
https://www.psycharchives.org/en/item/8478339e-2308-476e-86d8-3ca4383baec8
https://www.apa.org/news/press/releases/stress/2013/teen-stress
https://www.apa.org/news/press/releases/stress/2013/teen-stress
https://digitalcommons.chapman.edu/psychology_articles/295/
http://dx.doi.org/10.1080/08870446.2021.2000612
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34846253&dopt=Abstract
https://psycnet.apa.org/doi/10.1037/t05461-000
https://psycnet.apa.org/doi/10.1037/t05461-000
https://cpementalhealth.biomedcentral.com/articles/10.1186/1745-0179-3-5
https://cpementalhealth.biomedcentral.com/articles/10.1186/1745-0179-3-5
http://dx.doi.org/10.1186/1745-0179-3-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17555558&dopt=Abstract
https://mental.jmir.org/2020/6/e13247/
http://dx.doi.org/10.2196/13247
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32484442&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1526-5900(18)30030-0
http://dx.doi.org/10.1016/j.jpain.2018.01.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29371113&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1526-5900(23)00593-X
https://linkinghub.elsevier.com/retrieve/pii/S1526-5900(23)00593-X
http://dx.doi.org/10.1016/j.jpain.2023.10.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37914094&dopt=Abstract
https://europepmc.org/abstract/MED/29856567
https://europepmc.org/abstract/MED/29856567
http://dx.doi.org/10.1002/wps.20513
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29856567&dopt=Abstract
https://www.annualreviews.org/content/journals/10.1146/annurev-clinpsy-080921-083128?crawler=true&mimetype=application/pdf
http://dx.doi.org/10.1146/annurev-clinpsy-080921-083128
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36475718&dopt=Abstract
https://mhealth.jmir.org/2021/11/e22890/
http://dx.doi.org/10.2196/22890
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34806995&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Colman et d

162. LiaoY, Skelton K, Dunton G, Bruening M. A systematic review of methods and procedures used in ecological momentary
assessments of diet and physical activity research in youth: an adapted STROBE Checklist for Reporting EMA Studies
(CREMAYS). IMed Internet Res. Jun 21, 2016;18(6):e€151. [FREE Full text] [doi: 10.2196/jmir.4954] [Medline: 27328833]

163. vanRoeke E, KeijsersL, Chung JM. A review of current ambul atory assessment studiesin adolescent samplesand practical
recommendations. JRes Adolesc. Sep 2019;29(3):560-577. [FREE Full text] [doi: 10.1111/jora.12471] [Medline: 31573762]

164. SmetsE, Rios Velazquez E, Schiavone G, Chakroun |, D'Hondt E, De Raedt W, et a. Large-scale wearable data revea
digital phenotypesfor daily-life stress detection. NPJ Digit Med. Dec 12, 2018;1:67. [FREE Full text] [doi:
10.1038/s41746-018-0074-9] [Medline: 31304344]

165. WeissDS. Theimpact of event scale: revised. In: Wilson JP, Tang CK, editors. Cross-Cultural Assessment of Psychological
Traumaand PTSD. Boston, MA. Springer; 2007.

166. Robinson BC. Validation of a Caregiver Strain Index. J Gerontol. May 1983;38(3):344-348. [doi: 10.1093/geron;j/38.3.344]
[Medline: 6841931]

167. CellaD, Yount S, Rothrock N, Gershon R, Cook K, Reeve B, et a. The Patient-Reported Outcomes M easurement Information
System (PROMIS): progress of an NIH Roadmap cooperative group during its first two years. Med Care. May 2007;45(5
Suppl 1):S3-11. [FREE Full text] [doi: 10.1097/01.mIr.0000258615.42478.55] [Medline: 17443116]

168. Suchikovay, Tsybuliak N, TeixeiradaSilvaJA, Nazarovets S. GAIDeT (Generative Al Delegation Taxonomy): A taxonomy
for humans to delegate tasks to generative artificial intelligence in scientific research and publishing. Account Res. Apr
2026;33(3):2544331. [doi: 10.1080/08989621.2025.2544331] [Medline: 40781729]

Abbreviations

DASS: Depression Anxiety Stress Scales

DESS: Di-Eu-Stress State

EMA: ecological momentary assessment

EPQ-N: Eysenck Personality Questionnaire Neuroticism

ESM: experience sampling method

HRV: heart rate variability

ICC: intraclass correlation coefficient

K10: Kessler Psychological Distress Scale

PANAS: Positive and Negative Affect Schedule

PRISMA-ScR: Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Reviews

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
PSM-9: Psychological Stress Measure-9

PSS: Perceived Stress Scale

VAS: visual analog scale

Edited by L Buis; submitted 26.Feb.2026; peer-reviewed by M Val, D Zavala; comments to author 16.Jun.2026; revised version
received 05.0ct.2026; accepted 07.0ct.2026; published 05.Nov.2026

Please cite as:

Colman T, Van Daele T, Bonroy B, Aerts J-M, Debard G, Gielen J, Sels R, Van Oost CN, Faurholt-Jepsen M, De Witte NAJ
Measuring Perceived Sress in Healthy Adultsin Daily Life: Scoping Review of Smartphone-Based Self-Assessment

JMIR Mhealth Uhealth 2026; 14:€94204

URL: https://mhealth.jmir.org/2026/1/e94204

doi: 10.2196/94204

PMID:

©Toon Colman, Tom Van Daele, Bert Bonroy, Jean-Marie Aerts, Glen Debard, Jasper Gielen, Romy Sels, Catharina Nina Van
Oost, Maria Faurholt-Jepsen, Nele A J De Witte. Originally published in IMIR mHealth and uHealth (https://mhealth.jmir.org),
05.Nov.2026. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR mHealth and uHealth, is properly cited. The complete bibliographic information,
alink to the original publication on https:.//mhealth.jmir.org/, aswell as this copyright and license information must be included.

https://mhealth.jmir.org/2026/1/€94204 JMIR Mhealth Uhealth 2026 | vol. 14 | €94204 | p. 17
(page number not for citation purposes)


https://www.jmir.org/2016/6/e151/
http://dx.doi.org/10.2196/jmir.4954
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27328833&dopt=Abstract
https://europepmc.org/abstract/MED/31573762
http://dx.doi.org/10.1111/jora.12471
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31573762&dopt=Abstract
https://doi.org/10.1038/s41746-018-0074-9
http://dx.doi.org/10.1038/s41746-018-0074-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31304344&dopt=Abstract
http://dx.doi.org/10.1093/geronj/38.3.344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6841931&dopt=Abstract
https://europepmc.org/abstract/MED/17443116
http://dx.doi.org/10.1097/01.mlr.0000258615.42478.55
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17443116&dopt=Abstract
http://dx.doi.org/10.1080/08989621.2025.2544331
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40781729&dopt=Abstract
https://mhealth.jmir.org/2026/1/e94204
http://dx.doi.org/10.2196/94204
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

