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Abstract
Background  Cutting-edge dual process health behavior theories propose micro-temporal within-person 
processes to be critical drivers of physical activity participation. Self-efficacy is the pivotal motivation-oriented 
correlate of physical activity, a key component across the most prominent health behavior change theories, and has 
predominantly been researched as stable interpersonal ‘trait’ factor. However, the micro-temporal within-person ‘state’ 
perspective on self-efficacy remains uncharted.

Objectives  To tackle this research gap, we conducted a scoping review and examined (1) time-sensitive (i.e., 
assessment time span) and (2) theory-conform operationalization of self-efficacy measures as well as (3) within-
person variance reports from ecological momentary assessment studies in the physical activity context among 
healthy adults.

Methods  A scoping review of English articles using PsycINFO, PsycArticles, PSYNDEX, SPORTDiscus and PubMed was 
conducted up to September 2025. Eligible studies focused on (1) physical activity in (2) healthy adults aged + 18 years 
and (3) applied multiple within-day, daily or weekly assessments of self-efficacy. Findings were summarized through 
quantitative analysis of the evidence.

Results  A total of 13 studies was included. Most studies assessed self-efficacy through multiple assessments per day 
and with a focus on the near future (i.e., next few hours post ecological momentary assessment). The 13 identified 
self-efficacy items were operationalized according to self-efficacy theory, but varied in semantics, psychometrics, and 
source. Five studies reported intraclass correlation coefficients that revealed self-efficacy within-person variance to 
range between 51% and 89%.

Conclusions  Given the pivotal role of self-efficacy across various health-behavior theories and the recent relevance 
attributed to micro-temporal within-subject processes, thus far surprisingly few studies researched how self-efficacy 
unfolds within-persons across time. However, the few studies identified provide initial evidence that self-efficacy 
varies within individuals across time in everyday life, including a tendency towards higher within-person variance 
for momentary versus day level assessments, and thereby empirically supporting dual process models. Items were 
assessed dynamically using repeated measures per day and according to theory but differed in conceptual and 
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Introduction
Globally approximately one in three adults suffers from 
multiple health conditions such as coronary heart dis-
ease, cancer, and major depressive disorder [1, 2]. The 
risk of developing such a condition can be substantially 
minimized by health-protective behaviors, especially by 
physical activity [3]. Although recommended levels of 
physical activity can be attained through both structured 
exercise and accumulated via relatively brief physical 
activity bouts across the day, the worldwide activity par-
ticipation level is critically insufficient [4]. To counteract 
this inactivity pandemic, motivation-oriented constructs 
are awarded a particularly important role as driver of 
increased physical activity levels [5].

Self-efficacy, an individual’s belief in their ability to 
engage in and arrange the required actions to attain 
desired outcomes [6], presents itself as a key motivation-
oriented construct, repeatedly being evidenced to pre-
dict physical activity [7]. Furthermore, recent research 
highlights the role of self-efficacy as a mediator through 
which physical activity minimizes psychological disor-
ders [8]. Self-efficacy is embedded in most of the existing 
health behavior theories and is particularly prominent 
within the well-recognized social-cognitive theory (SCT 
[9]). SCT builds upon the concept of reciprocal deter-
minism (also called triadic reciprocity) in which behavior, 
environment, and personal factors interact and dynami-
cally shape one another [6].

Traditional models of health behavior change, includ-
ing SCT, and the theory of planned behavior [10] pre-
dominantly concentrate on static individual-level 
constructs seeking to comprehend how interindividual 

(i.e., between-person) differences in psycho-social fac-
tors account for between-person differences in overall 
physical activity levels [11, 12]. For example, reviews and 
meta-analyses show that participants reporting higher 
self-efficacy scores engage in more physical activity com-
pared to those with lower self-efficacy scores [13–15]. 
While such between-person approaches have dominated 
behavioral research for years, they are now regarded to 
as being flawed in part and conceptually problematic 
[16]. Moreover, cutting-edge dual process health behav-
ior theories (e.g. the WANT model -Wants and Aversions 
for Neuromuscular Tasks [17], the dual-mode theory 
[18] or the affective-reflective theory [19]), propose that 
behavior is steered by reflective, conscious decision mak-
ing processes and automatic, unconscious influences on 
action [20–22], and increasingly emphasize micro-tem-
poral within-person processes to be critical drivers of 
physical activity participation [19].

In practice, the associations between a person’s aver-
age self-efficacy and his/her average physical activity level 
across time may indeed not reflect that person’s momen-
tary levels of self-efficacy and physical activity. Put sim-
ply, higher self-efficacy scores on Monday at 7 pm may 
encourage a person to exercise, compared to lower self-
efficacy scores on Monday 1 pm making him/her skip the 
exercise class [5]. As such, between-person data may be 
limited in covering self-efficacy fluctuations throughout 
the day (i.e., across minutes, hours) that collectively con-
tribute to accumulating physical activity levels [23, 24].

While SCT is classified as a conceptual model that pro-
poses several dynamic feedback loops between a person’s 
reflections, environment, and behavior, it qualifies well 

semantic features. Future research is encouraged to further investigate how self-efficacy unfolds across time, by 
testing various sampling strategies and applying advanced designs to shed light on the precise timing of effects and 
to inform adaptive and expedient intervention development.

Key Points
	• We reviewed the latest ecological momentary assessment (EMA) studies examining self-efficacy fluctuations 

for physical activity, and we provide in-depth insights towards time-dynamical research in the health behavior 
field.

	• EMA items reviewed were operationalized according to self-efficacy theory, but they differed in semantic and 
conceptual characteristics due to necessary adaptations for capturing context specific self-efficacy (i.e., related 
to assessment time span and self-efficacy type) rather than reflecting measurement inconsistencies.

