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Abstract
Background: Experience sampling methods (ESMs) have been used in clinical research to collect data on emotional and
behavioral states in real-life contexts among different populations. Although the use of ESMs in mental health has increased, it
has not been applied to larger samples of young people in disadvantaged urban settings.
Objective: This study aimed to determine the extent to which mood status scores (happiness and nervousness) vary during a
week, as a function of having or not having symptoms of depression or anxiety, in a sample of adolescents and young adults
in the cities of Buenos Aires, Bogotá, and Lima. A secondary objective was to identify factors associated with mood scores,
including sociodemographics, quality of life, and daily activities.
Methods: This study was part of the Building Resilience and Resources to Reduce Mental Distress in Young People in Latin
America research program, which focuses on mental health resources for young people. Participants (n=143) aged 15‐24 years
completed daily ESM assessments over a week using the mobile app, resulting in 5246 reports. Data were analyzed using
descriptive analyses with 2-tailed t tests and chi-square tests, and multilevel linear regression was used to examine associations
between depressive or anxiety symptoms, mood variability, and factors influencing mean mood. Finally, Spearman correlation
assessed the relationship between happiness and nervousness.
Results: The analysis revealed that depressive or anxiety symptoms were not significantly associated with increased variabil-
ity in mood scores (happiness P=.40 and nervousness P=.84). However, males exhibited greater variability in happiness
and nervousness scores (P<.001) than females. Additionally, young people showed higher variability in nervousness than
adolescents (P=.02). Regarding average happiness scores, young adults reported higher average happiness than adolescents
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(β=.604; P=.003). Engaging in structured activities (eg, sports, music lessons, and dance classes) was associated with increased
happiness (β=.266; P=.01). In contrast, instrumental activities (eg, cleaning, shopping, meal preparation, or taking medication;
β=−.144; P=.02) and work-related tasks (β=−.205; P=.01) were linked to lower happiness and higher nervousness (β=.387;
P<.001). Quality of life was positively correlated with happiness (β=.486; P<.001) and negatively correlated with nervousness
(β=−.273; P=.005). Finally, as for average scores, a strong negative correlation was found between happiness and nervousness
(rs=−0.92; P<.001). The simple multilevel analysis showed that for each point of happiness, nervousness decreased by 0.45
points (95% CI −0.48 to −0.42; t3=−41.7; P<.001; SE 0.01).
Conclusions: Our study reveals that depressive and anxiety symptoms do not significantly affect the variability in predicted
happiness and nervousness scores. However, we observed that demographic factors, such as gender and age, play a role in
emotional variability.
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Introduction
Background
Adolescence and young adulthood are crucial periods
of social, behavioral, and psychological development and
change [1]. However, these periods are also associated
with increased vulnerability to mental health problems, with
most functional mental disorders typically manifesting before
the age of 25 years [2]. According to the World Health
Organization, approximately 14% of young people world-
wide experience mental health problems, with anxiety and
depression being the most prevalent [3]. These conditions
contribute to approximately 13% of the total health burden
in this age group [4], and they are more likely to experi-
ence depression and anxiety than older adults [5]. As a
result, the World Health Organization has identified the
reduction of depression and anxiety in adolescents as a key
priority, particularly in low- and middle-income countries
[6,7]. This includes Latin America, where adolescents and
young people living in large cities are more exposed to risk
factors for developing anxiety and depression [8,9]. Some
studies in Latin America have estimated that the prevalence
of depression or anxiety among young people varies, such
as 17% in Colombia [10], 16% in Peru [11], and 20% in
Argentina [12].

Evidence suggests that researchers and health professio-
nals should join forces to implement integrated actions to
understand the behavior of the incidence and prevalence
of mental health problems in young people as one of the
first steps in the prevention chain [13]. This should com-
plement retrospective data analysis, which is vulnerable to
attrition and recall bias [14], with techniques that explore
the triggering of symptoms, considering contextual and social
factors and elements of everyday life. In this sense, collect-
ing data on people’s experiences and mental states in their
daily lives is proposed from psychological and social science
research.

