
Vol.:(0123456789)1 3

Quality of Life Research (2022) 31:1849–1858 
https://doi.org/10.1007/s11136-021-03077-9

Creation and validation of the pictorial ecological momentary 
well‑being instrument (EMOWI) for adolescents

Marie Buzzi1  · Laetitia Minary1 · Yan Kestens2,3 · Nelly Agrinier1,4 · Laetitia Ricci4 · Jonathan Epstein1,4

Accepted: 22 December 2021 / Published online: 7 January 2022 
© The Author(s), under exclusive licence to Springer Nature Switzerland AG 2022

Abstract
Purpose Adolescence is characterized by the ongoing maturation of emotion-regulation skills and increased emotional 
reactivity. There is a need for a measurement tool suitable to the Ecological Momentary Assessment methodology, to bet-
ter capture within-day variations in well-being, and provide fine-grained data that can help understand how environments, 
behaviors, and health intersect. This paper presents the development and evaluation of the Ecological MOmentary Well-Being 
Instrument for adolescents, designed for use in EMA.
Methods A mixed-methods study was conducted, using both qualitative and quantitative approaches, to develop and assess 
the EMOWI. A literature review, pictorial production by graphic designers, and qualitative interviews with French and 
Canadian professionals and adolescents helped design and evaluate the scale face validity. Quantitative evaluation of dimen-
sionality, reliability, and validity was conducted in two samples of French 8th graders.
Results The resulting 8-item EMOWI showed excellent face validity. Confirmatory factor analysis supported a single factor 
hypothesis (RMSEA = 0.072). Internal consistency (Cronbach’s alpha = 0.85) and intraday test–retest reliability (ICC = 0.83) 
were high. Correlations with existing scales were consistent with preset hypotheses. Ceiling effects were evidenced for all 
items, yet not on the global score. Quantitative estimations were similar for the verbal and pictorial versions, but qualitative 
findings argued in favor of the pictorial version.
Conclusion The 8-item pictorial EMOWI is a short and innovative instrument to measure momentary well-being in adoles-
cents aged 12 to 17 years. Its strong psychometric properties and its acceptability among adolescents make it an excellent 
candidate instrument for the Ecological Momentary Assessment of well-being in this population.

Keywords Well-being · Adolescent · Mental health · Ecological momentary assessment · Patient-Reported outcomes

Plain English summary

There is a lack of measurement tools to evaluate momentary 
well-being among adolescents, allowing to account for the 
intense emotional reactivity characteristic of this popula-
tion. This paper presents a new instrument, the pictorial 

Ecological MOmentary Well-Being Instrument (EMOWI) 
for adolescents. The EMOWI uses sliders and pictorial 
anchors, designed for easiness of use on a screen and easy 
understanding, to be answered several times a day. The aim 
of this study was to report the development and psycho-
metric properties of the EMOWI, and compare them to 
the properties of a verbal version of the same scale. Both 
the verbal and pictorial scales had excellent psychometric 
properties, although adolescents preferred the pictorial ver-
sion. The EMOWI could help researchers, clinicians, and 
decision-makers in healthcare assess intraday variations in 
adolescents’ mental well-being, and support research on how 
environmental conditions, dedicated mental health interven-
tions, and health behaviors interact.
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Introduction