	• Most EMA studies employed multiple electronic diary assessments per day aiming to capture self-efficacy 
across a few hours post assessment. Future research should combine various sampling strategies to obtain 
a more comprehensive, dynamic picture of how self-efficacy unfolds in daily life to shed light on the precise 
timing of effects.

	• Overall, self-efficacy appears to fluctuate within rather than across days. These finding call for future studies to 
rationalize sampling scheme decisions, in order to optimally capture fluctuations in self-efficacy within a day 
for expedient and individualized health behavior change.

Keywords  Health behavior theory, Dual process models, Intraclass-correlation coefficient, Intensive longitudinal 
studies, Social cognitive theory, Ecological momentary assessment, Ambulatory assessment
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for a dynamical model, a potential that has often not yet 
fully been utilized [12]. Therefore, research on time-vary-
ing circumstantial determinants, and on how individu-
als’ reactions to them are connected to physical activity 
engagement presents an essential next step to arrive at 
expedient and adaptive lifestyle physical activity pro-
grams [25].

To shed light on these dynamic processes, inten-
sive longitudinal data present a promising approach. 
Secondary to rapid technological advances, mobile or 
social sensing as well as ecological momentary assess-
ment (EMA [26]), thanks allow for collecting frequently 
repeated within-person assessments with a high timely 
density (hourly or daily) in real-life settings [27]. Exam-
ining the resulting fluctuations of social-cognitive pre-
dictors within-person will allow us to find answers to 
questions of when associations occur, how long they stay 
and when they subside [28, 29]. Empirical evidence on 
the momentary within-person fluctuations of variables 
and their influence on physical activity derived from 
intensive longitudinal data exists mostly for momentary 
affective states that are related to physical activity [30]. 
Interestingly, previous research already manifested that 
social-cognitive determinants fluctuate within individu-
als [31, 32], and a recently emerging systematic review, 
investigating day-level and within-day associations 
between physical activity and sedentary behavior, docu-
mented that daily self-efficacy and intentions are crucial 
factors steering physical activity and sedentary behavior 
in everyday life [33].

However, there is no in-depth review focusing on self-
efficacy as a putative micro-temporal driver of physical 
behavior, e.g., investigating assessment-related aspects 
of self-efficacy as a within-person predictor, such as the 
items’ time scales (e.g., day vs. within-day level), the sam-
pling scheme and whether more assessments per day 
reveal more within-person fluctuations as opposed to 
just one assessment. These insights are crucial to deter-
mine whether day-level associations for self-efficacy (and 
intention as found in [33]) and physical activity also hold 
true at the micro-temporal level. Furthermore, they are 
needed to develop validated EMA assessment tools for 
self-efficacy and other social-cognitive determinants of 
physical activity behavior. To this end, this scoping review 
intends to examine (1) time-sensitive (i.e., assessment 
time span) and (2) theory-conform operationalizations of 
self-efficacy measures as well as (3) within-person vari-
ance reports from EMA-based studies in the physical 
activity context among healthy adults. The overall goal 
is thus to synthesize the currently available evidence of 
self-efficacy variations in the physical activity context. In 
particular, the assessment time span, covering momen-
tary, daily and weekly assessments of self-efficacy items, 
the theory-conform operationalization of self-efficacy 

focusing on word choices and word meaning in items 
(i.e., lexical semantics), and the statistical reporting (i.e., 
within-person variance reports) of EMA-based stud-
ies were researched. Weekly assessments were added to 
also account for self-efficacy fluctuations of those who 
exercise regularly (i.e., weekly) but not daily. Given that 
prevailing evidence pertaining to within-person fluctua-
tions in self-efficacy is still in its infancy, a scoping review 
appeared to provide the needed systematic and iterative 
format to detect and synthesize the existing evidence and 
to fill this relevant gap in the literature.

Methods
This review was guided by the PRISMA scoping review 
extension checklist [34]. The checklist, specifying how 
and where the review complies with the guidelines, is 
attached as supplementary data. No protocol was regis-
tered a priori.

Eligibility Criteria
Studies were eligible for inclusion if they met the fol-
lowing criteria: focused on physical activity and exercise 
behavior in healthy adults (i.e., non-clinical populations) 
aged 18 + years; incorporated multiple within-day, daily, 
or weekly assessments of self-efficacy (i.e., used an EMA 
methodology of any length and contained a measure of 
self-efficacy); and were published in English. Studies 
including an intervention were included as well as stud-
ies involving participants with a diagnosed physical or 
mental health condition who were not recruited into 
the study based on their condition (e.g., clinical level of 
depression but where this condition was not an inclusion 
criterion). Furthermore, next to micro-temporal assess-
ments (i.e., momentary and daily), weekly assessments 
have been included to account for self-efficacy fluctua-
tions of those who exercise regularly (e.g., weekly) but 
not daily. No restriction was set on publication date or 
geographical location. Laboratory studies were excluded 
from the review as well as studies including clinical pop-
ulations (that were recruited based on their indication), 
not being peer-reviewed, or not published in English or 
where no full text could be obtained. Studies assessing 
perceived behavioral control were excluded, given that 
this entails the subcomponents self-efficacy and control-
lability, which results in differences in how perceived 
behavioral control is operationalized [35]. Since the 
review’s focus is on self-efficacy, we decided to exclude 
perceived behavioral control to arrive at a clearer vision 
of how self-efficacy is assessed. Additional guidance on 
inclusion criteria is provided in the Electronic Supple-
mentary Material (ESM Sect. 1.1).
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Information Sources and Search Strategy
Searches were conducted using PsycINFO, PsycArti-
cles, PSYNDEX, SPORTDiscus and PubMed. The initial 
search was carried out in August 2023, yielding eight 
articles, and repeated using the same criteria in January 
2024 and September 2025, resulting in an additional two 
(i.e., 2024) and three (i.e., 2025) publications, for a total 
of 13 articles. Ten of those articles used individual datas-
ets, while three studies used data from the same project: 
[5, 36–40]. The search strategies were drafted by AV and 
further refined through team discussion. The electronic 
database search was complemented by searching refer-
ence lists of retrieved articles, and previously published 
review articles reporting on social-cognitive determi-
nants in the exercise and physical activity context using 
EMA (e.g [33]). Likewise, manual searches were under-
taken in databases, journals, and publication lists for 
authors who already published in this area, to ensure 
completeness of records. Furthermore, four authors 
were contacted privately, as articles were not available 
online or self-efficacy items were not published in the 
articles. Except for one, all authors replied and provided 
the requested full texts or items, respectively. Duplicates 
were either removed directly by the database or manually 
by AV. The final search results were exported into Micro-
soft Excel.