The experience sampling method (ESM) is a daily
technique of brief assessments that allows data collection in
daily life [15]. The ESM uses repeated self-reports through

a short questionnaire that participants complete when they
receive a signal (eg, phone notifications). The reports assess
participants’ experiences and behavior in real time, in their
natural environment, and at multiple time points throughout
their daily lives [15]. The ESM has several methodological
advantages: (1) it improves accuracy and ecological validity,
(2) it provides an assessment of participants in their natu-
ral environment in real time and at multiple points, and
(3) it offers a large and dynamic variation in data analy-
sis and reporting [16-18]. Statistically, ESM studies typi-
cally generate substantial data, as they can record multiple
measures per day over several days. Consequently, ESM data
can be used at a descriptive level (eg, estimating the average
of a specific variable) as well as at a more complex level (eg,
examining variability in the relationships between variables
across different groups) [19].

The ESM has been used in clinical research as a tool for
a range of psychological, psychophysiological, cognitive, and
behavioral data in real-life contexts in diverse populations
[18,20,21], including adolescents and young people [22,23].
Compared with traditional techniques (eg, cross-sectional or
longitudinal studies), ESM methodology limits recall bias and
captures individual variation in mental health indicators in
everyday life [18,24]. Multiple measures of an individual
using the ESM help to explore affective variability in more
detail and identify the context in which adaptive emotional
regulation is used [24].

Mood status variability is the changes and fluctuations
in how we feel emotionally over time [25]. High emotional
variability can disrupt an individual’s well-being and trigger
emotion dysregulation [25]. In this way, studies frequently
focus on the role of basic emotions (eg, happiness, nerv-
ousness or anxiety, anger, and sadness) because of their
relationship to well-being or mental health problems [26].
This variability tends to occur to a greater extent during
adolescence [25]. Capturing these variabilities may aid in
the development of future assessments of mental health
symptoms. Indeed, longitudinal studies have highlighted the
importance of mood variability, given that high levels of
“negative” emotions (ie, emotional inertia) may contribute to
anxiety and depressive symptoms [26,27]. Research has also
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found that mood variability is associated with differences in
support from others; for example, adolescents reported higher
levels of negative mood when they perceived less support
from their parents [19].

Moreover, applying this methodology to adolescents
highlights the association between mental health indicators
and the natural context through the average daily scores.
Some studies have reported that adolescents with higher
levels of negative mood (eg, depressive symptoms, stress, and
negative affect) spend more time alone and at home and have
reduced physical activity. Other studies have reported that
physical activity [20,24,25], engaging in artistic activities,
and being outdoors are associated with higher levels of
affective well-being [23,28-30].

Objective
Although the use of the ESM in mental health is becoming
more widespread, it has not been applied to larger samples of
adolescents and young adults in deprived urban areas of Latin
America. Therefore, this study used the ESM to determine the
extent to which mood status scores (happiness and nervous)
vary during a week, as a function of having or not having
symptoms of depression or anxiety, in a sample of adoles-
cents and young adults in the cities of Buenos Aires (Argen-
tina), Bogotá (Colombia), and Lima (Peru). A secondary aim
was to identify factors associated with mood scores, such
as sociodemographics, wellness factors (quality of life), and
daily activities.

Methods
Study Design
This study is part of the building resilience and resour-
ces to reduce mental distress in young people in Latin
America (OLA) research program, designed to identify the
personal and social resources that help young people prevent
and recover from mental distress [31]. We conducted an
ESM study in 3 Latin American countries. This study was
designed according to the CREMAS (Adapted Strengthen-
ing the Reporting of Observational Studies in Epidemiology
Checklist for Reporting Ecological Momentary Assessments
Studies) checklist [32], which is an adapted STROBE
(Strengthening the Reporting of Observational Studies in
Epidemiology) Checklist for Reporting Ecological Momen-
tary Assessments.
Ethical Considerations
This study’s protocol and all procedures were approved
by the Institutional Review Board of Universidad de
Buenos Aires (10-02-2020), Pontificia Universidad Javeri-
ana (FM-CIE-1138‐20), and Universidad Peruana Cayetano
Heredia (Constancia 581-33-20). Furthermore, it received
approval from the Research Ethics Committee of Queen Mary
University of London (QMERC2020/02).

In line with ethical guidelines, all young adult participants
completed an informed consent form, adolescents comple-
ted an informed assent, and their parent or legal guardian

provided informed consent. As for the consent procedure,
participants were informed about the nature of this study
before their participation. They were provided with a detailed
explanation of the activity, and those who were willing to
participate gave oral or written consent, depending on the
specific requirements of this study.