Mental well-being is a broad and complex construct, defined 
by the World Health Organization as a state in which “an 
individual realizes his own abilities, can cope with the nor-
mal stresses of life, can work productively and is able to 
make a contribution to his community” [1]. While an impor-
tant health outcome by itself, its association with various 
risk behaviors during adolescence, such as substance abuse 
or sedentary living, has been repeatedly documented in liter-
ature [2–4], making it a key factor to consider when promot-
ing adolescents’ health. To this day, mental well-being has 
been mostly considered and measured as a stable construct, 
with dedicated scales using long or non-specific timeframes 
[5–9]. However, adolescence is characterized by the ongo-
ing maturation of emotion-regulation skills, resulting in 
intense emotional reactivity [10, 11]. Ecological Momentary 
Assessment (EMA), which consists of repeatedly collecting 
the immediate or recent states and experiences of subjects in 
their natural environment [12], offers important potential to 
capture the fluctuation of mental well-being in adolescents. 
Yet, none of the existing scales of well-being are suitable for 
EMA, either because they are too long to be administered 
repeatedly; or because the dimensions they measure are not 
relevant for momentary assessment. Many authors aiming 
to assess mental well-being with EMA have thus decided 
to focus on its emotional dimension [13–16]. However, this 
solution leaves out the psychological and social aspects of 
well-being, which have been identified as decisive by sev-
eral authors [17–20], and may be especially important in 
adolescents because of the intense changes occurring dur-
ing this period of life [21]. We report on the development 
and psychometric properties of the Ecological MOmentary 
Well-Being Instrument (EMOWI), a new scale of mental 
well-being tailored for EMA use, that includes key dimen-
sions of adolescents’ mental well-being, as identified in the 
literature. We were initially inspired by the Affective Slider, 
a self-assessment scale designed to measure immediate emo-
tions [22] and composed of two sliders whose ends are rep-
resented by stylized facial expressions. Pictorial scales such 
as the Affective Slider have several benefits, as compared to 
verbal scales [23]: since there is no “necessity for translat-
ing feelings into words” [24], they tend to be more intui-
tively comprehensible, especially in the context of repeated 
measurement [25]. Furthermore, the target population being 
adolescents, we assumed a pictorial scale would be more 
engaging, and increase motivation in respondents [23, 26].

Methods

A mixed-methods study was conducted, following the scale 
development process defined by Boateng et al. [27], com-
bined with Sauer et al.’s approach to pictorial scales devel-
opment [23] (Fig. 1). We did not engage in an actual EMA 
validation design at this stage, considering the need to first 
evaluate the instruments’ basic properties in terms of accept-
ability, dimensionality, reliability, and content validity [28].

Phase 1: item development

Identification of domain(s) and item generation

Many definitions of mental well-being involve one of two 
distinct dimensions: (1) emotional or subjective well-being, 
from a hedonic perspective, which covers people’s “emo-
tional responses, domain satisfactions, and global judgments 
of life satisfaction.” [29]; and (2) psychological well-being, 
from an eudemonic perspective, which refers to cognitive 
functioning and self-realization [30] (e.g., self-esteem, resil-
ience, autonomy, etc.). While scales intending to measure 
mental well-being usually focus on one of these two per-
spectives [6, 8, 31, 32], there is growing evidence that both 
are complementary, and that together, they can help grasp 
the complexity of well-being in adults [20] and adolescents 
[33, 34]. The choice was therefore to not rely on a predefined 
theoretical framework, but rather, identify and include in the 
scale important dimensions related to adolescents’ mental 

Fig. 1  Scale development process framework for the EMOWI, 
derived from recommendations by Boateng et  al. [27], and Sauer 
et al. [23]
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well-being, whether affective or cognitive, to capture a wide 
and universal conception of this construct.

We conducted a literature review using the PubMed data-
base and the following terms: “(((“well-being”[All Fields]) 
OR (“wellbeing”[All Fields])) AND ((“adolescent”[All 
Fields]) OR (“youth”[All Fields]) OR (“teenager”[All 
Fields])))”. We searched for publications in English or 
French language with no date restriction and made use of 
the backward reference searching method [35] to identify 
further publications. For each identified dimension, defini-
tions and related scales items were compiled.

We then reviewed the identified dimensions to retain only 
those that met two conditions: perceived suitability to the 
adolescent population, and potential for variability in time, 
in line with the momentary assessment framework. This 
selection process resulted in a first set of items, based on 
existing scales and definitions. The scale was meant to be 
self-administered and response categories were represented 
by a line segment between two statements (later named 
“anchors” in this paper), corresponding to the ends of each 
dimension, and formulated according to a consensus within 
the development team (NA, MB, JE, YK, LM). Items were 
reviewed for appropriate wording, and specific attention was 
paid to ensure transcultural understanding in both France 
and French-speaking Canada.