Search
The final search strategy per database can be found in 
the ESM (Sect.  1.2). Terms were searched in titles and 
abstracts as free-text terms or as index terms, as appro-
priate. Three groups of terms were combined: the first 
group of terms was relevant to EMA and within-per-
son study designs; the second group referred to physi-
cal activity and exercise behavior and the last group 
was relevant to self-efficacy. The following search terms 
were used: (1) (“ecological momentary assessment*”) 
OR (“intensive longitudinal”) OR (“ambulatory assess-
ment*”) OR (“experience sampl*”) OR (“daily diar*”) OR 
(“ecological momentary intervention”) OR within-person 
OR within-subject* OR idiographic OR intraindividual 
OR “real time data capture” OR “daily life research”; (2) 
“physical activit*” OR exercis*; (3) self-efficacy. Trunca-
tions were applied to include multiple word endings (e.g., 
diar* would capture diary, diaries etc.).

Selection of Sources of Evidence
Titles and abstracts were evaluated for eligibility in 
accordance with the screening guidelines in the ESM 
(Sect.  1.1) by AV. Irrelevant papers were excluded. 
Papers in which uncertainties about inclusion arose 
were screened in full. Remaining uncertainties on study 
inclusion were discussed by AV and MR, referring to the 
inclusion and exclusion criteria to reach consensus. The 

final total number of papers in the review was 13 and 
these were agreed to and read in full (see Fig. 1).

  

Data Charting Process and Data Items
A data-charting form using Microsoft Excel was devel-
oped by agreement between AV and MR to identify 
which variables to extract. AV independently charted the 
data and continuously updated the data-charting form 
in an iterative process. Data extraction included general 
study characteristics (ESM Sect.  2.1), time span-related 
matters of items assessing momentary self-efficacy 
(Table 1) and statistical reporting (i.e., multilevel variance 
components; Table 2).

Synthesis of Results
Results were presented in tabular and descriptive for-
mat. At first, studies were scanned to identify study 
and sample characteristics (ESM Sect. 2.1). The subse-
quent synthesis of results aligns with the research aims: 
first, studies were grouped and scanned by the assess-
ment time span they were reporting (Table 1). To clas-
sify assessment time spans, the following intervals were 
defined: the momentary time span, referring to the here 
and now (e.g., in this moment), the near future time 
span referring to the next hours post the EMA assess-
ment (e.g., in the next few hours, today), the prospec-
tive time span referring to the following day/days/week 
post the EMA assessment (e.g., tomorrow, in the next 
days) and the retrospective time span referring to the 
time prior to the EMA assessment (e.g., since the last 
beep). Besides these assessment time spans, studies were 
also scanned regarding their sampling scheme. Second, 
and regarding the second aim, studies were scanned 
and grouped according to the operationalization used 
to assess momentary self-efficacy (Table 1). This will 
be approached via lexical semantics, which is the study 
of word meaning and analyzes how single words trans-
fer meaning, how these meanings connect to each other 
(e.g., synonyms) and how this adds to the meaning of a 
sentence (i.e., the items). Focusing on lexical semantics is 
essential to ensure that self-efficacy measures accurately 
assess the intended constructs, that items are clearly 
worded, theoretically aligned and free from unintended 
ambiguities, thereby enabling valid and comparable 
research findings [41]. In this regard, it is also important 
to emphasize that potential semantic differences in items 
will explicitly be evaluated in terms of word choices and 
meaning, and not in relation to assessment time spans or 
specific self-efficacy types (as this may result in seman-
tic differences that naturally occur from item adaptation 
to meet assessment windows or conceptual characteris-
tics). Attention was also paid to the response format, the 
source of the items (i.e., whether ‘precedents’ exist, i.e., 
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items that have been previously used in studies vs. have 
been developed for the study) and psychometric infor-
mation. Moreover,  whether additional social-cognitive 
constructs had been assessed was also checked. Lastly, 
studies were scanned regarding the statistical reporting 
of multilevel variance components (Table 2).

Results
Selection of Sources of Evidence
Through the primary and secondary search, 121 publi-
cations were identified (Fig.  1). Duplicates were either 
removed manually or via automation tools offered by 
the databases. A total of 55 articles were subsequently 
screened (by title and abstract) resulting in 22 publica-
tions to be assessed for eligibility. For different reasons, 
12 publications did not meet the inclusion criteria (e.g., 
no EMA methodology applied, self-efficacy not assessed 

through an EMA measure, information pertaining to 
the self-efficacy items was missing, self-efficacy was not 
related to physical activity behavior, clinical population, 
see Fig.  1). An update of the literature search yielded 
another three articles. In total, 13 publications were 
included in the present review, including ten original 
articles (and datasets) and three articles that used datas-
ets from the same project.