Regarding data privacy and confidentiality, all study
data were collected anonymously. No personally identifiable
information was linked to the data, and steps were taken
to ensure that participants’ confidentiality was maintained
throughout the research process.

Compensation for participation varied by country. In Peru,
participants were offered a voucher redeemable at a chain
shop, valued at 50 soles (at an approximate exchange rate
of PEN 1=US $0.27). In Colombia, participants received
a voucher worth 140,000 Colombian pesos (COP 1=US
$0.00021), while in Argentina, compensation was given in
the form of cash worth 2000 Argentine pesos (ARS 1=US
$0.0053). The compensation was provided to thank partici-
pants for their time and involvement in this study.
Participants
The sample consisted of participants between adolescents (15
and 16 y) and young adults (20 to 24 y) from a cohort of
the OLA research program from Buenos Aires, Bogotá, and
Lima [31]. This research program focused on key develop-
mental stages. This study included 2 groups; the first group
comprised individuals aged 15‐16 years, as mental health
issues often emerge during this period [33]. The second group
included young adults aged 20‐24 years, a stage following
adolescence but still relevant for the recurrence of mental
health disorders [34]. Participants aged 17‐19 years were
deliberately excluded to concentrate on the distinct stages
of early adolescence and young adulthood, both of which
provide valuable insights into mental health outcomes.

The recruitment of OLA targeted areas within the poorest
50% of neighborhoods, as identified using the Human
Development Index [35] in Bogotá and Lima, and the
Unsatisfied Basic Needs Index in Buenos Aires [36]. This
approach aimed to ensure that the sample was representative
of disadvantaged populations in these urban areas. Addition-
ally, the recruitment was carried out through collaborations
with service care, community organizations, schools, and
youth groups in each of the cities.

This study excluded people with severe mental health
problems (such as psychosis, bipolar disorder, and schizo-
phrenia), cognitive impairments, illiteracy, or who were users
of Huawei (Huawei Technologies Co, Ltd) phones due to
issues that arose during the ESM testing phase. Additionally,
participants were excluded if they reported a gender other
than male or female and if they did not complete the data on
the scales used.

Research assistants initially contacted 359 potential
participants in the OLA program, primarily via phone calls
and messaging. Of these, 7.8% (28/359) were not interested
in participating, 10% (36/359) could not be contacted, 19%
(68/359) were excluded due to using Huawei phones, 7.5%

JMIR FORMATIVE RESEARCH Vilela-Estrada et al

https://formative.jmir.org/2025/1/e65732 JMIR Form Res 2025 | vol. 9 | e65732 | p. 3
(page number not for citation purposes)

https://formative.jmir.org/2025/1/e65732


(27/359) did not complete the informed consent process, and
13.1% (47/359) did not complete training on app usage.

The average time between participation in the OLA cohort
baseline questionnaire and enrollment in this study was 107.6
(SD 29.7) days. For further details, please refer to the main
publication regarding this activity [30].
Procedures
Participants who met the inclusion criteria were invited to
participate in this study, and informed consent or assent
was obtained from those who agreed. Following consent,
participants attended a briefing session where the eMoodie
(eMoodie Ltd) app was installed on their phones. During this
session, they were trained to use the app to complete the
Experience Sampling Questionnaire (ESQ).

The eMoodie app, designed specifically for youths,
facilitates experience sampling techniques by delivering
notifications at random intervals [37]. Over 7 days, par-
ticipants received notifications to complete ESQs. Notifica-
tions for participants aged 15‐16 years were scheduled 5
times daily on school days (excluding school hours) and 8
times daily on weekends. For participants aged 20‐24 years,
notifications were sent 8 times daily throughout the 7 days
[30]. Their availability was considered to adjust notification
times.

Notifications were sent as pop-up alerts on participants’
phones, accompanied by a sound alert. Each notification
prompted participants to complete an ESQ, which inclu-
ded questions to assess their current mood. Follow-up was
conducted throughout this study to ensure compliance. If
participants did not respond to notifications during the first
half of the day (morning or afternoon), a follow-up call
was made to check their progress. If they had not comple-
ted the ESQs on day 2, they were contacted again the next
day. Additionally, a follow-up call was made if participants
completed less than 50% of the ESQs on days 1 and 2.
Participants who had responded to more than 50% of the
notifications on day 2 were not contacted. Additionally,
support was provided as needed, including app troubleshoot-
ing and rescheduling of notifications. No extensions were
given to participants who missed notifications, as the study
adhered to a strict 7-day timeline.