Content validity assessment

To evaluate relevance, representativeness, and item quality, 
this first draft was submitted to a panel of experts, composed 
of a 14-year-old Quebecer adolescent, a Canadian mental 
health epidemiologist, and three French professionals spe-
cialized in adolescent psychiatry or psychology, using a 
written questionnaire. Answers were imported into NVivo 
Software v11, and a thematic analysis was conducted using 
Tourangeau’s theory of cognitive processes [36]. As evi-
denced by Tourangeau and Willis [37], four cognitive tasks 
are required from respondents when completing a question-
naire (comprehension, retrieval, decision, and response), the 
evaluation of which may help identify sources of error in 
answers. As the “retrieval” process (i.e., recallability and 
recall strategies used by respondents to retrieve relevant 
information from their memory) is not relevant in momen-
tary measurement, we used instead the concept of “tempo-
ral comprehension”, defined by Murphy et al. [38] as “the 
extent to which the respondent understands that the question 
is referring to the current period”. Data were independently 
coded into Tourangeau’s categories by MB and LR, and cod-
ing was compared using Cohen’s kappa coefficients, with a 
desired value > 0.80 [39].

Phase 2: scale development

Development of icons

Professional graphic designers from Atelier Valmy (Paris, 
France) were asked to produce icons to represent each 
anchor, that could be understandable by adolescents as 
young as 12 years old and would be as universally compre-
hensible as possible. This process was iterative, with design-
ers adjusting their work according to comments from the 
development team.

Pre‑testing of questions

Icons pre‑test Using the think aloud technique [40], picto-
rial anchors were submitted to a panel of eight adolescents 
aged 12 to 17 and recruited through convenience sampling, 
with careful attention paid to recruitment to ensure gender, 
age, and geographic diversity. Two were Quebecers and six 
were French. Individual interviews were conducted by MB 
through videoconference in January 2021 and lasted 30 min 
each. First, participants were asked to give their interpre-
tation of each pair of icons without any verbal clue. They 
were then informed about the underlying concept and were 
asked to report their suggestions to improve the icons, as 
well as their preferences when several versions were avail-
able for a same concept. Interviews were recorded and tran-
scribed verbatim. Data were imported into Iramuteq v0.7 
and lemmatized [41] to identify the terms adolescents most 
frequently used to describe each anchor. These terms were 
then compared to the definitions retrieved from the litera-
ture, to assess the extent to which participants’ understand-
ing was consistent with the intended meaning of icons. As 
recommended by Sauer et al. [23], this process was iterative, 
with icons being refined according to adolescents’ sugges-
tions after the first four interviews.

Contrary to the Affective Slider, and because some of the 
targeted concepts were considered as complex to understand, 
a verbal instruction was kept above each item to reduce mis-
understanding. Two versions of the scale were created for 
comparison: one with pictorial anchors (icons), and one with 
verbal anchors, later named “pictorial” and “verbal” ver-
sions, respectively.

Item pre‑test To identify any remaining source of measure-
ment error [38] and assess face validity, the scale was sub-
mitted to a new sample of seven French adolescents aged 12 
to 16 years. Individual cognitive interviews were conducted 
by MB in April 2021, using the verbal probing technique 
[42], and lasted 40  min each. For each item, participants 
were encouraged to share any suggestion to improve under-
standing and usability before quantitative testing. They were 
also questioned about their opinion regarding the respec-
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tive benefits and drawbacks of verbal and pictorial anchors. 
Interviews were recorded and transcribed verbatim. Data 
were imported into NVivo software, and Tourangeau’s 
model of cognitive processes [36] was used to conduct a 
thematic analysis. Data were independently coded into Tou-
rangeau’s categories by MB and LR, with the addition of a 
new category called “pictorial comprehension”, to account 
for participants’ understanding of icons, and coding was 
compared using Cohen’s kappa coefficients.

Phase 3: scale evaluation

Sampling and survey administration

Evaluation of the scale psychometric properties was con-
ducted as part of a pilot study for the EXIST project, using 
data collected in May and June 2021 in a sample of 8th grad-
ers from four French schools located in the French Grand 
Est region. Schools were selected in collaboration with the 
regional board of education, according to their characteris-
tics (rural or urban location, socioeconomic environment, 
and size), to represent a diverse population of adolescents. 
As recommended by the COSMIN Study Design checklist 
for Patient-reported outcome measurement instruments [43], 
the aim was to collect at least 200 observations.