Characteristics of Sources of Evidence
The general and design-related characteristics of the 
studies included in this review are provided in the ESM 
(Sect. 2.1). Table  1 provides an overview of the assess-
ment time span and operationalization related infor-
mation (e.g., the exact item wording, number of items, 
response range) pertaining to items assessing momentary 
self-efficacy. An overview of the statistical reporting of 

Fig. 1  Flow chart of reviewed studies according to PRISMA [34]. * An update of the literature search revealed another three articles, resulting in 13 studies 
to be included
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Study EMA 
duration

Sampling 
scheme

Operationalization Assessment 
time span 
of items

Response 
format

Item 
source

Psychometrics Additional so-
cial-cognitive 
constructs 
assessed

Momentary assessments

 Dunton 
et al. 
2009 [42]

14 days Fixed-interval 
measurement four 
times/day (7:45am, 
11:45am, 3.45pm, 
7:45pm)

How confident are you 
that you can engage 
in physical activity that 
increases your heart rate 
for at least 10 min during 
the next few hours?

In the next 
few hours

10-point 
response 
scale (not at 
all confident 
– completely 
confident)

Modi-
fied 
from 
past re-
search 
using 
EMA

– Mood

 Haag et 
al. 2023 
[36]

21 days Signal-contingent 
sampling with 
fixed times (9am, 
1pm, 5pm, 9pm) 
and event-contin-
gent sampling

How strongly do you 
believe you can enact 
your plan under the given 
circumstances?

– Visual-analogue 
scale (0 = not at 
all – 100 = very 
much)

Items 
were 
de-
signed 
for this 
study

Intentions
Planning 
specificity
Intrinsic 
motivation

 Kumar et 
al. 2025 
[37]

21 days Signal-contingent 
sampling with 
fixed times (9am, 
1pm, 5pm, 9pm) 
and event-contin-
gent sampling

How strongly do you 
believe you can enact 
your plan under the given 
circumstances?

– Visual-analogue 
scale (0 = not at 
all – 100 = very 
much)

Items 
were 
de-
signed 
for this 
study

Intentions
Planning 
specificity
Intrinsic 
motivation

 Maes et 
al. 2022 
[12]

7 days Signal-contingent, 
six times per day 
between 9am and 
10pm

In the next two hours, 
I can move for at least 
10 min.

In the next 
two hours

7-point 
Likert scale 
(1 = strongly 
disagree – 
7 = strongly 
agree)

Intention
Physical 
complaints
emotions

 Maher et 
al. 2016 
[5]

3 × 4-day 
measure-
ment 
bursts 
with 6 
months 
between 
bursts

8 prompts per 
day at random 
times (6:30am 
– 10:00pm)

Can you do 10 + min of 
physical activity some-
time within the next few 
hours even if you start to 
feel tired?

Within the 
next few 
hours

1 = I know I can-
not – 5 = I know 
I can

Based 
on [30]

Composite score 
by averaging re-
sponses Ω = 0.84

Intention
Outcome 
expectations

Can you do 10 + min of 
physical activity some-
time within the next few 
hours even if you get 
busy?

Within the 
next few 
hours

 Maher et 
al. 2020 
[43]

10 days 6 prompts per day 
at random times 
between 8am and 
8pm

Over the next 2 h, I be-
lieve I can stand or move 
for at least 30 min.

Within the 
next 2 h

5-point 
response scale 
(1 = strongly 
disagree; 
5 = strongly 
agree)

Adapt-
ed 
from 
[30, 53]

Intentions

 Maher et 
al. 2025 
[38]

3 × 4-day 
measure-
ment 
bursts 
with 6 
months 
between 
bursts

Signal-contingent, 
10 prompts per 
day tailored 
to sleep and 
wake times (i.e., 
07:00AM-09:00PM, 
08:00AM-
10:00PM or 
09:00AM-11:00PM)

Over the next hour, I 
feel confident that I can 
engage in at least 10 min 
of physical activity.

Over the 
next hour

Visual-analogue 
scale (0 = not 
at all confident 
− 100 = very 
confident)

Adapt-
ed 
from [5, 
36]

Intentions
Planning

Table 1  Assessment time perspective and operationalization of self-efficacy items
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Study EMA 
duration

Sampling 
scheme

Operationalization Assessment 
time span 
of items

Response 
format

Item 
source

Psychometrics Additional so-
cial-cognitive 
constructs 
assessed

 Maher et 
al. 2025 
[39]

3 × 4-day 
measure-
ment 
bursts 
with 6 
months 
between 
bursts

Signal-contingent, 
10 prompts per 
day tailored 
to sleep and 
wake times (i.e., 
07:00AM-09:00PM, 
08:00AM-
10:00PM or 
09:00AM-11:00PM)

Over the next hour, I 
feel confident that I can 
engage in at least 10 min 
of physical activity.

Over the 
next hour

Visual-analogue 
scale (0 = not 
at all confident 
− 100 = very 
confident)

Adapt-
ed 
from [5, 
36]

Intentions
Planning

 Picker-
ing et al. 
2016 [40]

4 days (2 
week-
days, 2 
weekend 
days)

Randomly within 
8 specific time 
intervals during 
the day: 6:30am, 
8-10am, 10-12am, 
12-2pm, 4-6pm, 
6-8pm, 8-10pm

Can you do 10 + min of 
physical activity some-
time within the next few 
hours even if you start to 
feel tired?

Within the 
next few 
hours

5-point 
response scale 
(1 = I know I 
cannot, 5 = I 
know I can)

Based 
on [59]

Composite score 
by averaging re-
sponses (α = 0.91)

Intention
Outcome 
expectations

Can you do 10 + min of 
physical activity some-
time within the next few 
hours even if you get 
busy?