The final dataset was cleaned to remove invalid responses,
such as duplicates or ESQs completed in less than 1 sec-
ond, indicating “skipping,” and the study protocol specified
that only participants who completed at least 40% of the
notifications (compliance rate) were included in the final
dataset [31]. After data cleaning, the mean compliance rate
was 76%, ranging from 34% to 100%.
Instruments

Basal Measurements
As part of the OLA cross-sectional study [38], all participants
completed a questionnaire (online or paper) that included the
following measures.

The Patient Health Questionnaire-8 (PHQ-8) was used to
measure the severity of depressive symptoms. Eight items
are on a 4-point Likert scale (0=not at all, 1=several days,
2=more than half of the days, and 3=almost every day).
Participants were considered to have depressive symptoms if
they had a cutoff score of 10 or more [39].

The General Anxiety Disorder-7 (GAD-7) was used to
measure the severity of anxiety symptoms. It has 7 items on
a 4-point Likert scale (0=not at all, 1=several days, 2=more
than half of the days, and 3=almost every day). Participants
were considered to have anxiety symptoms if they had a
cutoff score of 10 or more [40].

Our study categorized participants into 2 groups: those
with depressive or anxious symptoms and those without
symptoms. They were considered to have depressive or
anxious symptoms if their scores on the PHQ-8 or GAD-7
were 10 points or more [39,40], respectively.

The Manchester Short Assessment of Quality of Life
(MANSA) was used to measure satisfaction with life, work
or unemployment, financial situation, number and quality
of friendships, sex life, leisure activities, housing, personal
safety, people living with others or living alone, family
relationships, physical health, and mental health. Satisfac-
tion is measured using a 7-point Likert scale ranging from
1=totally dissatisfied to 7=totally satisfied [41].

As for sociodemographic characteristics, information was
collected on participants’ age, gender (male or female),
country (Argentina, Colombia, or Peru), main occupation
(work, study, housewife, other, or no current occupation), if
currently working (no or yes), and education level (pri-
mary and high school education, or technical and university
education).

ESM Component
The following ESQ questionnaire [30] consisted of the
following questions:

1. “What are you doing right now?” for a free descrip-
tion of the main activity being performed. Responses
were open text in Spanish and were first organized
into simple codes for activities such as walking, eating,
bathing, etc. The codes were then grouped into 6
broad categories based on categories identified in
the literature: (1) Basic activities: activities related
to self-maintenance and self-care. Some examples are
eating, dressing, personal care and grooming, mobi-
lity, etc [42]. (2) Instrumental activities: these are
more complex than previous ones and allow people to
adapt to their environment. Examples include managing
finances, cleaning the home, shopping, preparing meals,
taking medication, etc [42]. (3) Relaxation activities:
this category refers to more informal and unstructured
activities that young people engage in to relax, unwind,
or simply pass the time without a specific purpose.
This can include activities such as watching television,
listening to music, chatting with friends, playing video
games, reading for pleasure, taking a nap, etc [43]. (4)
Structured activities: these are organized, planned, and
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have a specific purpose. Generally, these activities are
scheduled in advance and have a set timetable, such as
sports practice, music lessons, dance lessons, academic
tutoring, etc [44]. The latter type of activity included (5)
work and (6) educational activities.

2. “How happy or sad do you feel right now?” answered
with a 7-point scale from 1=very happy to 7=very sad.

3. “How nervous or calm are you right now?” answered
with a 7-point scale from 1=very nervous to 7=very
relaxed and calm). In this case, we reverse the scores so
that higher scores represent higher nervousness levels.

Statistical Analyses

Characteristics of the Participants
A descriptive analysis was conducted based on the sociode-
mographic characteristics and variables of interest of the
participants. The analysis was performed for the total sample
and stratified by the presence or absence of depressive
or anxious symptoms. For numerical variables, a 2-tailed
Student t test was used to assess differences in sociodemo-
graphic characteristics based on the presence of depressive
or anxious symptoms. Additionally, for categorical variables,
a chi-square test was performed to evaluate the association
between depressive or anxious symptoms with categorical
variables.