Both versions of the scale (pictorial and verbal) were 
administered twice on the same school day during class 
hours, first in the morning and then in the afternoon, to 
investigate intraday test–retest reliability, given the momen-
tary nature of measurement. On the first administration, 
sociodemographic information was collected: age (years), 
and gender (female, male, other), and a unique anonymous 
identifier was given to each student to allow matching of the 
two data points.

The scale was implemented in the Research Suite, an 
online platform provided by Polygon Research Inc., and 
administered on numeric tablets. The slider was presented 
on a continuous line with 11 steps. Participants were asked 
to move it to the position that best described their experi-
ence at the moment they were answering. The position was 
interpreted for each item as a discrete score ranging from 0 
to 10, with the middle point at 5, where the departure posi-
tion was located. To go to the next question, participants had 
to at least click once on the slider, each item being presented 
on a separate page. A global score was calculated by totaling 
the score for all items, with reverse scoring of the 2nd, 3rd, 
and 4th items. The use of single items was not considered.

Sample characteristics were summarized using descrip-
tive statistics.

Tests of dimensionality

Despite the various dimensions of mental well-being, the 
hypothesis was that the scale would observe a unidimen-
sional structure, with well-being as the higher factor. A con-
firmatory factor analysis (CFA) was carried out to test the 
appropriateness of this hypothesis, first on a training set, 
then, after modification and retest of the model if needed, 
on a validation set, both sets being independent subsamples 
of the whole sample. The comparative fit index (CFI) and 
Tucker–Lewis index (TLI) were assessed with a desired level 
of > 0.9. The Root Mean Square Error of Approximation 
(RMSEA) was calculated, as well as the items loadings, with 
a desired value of < 0.08 and > 0.3, respectively [27].

Reliability

Internal consistency Cronbach’s alpha was calculated to 
measure internal consistency, with a desired value between 
0.70 and 0.95 [44].

Test–retest reliability To determine whether a change in the 
global score was expected between the two measurement 
points, participants were asked an additional question at 
the beginning of the second administration: “Compared to 
this morning, would you say you feel better, worse, or the 
same?” with three predefined answers (“Better”, “Worse”, 
“The same”).

The intraday test–retest reliability was assessed in the 
subgroup of adolescents who reported feeling the same on 
the two occasions only, using intra-class correlation coef-
ficients (ICC), with a desired value > 0.70 [44]. While the 
EMOWI was designed to evaluate fluctuations in well-being 
in an EMA context, we restricted the sample for this analysis 
to optimize the evaluation of test–retest invariability.

Validity

Concurrent validity The Warwick-Edinburgh Mental Well-
being Scale (WEMWBS) was selected for comparison 
because it has good psychometric properties [17], has been 
validated in adolescents [5], has been translated in French 
[45], and explores both hedonic and eudemonic aspects of 
well-being. Correlations between EMOWI and WEMWBS 
scores were calculated using Spearman’s rank correlation 
coefficients, and a positive correlation was expected despite 
the different timeframes, as both scales measure similar 
concepts.

Correlations were checked between the EMOWI score 
and the scores of the Hospital Anxiety and Depression Scale 
(HADS) [46] and the Adolescent Depression Rating Scale 
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(ADRS) [47]. Both HADS and ADRS have been validated 
in French adolescent populations, and measure depressive 
symptoms, which are considered as opposite to mental well-
being [19]. Negative correlations were expected.

Content validity Distribution of responses was examined to 
look for any floor (or ceiling) effect, defined as a clustering 
of more than 15% of participants at the lowest (or highest) 
score [44].

All quantitative analyses were conducted using R statis-
tical software v4.0.3 for both the pictorial and the verbal 
versions of the scale, in order to compare their respective 
properties [23].

Ethical considerations

Prior to their participation, adolescents and their legal 
representatives were informed in writing about the study 
and their right to refuse to participate or to ask for the 
removal of their data at any time. Data from cognitive 
interviews that were considered as potentially identify-
ing were not transcribed, to ensure complete anonymity.

The study was registered in accordance with French 
regulation following reference methodology MR004, in 
coordination with the Université de Lorraine Data Protec-
tion Office (no. 2021-156).

Results

Results are described according to the previously defined 
framework (Fig. 1). Table 1 presents an overview of the 
scale development qualitative process.