Within the 
next few 
hours

Daily assessments

 Berli et 
al. 2018 
[47]

28 days End-of-day diary I am confident that I 
can be physically active 
tomorrow even if it is dif-
ficult. (daily self-efficacy)

Tomorrow 1 (today not 
at all true) – 6 
(today com-
pletely true)

Adapt-
ed 
from 
scales 
by [60]

Daily action 
control
Daily intentions
Daily action 
planning

 Conroy 
et al. 
2013 [48]

14 days End-of-day web-
based question-
naire (7pm – 4am)

I believe I can accumu-
late at least 30 min of 
moderate aerobic activity 
tomorrow

Tomorrow 1 (not at all 
confident) – 5 
(completely 
confident)

– Average of both 
items (α = 0.90)

Daily PA 
intentions
Attitudes
Subjective 
norms
Daily con-
straints on PA 
motivation

I believe I can accumu-
late at least 15 min of 
vigorous aerobic activity 
tomorrow (daily PA self-
efficacy belief )

Tomorrow

 Schwan-
inger et 
al. 2021 
[45]

14 days End-of-day dairy I am confident that I 
can be physically active 
tomorrow even if it is 
difficult.

Tomorrow 6-point 
response scale 
(1 = today not 
at all true; 
6 = today com-
pletely true)

Adapt-
ed 
from 
[60]

Daily support 
receipt

Weekly assessments

 Oh et al. 
2023 [44]

12 weeks 7 and 14 days post 
randomization 
between 11am 
and 3pm

How much confidence 
do you have that you will 
achieve your weekly goal 
this week?

This week 0 = not con-
fident, 1 = a 
little confident, 
2 = confi-
dent, 3 = very 
confident

EMA ecological momentary assessment

Table 1  (continued) 
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multilevel variance components of self-efficacy measures 
is presented in Table 2.

Results of Individual Sources of Evidence
Study and Sample Characteristics
A comprehensive overview of the study and sample char-
acteristics is provided in the ESM (Sect. 2.1). It is impor-
tant to note that, studies that were based on the same 
dataset were counted only once (i.e., not double), but, 
are referenced individually. Most studies (n = 4) included 
middle-aged to older adults [12, 42, 43], followed by three 
studies focusing on adults [5, 36, 37, 40, 44]. Samples 
tended to be mixed sex, with one study including female 
participants only [44]. Various theoretical frameworks 
were applied, with most of them being based on SCT 
[5, 9, 40, 44, 45] followed by the Health Action Process 
Approach [36, 37, 46, 47]. All but two study were theory 
driven [38, 42] and two studies reported including an 
intervention to foster physical activity behavior [44, 45]. 
Although the technology used to assess self-efficacy dif-
fered, most studies (n = 8) used mobile phones for the 
data acquisition [5, 12, 36, 37, 40, 43–45]. The study 
length ranged from 4 days [5, 38–40] to 28 days [47], with 
one study covering 12 weeks [44]. Most studies (n = 8) 
applied accelerometers to assess physical activity behav-
ior [5, 38–40, 43–45, 47].

Assessment time Span of Self-efficacy Items
Of the 13 identified self-efficacy items deriving from 10 
studies, most items (n = 7) focused on the near future 
time span referring to the next two or few hours [5, 12, 
38–40, 42, 43, 45], followed by the prospective time span 
referring to ‘tomorrow’ [47, 48] or ‘this week’ [44] (Table 
1). One study had no time span in its respective items 
[36, 37] 5. The retrospective time span was not referred 
to in any study. Regarding the sampling scheme, most 
studies (n = 4) used fixed-interval or signal-contingent 
with equidistant prompts four [36, 38, 39, 42], or six [12, 
43] times a day [5, 40]. Two studies used six [43] to eight 
prompts per day at random times [5, 40]. Three studies 

used end-of-day diaries [45, 47, 48], and one study used 
end-of-week assessments [44].

Operationalization of Self-efficacy Items
All 13 self-efficacy items were phrased in either terms 
of ‘confidence to’, ‘can’ or ‘could’ (Table 1). Five out of 13 
items were phrased as questions (e.g., ‘How confident are 
you that you can engage in physical activity that increases 
your heart rate for at least 10 min during the next few 
hours’ [42]), whereas seven items were phrased as state-
ments (e.g., ‘I am confident that I can be physically active 
tomorrow even if it is difficult’ [47]), . Furthermore, four 
items entailed a conditional sentence (e.g., I am confident 
that I can be physically active tomorrow even if it is dif-
ficult; [5, 40, 45, 47]), with conditions varying between 
‘even if it is difficult’ [45, 47], ‘even if you start to feel 
tired’, and ‘even if you get busy’ [5, 40]. All items except 
two referred to physical activity (or related words), while 
two self-efficacy items were phrased neutrally in terms 
of the outcome behavior [36, 37, 44]. Eight of the 13 
self-efficacy items additionally included a physical activ-
ity time reference (assessed in minutes), ranging from 
10 minutes to 30 minutes (e.g., In the next two hours, I 
can move for at least 10 minutes’; [12, 38, 39], with some 
items (n = 2 ) also specifying the intensity of physical 
activity engagement (e.g., ‘I believe I can accumulate at 
least 30 min of moderate aerobic activity’; [48]). Lastly, 
one item referred to confidence in enacting one’s plan 
[36, 37] while another item inquired about confidence in 
achieving one’s goal [44].