Average Levels of Happiness and
Nervousness
Data were reviewed to identify and remove invalid obser-
vations and duplicates. The average compliance rate after
cleaning was 76% [30]. A multilevel linear regression
analysis was conducted to examine the association between
having depressive or anxious symptoms (dichotomized
exposition 0 and 1) and the dimensions of happiness (ranging
from 1 to 7) and nervousness (ranging from 1 to 7) as
criterion variables. We used restricted maximum likelihood.
We considered a composite exposure to be the presence of
any conditions for the presence of depressive or anxiety
symptoms. This analysis considered the nested structure of
the data. The first level represented each measurement of
happiness and nervousness, averaging 5 to 8 measurements
daily. The second level represented each day, with a total of 7
days. Finally, the third level corresponded to each participant,
143 participants (approximately 50 for each country). We
consider the presence of depressive or anxious symptoms,
gender, age group, quality of life, educational level, and
whether the participant is currently working as fixed effects.
Additionally, we consider the happiness and nervousness
scores as random effects, so we consider these variables using
a random intercept and fixed slopes, allowing each participant
to have their baseline level of both variables. Further, our
analysis controls the time between self-report measures, as we
expect measures of happiness and nervousness taken closer
together in time to be more correlated than those taken further
apart [45].

The use of a multilevel linear regression model accoun-
ted for the variability both between measurements taken on
each day and between participants, allowing us to capture the

hierarchical nature of the data and to examine the association
of depressive and anxious symptoms with the dimensions
of happiness and nervousness, also adjusting for relevant
sociodemographic factors. The effect size was estimated
using the adjusted coefficient and a 95% CI. Statistical
significance was assessed at a significance level of less than
.05. A random effects model was used to account for the
nested structure of the data.

Variability in Predicted Happiness and
Nervousness Scores (Main Analysis)
Our study assessed the variance of the predicted scores for
happiness and nervousness using the previous multilevel
linear analysis results. We examined whether there were
significant differences in the variances of these predicted
scores between different groups, such as gender and age
groups, to determine whether the variances were equal or
differed significantly between them.

Our ANOVA focuses on a robust test for equality of
variances. Significant values mean that the variances of the
tested groups are different (P<.05), and therefore, the scores
of 1 group have more variability than another. The Levene
test analysis assumes that the scores are independent [45].
Although our data are nested, we considered it appropriate
to use this test as it was applied to the predicted values of
happiness and nervousness obtained from the linear multile-
vel model. These predictions were adjusted for covariates,
including both the random and fixed effects of the model.
This consideration ensures that the predictions adequately
reflect variations in the data adjusted for these covariates.

Relationship Between Happiness and
Nervousness
We conducted a correlation analysis using the predicted
scores obtained from the full multilevel model to assess
the correlation between these 2 variables. The Kolmogorov-
Smirnov normality test with Lilliefors correction identified
that the normal distribution assumption was unmet. We
performed a correlation analysis between predicted happiness
and nervousness scores using Spearman correlation coeffi-
cient because a nonnormal distribution was assumed, as these
are categorical ordinal values. We used the cutoff of the weak
(>0.2), moderate (>0.5), and strong correlations (>0.8).

Additionally, our study conducted a simple multilevel
analysis to explore the relationship between happiness and
nervousness, assuming the same standards as previously
mentioned. This analysis adopts a model incorporating a fixed
slope, random intercept, and random effects for happiness and
nervousness. We do not use any covariates.

Results
Characteristics of the Participants
Initially, 151 individuals participated in the original study;
however, 3 participants were excluded for reporting differ-
ent genders, 4 participants were excluded for not providing
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MANSA data, and 1 participant was excluded for not
reporting education level. Therefore, this study’s sample
consisted of 143 participants from Argentina (n=48, 33.6%),
Colombia (n=46, 32.2%), and Peru (n=49, 34.3%). The mean
age of the participants was 18.6 (SD 3.4) years.

The participants were reported over 7 days, and a total
of 5246 reports were collected or completed. Regarding the
activities performed by the participants, relaxation activities

were the most common (n=1904, 36.3%), followed by basic
activities (n=1033, 19.7%). Most participants were women
(n=85, 59.4%), exhibited depressive or anxious symptoms
(n=86, 60.1%), had studied as their primary occupation
(n=105, 73.4%), and were not current smokers (n=104,
72.7%). These activities and the sociodemographic character-
istics are shown in Table 1.

Table 1. Sociodemographic characteristics and participant activities in adolescents and young adults across 3 Latin American cities (N=143).