Phase 1: item development

Identification of domain(s) and item generation

The review identified 22 publications of interest, of which 6 
reported the development of a scale, and 16 were conceptual 
papers. Six were specific to child or adolescent populations.

Analysis of these publications helped identify 16 major 
concepts related to mental well-being: competence, self-
esteem, engagement, optimism, emotions, emotional stabil-
ity, positive relationships, resilience, vitality, life or domain 
satisfaction, autonomy, environmental mastery, personal 
growth, purpose in life, health, and safety and supportive 
environment (Appendix).

The selection process led by the authors helped retain 
six dimensions covering both hedonic and eudemonic 
dimensions of adolescent mental well-being, and suitable 
to EMA: emotions, feeling of safety, positive relationships, 
vitality, self-esteem, and autonomy. A first set of eight items 
was drafted, to provide a momentary measurement of each 
dimension, with the dimension “emotions” being split into 
three items covering happiness, stress, and boredom.

Content validity assessment

All dimensions were endorsed by the experts. However, 
evaluation of relationships was perceived as insufficient by 
the adolescent expert, who suggested to add another item 
assessing the feeling of being valued. This referred to the 
concept of “connectedness”, defined as the feeling of being 
accepted and loved by others in the work of Ryan, Huta and 
Deci [48] and in the EPOCH Measure of Adolescent well-
being [9], and to an item of WEMWMS (“I’ve been feeling 
loved”) [17], and was therefore unanimously approved by the 
authors. The item measuring “happiness” was reworded and 

Table 1  Overview of the qualitative process carried out during the EMOWI development

Investigated scale version Verbal version Icons only Pictorial version

Number of participants 5 8 7
Participants’ characteristics • 4 professionals 8 adolescents 7 adolescents

• 1 adolescent
Type of data collection Written electronic questionnaire Cognitive interviews 

(think aloud)
Cognitive interviews (verbal probing)

Number of identified problems 5 2 1
Types of identified problems (according to 

Tourangeau’s theory)
• Temporal comprehension (1) • Temporal comprehension

• Decision (1)
• Response (2)
• General comprehension (1)

Number of adjustments made in text 4 _ 1
Number of adjustments made in icons _ 2 0
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moved to the penultimate place to avoid confirmatory bias 
because of its understanding by two experts as a superior 
dimension.

Intercoder agreement was excellent, with Kappa scores 
greater than 0.80 for all cognitive processes (0.811 for gen-
eral comprehension, 0.993 for temporal comprehension, 
0.819 for decision, and 0.926 for response).

Phase 2: scale development

Development of icons

Icons were created for each anchor. For four items, two prop-
ositions were retained by the authors (Appendix).

Pre‑testing of questions

Icons pre‑test Icons for four items (self-esteem, loneliness, 
happiness, and feeling of being valued) were spontaneously 
understood by all adolescents. For three items with two 
available propositions (stress, autonomy, and safety), cogni-
tive interviews helped select the most relevant ones, based 
on majority opinion (at least five out of eight adolescents). 
For two items, icons were improved after the first four inter-
views, thanks to suggestions made by adolescents: batter-
ies were added to the icons representing energy, and the 
boredom icon look was emphasized. These modifications 
improved understanding during the next 3 interviews. Icons 
were then refined by graphic designers to ensure a harmoni-
ous presentation.

Item pre‑test Previous iterative steps proved to be useful 
since questions and icons were well understood by all par-
ticipants. Adolescents found the icons and slider helpful and 
enjoyable, in comparison with the verbal version (“I think 
icons are more interesting than words, because we don’t 
need to think a lot and it’s easier to relate with”). They 
enjoyed the predefined steps on the slider, and agreed on 
the number of response options, supporting the use of a dis-
crete scale (“I think it [the predefined steps] is a good idea, 
because if there are no steps, it is more difficult to place the 
slider, we don’t know where to put it.”). For all items, inter-
viewed adolescents agreed on the intraday variability of the 
concepts and the importance of a momentary assessment: “I 
think it [the feeling of safety] can change a lot throughout 
the day because it depends on many things: the people we 
are with, the kind of day we had, where we are …”. Only one 
problem was evidenced, regarding the temporal comprehen-
sion of the item exploring “boredom”, as one adolescent 
observed he couldn’t be bored “at this moment”, because he 
would be busy answering the questions. This was addressed 
by adding a temporal indication as an introduction to the 
scale, to refer to the last few minutes before completing the 

questionnaire. All participants found the scale exhaustive 
regarding well-being.