Regarding the response format, most studies used vari-
ous scale labels/anchors ranging (from, e.g., “not at all 
true – completely true” [45, 47] or “not at all confident 
– completely confident” [38, 48]. Further, most studies 
(n = 8/13) used Likert point-scales ranging from 0 up 
to 10. Two studies applied a visual-analog scale [36–39]. 
Regarding the sources of the items, it was found that six 
studies indicated that their items were either adapted or 
modified from previous research [5, 38–40, 42, 43, 45, 
47], followed by three studies that did not indicate where 
their items derived from [12, 44, 48]. One study specifi-
cally designed their items for the respective study [36, 
37]. Only three studies reported psychometric proper-
ties, all of which applied two items to assess self-efficacy 
[5, 40, 48]. Lastly, all but one study [44] assessed addi-
tional social-cognitive constructs, with intention (n = 8; 
[5, 12, 36–40, 43, 45, 47, 48]) being the most frequently 
assessed constructs, followed by outcome expectancies 
(n = 1; [5, 40]) and planning (n = 3; [36–39, 47]).

Statistical Reporting of Within-person Variance Reports
Overall, five studies reported multilevel variance com-
ponents in the form of intraclass correlation coeffi-
cients (ICCs, the amount of between-person variance in 

Table 2  Intraclass correlation coefficients (ICCs) for self-efficacy 
measures
Study ICCs for self-efficacy Assess-

ments 
per 
day

End of day 
dairy

EMA

Conroy et al. 2013 [48] 0.49 1

Haag et al. 2023 [36] 0.11 4

Maes et al. 2022 [12] 0.41 6

Maher et al. 2020 [43] .341 8

Schwaninger et al. 2021 [45] .392/.483 1
ICC Intraclass correlation coefficient; the intraclass correlation stands for the 
amount of between-person variance in relation to total variance; 1only the 
approach self-efficacy item was considered; 2reported for females; 3reported 
for males; EMA ecological momentary assessment.
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relation to total variance) for self-efficacy measures [36, 
43, 45, 48], with the remaining studies reporting either 
beta-coefficients [5, 38–40, 42, 47], odds ratios [44] or 
mean area under the curve scores ( [37], Table 2). Addi-
tionally, one study reported ICCs for physical activity 
[42] and one for general self-efficacy (i.e., not physical 
activity related; [38]). ICCs for self-efficacy ranged from 
approximately 10 to 50% between-person variance. One 
study reported both between-days (within-subject) vari-
ance (6.2%) and within-subject and within-days variance 
[12], while another calculated ICCs for men and women, 
separately [45].

Discussion
Summary of Evidence
In this scoping review, we identified 13 primary studies 
and 13 items assessing momentary self-efficacy published 
between 2009 and 2025. More than half of the items 
focused on the near future (i.e., the next few hours, today) 
and thus applied multiple assessments of self-efficacy 
per day (four to ten times per day) with fixed intervals 
between assessments. Only five of the reviewed studies 
reported ICCs, indicating within- versus between-person 
variance in self-efficacy, with ICCs varying greatly across 
studies. Intriguingly, the reporting of ICCs provides the 
first evidence for self-efficacy to vary within persons 
across time in their everyday life. While all self-efficacy 
items semantics focused on participants’ perceived con-
fidence to engage in PA, the items differed in the usage 
of conditional sentences, the reporting of the origin and 
psychometrics, the targeted outcome behavior as well as 
in the intensity and duration of the outcome behavior.

Assessment Time Span
Most of the reviewed studies assessed self-efficacy 
dynamically, as indicated by repeated measures every 
few hours. This seems reasonable, given that more 
assessments per day are required to adequately capture 
dynamic within-person processes such as self-efficacy 
related to physical activity [49]. On average, self-efficacy 
was assessed six times per day, which is in line with pre-
vious reviews on EMA studies in physical activity and 
diet research in youth revealing seven assessments per 
day [50] and on physical activity and sedentary behavior 
that identified five assessments per day [51]. Overall, the 
more assessments were scheduled per day, the shorter 
the overall assessment period tended to be. Studies 
assessing self-efficacy items multiple times per day cov-
ered the next two/few hours after the EMA assessment 
and thus the near future, while studies applying end-of-
day/week assessments covered the prospective time span 
(e.g., tomorrow). Three studies [45, 47, 48] applied end-
of-day diaries, in which participants rated their confi-
dence to engage in physical activity for that day.

In addition, most studies reviewed here applied time-
based sampling schemes, which is in line with previous 
research [51]. Time-based approaches generally tend to 
obtain representative patterns and features of physical 
activity (and sedentary behavior) over time. Event-based 
methods in contrast are frequently applied to investigate 
correlates of physical activity and sedentary behavior 
[51]. Still, the most impact and insightful study designs 
combine different sampling strategies (i.e., time-based, 
random, event-based) to obtain a complete, dynamic pic-
ture of how processes unfold in daily life [52].

Operationalization
In terms of operationalization, the identified items were 
compared to Bandura’s guidelines [53] for developing 
self-efficacy items. First, all items were operationalized 
according to theory, since they judge the participants’ 
confidence that they can or could do the target behavior 
[45–47], as opposed to will do, reflecting intentions [53].

Second, most studies used single items to assess self-
efficacy, which stands in contrast to Bandura’s guidelines, 
recommending that self-efficacy measures require a good 
understanding of the behavioral domain (here physical 
activity) to accurately measure the multifaceted ways in 
which self-efficacy beliefs operate (e.g., planning, organi-
zation of family obligations).