Intercoder agreement was again excellent, with Kappa 
scores greater than 0.90 for all processes (0.903 for general 
comprehension; 0.941 for pictorial comprehension; 0.951 
for temporal comprehension; 0.997 for decision; 0.905 for 
response).

Phase 3: scale evaluation

Sampling and survey administration

On the first administration, 387 and 383 adolescents com-
pleted the pictorial and the verbal versions of the EMOWI, 
respectively. Sample characteristics are described in Table 2.

Tests of dimensionality

Using the training dataset, CFA on the complete scale 
showed unsatisfactory fit (CFI: 0.903, TLI: 0.870, RMSEA: 
0.081). Standardized loadings for all items were above 0.5, 
except for the item exploring boredom (standardized load-
ing: 0.181), which was therefore removed. CFA estimations 
for the new 8-item scale were consistent with the unidi-
mensional hypothesis, with CFI and TLI being above their 
desired values and RMSEA being under 0.08 for all datasets 
(training set, test set, and whole sample), for both the picto-
rial and the verbal versions (Table 3).

Reliability

Internal consistency Cronbach’s alpha was 0.85 for the pic-
torial version and 0.86 for the verbal version, showing high 
internal consistency.

Table 2  Characteristics of the 
sample used for quantitative 
evaluation of the EMOWI

Characteristic N = 387

Age (years)
12 4 (1.0%)
13 192 (49.6%)
14 183 (47.3%)
15 8 (2.1%)
Gender
Male 203 (52.5%)
Female 179 (46.3%)
Other 5 (1.3%)
School type
General 380 (98.2%)
Adapted 5 (1.3%)
Other 2 (0.5%)
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Test–retest reliability 376 adolescents completed the scale 
on the second administration. Due to logistic constraints, 
138 participants completed the two measurement points 
in a row in the morning and were therefore excluded from 
the test–retest reliability analysis to avoid contamination by 
memorization of responses.

Among the remaining 238 adolescents, 136 (57.1%) 
reported to be feeling the same on the two occasions. ICC 
in this subgroup showed high reliability (Table 3).

Validity

Concurrent validity As hypothesized, a positive and signifi-
cant correlation was evidenced with WEMWMS score, and 
negative and significant correlations were observed between 
the EMOWI global score, and scores obtained with ADRS 
and HADS (Table 3).

Content validity While responses for all items were skewed 
toward 10 after reverse scoring, this was less obvious on 
the global score, for which no ceiling effect was evidenced 

(Fig. 2). No clustering > 15% was evidenced at 5, the slider 
departure position.

Comparison between the pictorial and verbal versions 
(Table 3, Appendix)

Both versions had similar psychometric properties.

Discussion

This paper followed the development process of the Eco-
logical MOmentary Well-Being Instrument (EMOWI) for 
adolescents, the first scale of adolescents’ mental well-being 
suitable for EMA. Given the current lack of appropriate 
measurement tools, the EMOWI could help better under-
stand the impact of adolescents’ emotional reactivity on 
health behaviors, as well as the effectiveness of dedicated 
mental health interventions [49].

The EMOWI showed proficient face validity, internal 
consistency, and reliability, after one item was removed. 
Correlations with existing instruments were consistent 

Table 3  Psychometric property estimations for the EMOWI pictorial and verbal versions

CFI Comparative fit index, TLI Tucker–Lewis index, RMSEA Root mean square error of approximation, ICC Intra-class correlation coefficient, 
WEMWBS Warwick-Edinburgh Mental Well-being Scale, ADRS Adolescent Depression Rating Scale, HADS Hospital Anxiety and Depression 
Scale
a Statistically significant correlation (p < 0.05)

Scale version CFI TLI RMSEA Cronbach’s 
alpha

ICC Correlation with 
WEMWBS

Correlation 
with ADRS

Correlation 
with HADS

Correlation with 
feeling of being pres-
sured

Pictorial 0.937 0.912 0.072 0.85 0.83 0.67a −0.55a −0.47a −0.47a

Verbal 0.949 0.928 0.070 0.86 0.72 0.68a −0.58a −0.49a −0.55a

Fig. 2  Global score distribution for pictorial and verbal versions of EMOWI (median score for pictorial version: 62.0 [IQR: 47.0–70.5]; verbal 
version: 61.0 [47.0–71.0])
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with predefined hypotheses. The fact that WEMWS and 
EMOWI investigate similar dimensions but use different 
timeframes and that the feeling of safety is not investi-
gated by WEMWMS, may explain the positive, yet partial 
correlation < 0.70.