Third, half of the items included levels of task demands, 
describing increments of challenges and barriers to suc-
cessful behavioral engagement (e.g., exercising despite 
being busy or tired [50]). The obstacles over which self-
efficacy beliefs are judged can vary considerably, rang-
ing from psychological (e.g., being worried, stressed), to 
social (e.g., having friends over, family obligations) and/
or contextual conditions (e.g., bad weather, work obliga-
tions). As with many behaviors, physical activity engage-
ment is predominantly affected by self-regulation that 
steers behavioral enactment. Here it is not about whether 
one can engage in physical activity at times, but more so 
whether one has the efficacy to do it regularly despite 
barriers (e.g., being tired). Six of the items here fall into 
this category of self-efficacy, called self-regulatory effi-
cacy, assessing the broader concept of motivation. In 
contrast, we also detected items that fall into the category 
of task self-efficacy, describing beliefs that one can or 
cannot execute a one-time predefined behavior at differ-
ent levels of performance (‘I believe I can accumulate at 
least 30  min of moderate activity tomorrow’ [40]). The 
main difference is that self-regulatory efficacy reflects a 
broader skill to deal with various barriers to achieving 
long-term goals (i.e., sustained physical activity behav-
ior), whereas task self-efficacy mirrors a more focused 
and specific belief towards a particular behavior (e.g., 
30 min of moderate physical activity). The items detected 
here thus vary on the conceptual level (self-regulatory 
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or task-efficacy) and thus the outcome behavior they 
assess (repeat- or one-time behavior) and should there-
fore not be viewed as measurement inconsistencies. In 
this regard, the same holds true for the items’ assess-
ment windows (i.e., momentary, daily, weekly), which 
most naturally would result in slight differences in item 
phrasing.

Fourth, most studies used unipolar response scales with 
few steps (e.g., 1–5 or 6-point scales), which contrasts 
with Bandura’s guidelines, recommending unipolar scales 
that range from 0 “cannot do” to 50 “moderately certain 
can do” to 100 “highly certain can do” (or 0–10-point 
scales). As participants tend to avoid extreme endpoints 
on scales, it remains questionable whether the measures 
here have been sensitive enough to detect momentary 
changes in self-efficacy. Fifth, most items concentrated 
on participants’ perceived capability as of now (i.e., not 
the future), which aligns with Bandura’s recommenda-
tions [53].

Lastly, all included studies reported the specific item(s) 
used and three quarters reported the source of their 
items. However, relatively little information was provided 
regarding the EMA items, where they had been derived 
from, whether psychometric evaluations had been 
undertaken, whether they had been modified to suit an 
EMA design or if content validity was tested. Information 
regarding the source of the items is particularly interest-
ing, given that relatively few self-reported measures have 
been validated across EMA studies and populations and 
items are frequently selected from traditional cross-sec-
tional instruments and adjusted to match the examined 
timeframe (“in the next 30 minutes”; [51]).

In sum, to improve EMA self-efficacy items, we recom-
mend being mindful of the conceptual level of self-effi-
cacy items, undertaking rigorous conceptual analyses to 
grasp the multifaceted ways in which efficacy beliefs act 
(and thus to include more than one item), and ensuring 
that response formats are unipolar and sensitive enough 
to detect changes (e.g., 0–100).

Within-versus Between-person Variance in Self-efficacy in 
Everyday Life
Overall, half of the studies (5/10 studies) provided mul-
tilevel variance components estimated as ICCs for self-
efficacy measures and thus indications of how much 
self-efficacy varied within individuals across situations 
or time in comparison to between individuals [54]. 
Translated into practice, the ICCs indicate the degree of 
the total variance in self-efficacy that is attributable to 
changes in self-efficacy within the typical participant of 
a study compared to the degree of the total variance in 
self-efficacy that is attributable to differences in average 
self-efficacy between participants in this given study. Put 
simply, it gives an indication of how much self-efficacy 

fluctuates within humans within a given timeframe com-
pared to the variance in differences between individuals. 
Since EMA-based data sets can be analyzed in different 
ways using either two levels (i.e., moments within indi-
viduals) or three-levels (i.e., moments within days within 
people), within-person variance can be attributed to two 
sources of variance: within-person across days and varia-
tion within-person across moments within days. Just 
one study identified here [12] reported between-days 
(within-person) and within-person and within-day vari-
ance, showing that the former was lower (6.2%) com-
pared to the latter (52.5%). The other half of the studies 
reported associations (as opposed to fluctuations) in the 
form of beta-coefficients. Although beta-coefficients con-
jecture fluctuations, they do not tell us anything about 
fluctuations within persons or within a day. Moreover, 
beta-coefficients are not standardized, which impedes 
comparisons between studies.

Of those studies that reported ICCs, we identified three 
EMA-based and two end-of-day-based studies (Table 2). 
Although we cannot draw any statistical inferences given 
the low number of studies reporting ICCs, we found a 
tendency of more within-person variance for momen-
tary compared to daily level assessments of self-efficacy 
across the studies reviewed. That is, the few existing 
intensive longitudinal studies suggest that self-efficacy 
indeed varies considerably within persons across time in 
everyday life.

Furthermore, while it would be valuable to investigate 
whether different types of self-efficacy (i.e., task vs. self-
regulatory efficacy) fluctuate to varying degrees, our 
observations suggest that task-efficacy tends to fluctuate 
more momentarily and within individuals than self-reg-
ulatory efficacy (see Table 2). Indeed, task self-efficacy is 
specific to the demands of a particular task and is there-
fore affected by factors such as task characteristics (e.g., 
task difficulty), the environment and its distractions (e.g., 
presence of others) as well as specific skills required [55]. 
In contrast, general self-efficacy (i.e., general belief in 
one’s personal capabilities) is considered relatively stable 
over time and less sensitive to any specific demands of a 
given challenge [56]. Further, self-regulatory efficacy may 
also fluctuate, as it is concerned with self-regulation and 
emotions – processes that vary and can be dynamically 
reduced and restored throughout the day by factors like 
stress, fatigue, and changing contexts [33]. Accordingly, 
our observations may contribute to theoretical advance-
ments regarding temporal dynamics and timing of effects 
of self-efficacy by considering the time of day as well as 
specific task-specific characteristics at different day times 
as proxies for underlying situational and personal cir-
cumstances that could explain variations, depletion, or 
restoration of self-efficacy [29].
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Still, given that none of the studies reporting ICCs 
included self-regulatory efficacy items measured multiple 
times per day, and the limited number of studies included, 
no firm conclusion can be drawn. To extend this discus-
sion, we encourage future EMA-based research investi-
gating within- and between-person differences to report 
multilevel variance components such as ICCs. Further, 
we also suggest incorporating the reporting of ICCs into 
the CREMAs checklist, an adapted STROBE checklist for 
reporting EMA studies [50].