The pictorial version not only showed similar psycho-
metric properties to the verbal version, but was also unani-
mously preferred by interviewed adolescents, as they found 
it easier to understand and relate with. Given the alleged 
increase in respondents motivation induced by pictorial 
scales, as well as their convenience in momentary meas-
urement [23], these results further support the use of such 
scales in adolescent populations. Icons could also facilitate 
the adaptation of the EMOWI to other languages and cul-
tural contexts, and help tackle lower participation rates in 
populations with low literacy.

Strengths

The EMOWI development was based on an innovative pro-
cess combining recent recommendations by Boateng et al. 
[27] and Sauer et al. [23]. It included a comprehensive lit-
erature review, cognitive interviews, and an evaluation of the 
scale psychometric properties, which together helped pro-
gressively refine the instrument, until it seemed sufficiently 
understandable and relevant to adolescents. Qualitative find-
ings also helped better understand quantitative results. For 
instance, the poor loading of the item assessing boredom 
was consistent with observations made by two adolescents 
during the pre-testing phase who mentioned that “boredom 
isn’t necessarily a bad thing” and may therefore not be pre-
dictive of adolescents’ momentary well-being, contrary to 
the initial assumption. The ceiling effect observed on item 
scores was also consistent with a comment from an expert, 
who stated that “during adolescence […], we tend to move 
towards extreme responses.” Besides, no ceiling effect 
was evidenced on the global score, showing the EMOWI 
as a whole is well calibrated to detect different levels of 
well-being.

The EMOWI covers affective (happiness, stress, energy), 
cognitive (self-esteem, autonomy), as well as social aspects 
(loneliness, feeling of being valued, safety, autonomy) of 
adolescents’ mental well-being. The development team 
included researchers from France and Canada, and adoles-
cents from both countries participated to minimize the risk 
of cultural bias, for both text and icons. Finally, the sample 
used for quantitative evaluation included adolescents from 
heterogeneous socioeconomical and academic backgrounds, 
favoring understandability in various contexts.

To our knowledge, this report is also one of the firsts 
to provide a comparison of the psychometric properties of 
the pictorial and verbal versions of the same scale, showing 

similar values and thus further supporting the use of picto-
rial scales, when appropriate [23].

Limitations

The EMOWI was not evaluated in a true EMA context in 
this study. Considering the consequent resources needed for 
EMA, as well as its more intrusive nature, we first aimed to 
ensure our scale had satisfactory basic properties. Besides, 
the EMOWI was specifically designed for EMA, and its 
comprehension as a momentary measure by adolescents was 
confirmed during qualitative interviews. These encouraging 
results are likely to support the suitability of the EMOWI 
for the detection of fluctuations in adolescents’ well-being 
using EMA.

Further research is also needed regarding the most effec-
tive layout for sliders used in self-measurement tools. For 
instance, adding visual cues along the slide steps, as in the 
Affective Slider [22], might help respondents better convey 
their feeling on the scale and reduce floor or ceiling effects. 
Besides, despite a transcultural development, quantitative 
evaluation of the EMOWI could not be conducted in Can-
ada due to restrictions related to the Covid-19 pandemic. 
However, since the EMOWI psychometric properties in the 
French sample were satisfactory, it is likely future testing in 
Canada will show similar results.

Conclusions

To this day, the EMOWI is the first instrument to provide a 
measurement of momentary well-being in adolescents. Its 
innovative nature, strong psychometric performance, short-
ness, and easiness of use make it an excellent candidate 
for use in EMA. Future work should test the instrument in 
EMA, to further confirm its potential to investigate health 
behaviors and mental health in adolescents.
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