Lastly, the studies differed greatly in terms of items and 
study length but only slightly in their sampling schemes 
(i.e., studies assessed self-efficacy four, six and eight-
times per day) which supports the finding of within-
person variance across different operationalizations of 
self-efficacy. However, it remains unclear to what degree 
fluctuations in self-efficacy were confounded by insuf-
ficient reliability. Given that most studies used only one 
item to assess self-efficacy, reliability indices were not 
reported, nor did we find information about content 
analyses. Overall, these findings highlight that intensive 
longitudinal studies still lack the psychometric founda-
tion underlying most of the traditional “trait” measures 
of self-efficacy.

Strengths and Limitations
Some aspects of this review merit further discussion. 
First, the search strategy was limited to English literature, 
and no grey literature (e.g., pre-prints, PhD theses) were 
searched. Non-English publications and unpublished 
work were consequently not included. However, includ-
ing grey literature, for which quality standards are not 
coherently captured, potentially distorts interpretations 
as non-peer-reviewed and peer-reviewed publications 
are mixed [57]. Second, the included studies were hetero-
geneous in terms of sample (i.e., size, sex, age range) and 
study characteristics (i.e., EMA-based versus end-of-day 
diaries, number of items used, source of items, psycho-
metrics reported, etc.), resulting in susceptibility to vari-
ability across publications. However, given this diversity, 
our findings should be generalizable to the broad general 
population.

Avenues for Future Research and Implications
Given the discrepancy between the high value attrib-
uted to micro-temporal within-person processes in cur-
rent dual-process models on the one hand, and the very 
few studies reporting self-efficacy fluctuations within-
persons on the other hand, future research is war-
ranted to further investigate how self-efficacy unfolds 
within persons across time. Towards this end and first, 
future EMA studies would benefit from clearly specify-
ing and reporting study design decisions ranging from 
the sampling scheme (e.g., multiple assessments versus 

end-of-day diaries), operationalization (e.g., number 
of items, validity, origin of items) and statistical details. 
Second, future study designs may benefit from combin-
ing different sampling strategies (i.e., time-based, ran-
dom, event-based) to obtain a complete dynamic picture 
of how within-person processes unfold in daily life. In 
particular, the measurement burst design [58] presents 
a design type that assesses phenomena repeatedly on 
macro- and micro-time scales (e.g., daily assessments 
for 4 weeks (micro-time scale) that are repeated every 
half a year (macro-time scale)) to analyze intraindividual 
changes over longer time periods while accounting for 
intraindividual instability over shorter periods of time. 
Time scale-separate models that reflect nested effects 
and interrelations operating at various time scales pres-
ent another promising possibility. Taking physical activity 
as an example, on the minute time scale could be bodily 
movement, which is nested within the bouts of moderate 
to vigorous physical activity (MVPA) on the hour time 
scale, which is nested within the minutes of MVPA per 
day on the daily time scale, which again is nested within 
minutes of MVPA per week on the weekly time scale etc. 
(see [28]).

The insights gathered from future research promise to 
pave the way towards just-in-time-adaptive interventions 
(JITAI [25]). JITAIs intend to provide the right amount 
and type of support at the most appropriate time and 
adjust the intervention content to fluctuations in psy-
chological and contextual states (e.g., providing sup-
port when self-efficacy drops to avoid inactivity). This 
presents an exciting avenue for future work and theory 
expansion, as recent JITAIs are predominantly steered 
through behavioral parameters (i.e., periods of prolonged 
sitting trigger an intervention to engage in physical activ-
ity) and the addition of psycho-social parameters, includ-
ing self-efficacy, promises to be a huge step towards 
fostering expedient physical activity engagement.

Lastly, the issues identified for self-efficacy measures 
here (e.g., modification of items, validity), have been 
shown to be also present for other social-cognitive deter-
minants of physical activity behavior (see [33]). The 
methods applied in the present review could therefore 
serve as a template for investigating other determinants 
of physical activity behavior.

Conclusion
Although self-efficacy takes a pivotal role as a motivation-
oriented construct across various health behavior theo-
ries, and micro-temporal within-person processes are at 
the edge of recent model developments, only few stud-
ies have empirically researched how self-efficacy unfolds 
within-persons across time. This scoping review provides 
initial evidence that self-efficacy for physical activity var-
ies within-persons across time in everyday life. Moreover, 
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the findings indicate higher within-person variance of 
self-efficacy on the within- versus between-day level. 
Since items were assessed dynamically and according to 
self-efficacy theory (though entailed conceptual differ-
ences across studies), the findings appear robust across 
different self-efficacy operationalizations. However, psy-
chometric features have thus far not been considered in 
studies, limiting our conclusions. In sum, this scoping 
review compiles first empirical evidence supporting the 
core idea of cutting-edge dual process models to focus 
on micro-temporal within-person processes. Future 
research is critically warranted to further investigate how 
self-efficacy unfolds across time, e.g., by applying various 
sampling strategies and advanced experience sampling 
designs to inform adaptive and expedient interventions 
to foster physical activity participation.
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