Overall (n=143)

With depressive or
anxious symptoms
(n=86)

Without depressive
or anxious symptoms
(n=57) P value

Numerical variable, mean (SD)a

Age (years) 18.6 (3.4) 18.7 (3.5) 18.5 (3.3) .75
MANSAb score 4.65 (1.1) 4.22 (1) 5.26 (0.9) <.001
Happiness (weekly average) 4.96 (1.4) 4.78 (1.5) 5.24 (1.3) <.001
Nervousness (weekly average) 2.95 (1.6) 3.17 (1.6) 2.64 (1.4) <.001

Categorical variable, n (%)c

Gender .32
Male 58 (40.6) 32 (37.2) 26 (45.6)
Female 85 (59.4) 54 (62.8) 31 (54.4)

Country .98
Argentina 48 (33.6) 29 (33.7) 19 (33.3)
Colombia 46 (32.2) 28 (32.6) 18 (31.6)
Peru 49 (34.3) 29 (33.7) 20 (35.1)

Age group .81
Adolescents (15 and 16 y) 71 (49.7) 42 (48.8) 29 (50.9)
Young adults (20 to 24 y) 72 (50.3) 44 (51.2) 28 (49.1)

Main occupation .96
Work 19 (13.3) 12 (14) 7 (12.3)
Study 105 (73.4) 62 (72.1) 43 (75.4)
Housewife 7 (4.9) 5 (5.8) 2 (3.5)
Other 3 (2.1) 2 (2.3) 1 (1.8)
No current occupation 9 (6.3) 5 (5.8) 4 (7)

Currently working .55
No 104 (72.7) 25 (29.1) 14 (24.6)
Yes 39 (27.3) 61 (70.9) 43 (75.4)

Education level .70
Primary and high school education 98 (68.5) 60 (69.8) 38 (66.7)
Technical and university education 45 (31.5) 26 (30.2) 19 (33.3)

Activities carried outd
Basic activities 1033 (19.7) 588 (18.9) 445 (20.8) .09
Relaxation activities 1904 (36.3) 1170 (37.6) 734 (34.3) .01
Educational activities 557 (10.6) 284 (9.1) 273 (12.8) <.001
Structured activities 129 (2.5) 45 (1.5) 84 (3.9) <.001
Instrumental activities 884 (16.8) 547 (17.6) 337 (15.8) .08
Work activities 309 (5.9) 215 (6.9) 94 (4.4) <.001

a Student t test
bMANSA: Manchester Short Assessment of Quality of Life.
cChi-square test.
dAs the denominator, 5246 evaluations were performed, and only the most relevant activities were reported.
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Participants obtained a mean score of 5.05 (SD 1.57) on the
happiness scale, which is closer to being happy than to being
sad. As for the mean score for nervousness, it was 4.96 (SD
1.42), and this mean score leans more toward nervousness
than calmness. Table 1 presents the differences in sociodemo-
graphic characteristics between participants with and without
depressive or anxious symptoms. Participants with these
symptoms showed lower quality of life and happiness scores
and higher nervousness scores.
Variability in Predicted Happiness and
Nervousness Scores
According to our multilevel model, having depressive
or anxiety symptoms did not result in significant differ-
ences in the variability of predicted happiness (P=.40)
and nervousness (P=.84) scores compared to not having

symptoms. This means that participants with depressive or
anxious symptoms do not show greater variability in their
scores between the different measurements; that is, there are
no large changes from high to low scores from one measure-
ment to another compared to people without such symptoms.

However, we did observe a relationship between the
variations in the predicted nervousness scores and some
demographic variables, including gender and age group.
Specifically, males and individuals aged 20 to 24 years
exhibited higher variability in their nervousness scores than
females and adolescents, respectively.

Similarly, differences in the variations of the predicted
happiness scores were associated with gender. Thus, male
participants exhibited the highest variability in their happiness
scores (Table 2).

Table 2. Variability in happiness and nervousness scores in adolescents and young adults across 3 Latin American cities. Our analysis used a robust
test for equality of variances. Analysis was performed on 143 participants with a total of 5246 experience sampling method reports.

Happiness Nervousness
SD W50 P value SD W50 P value

Gender 107.3 <.001 26 <.001
Female 0.474 0.373
Male 0.561 0.408

Age group 0.4 .51 5.2 .02
Adolescents (15 and 16 y) 0.524 0.397
Young adults (20 to 24 y) 0.539 0.420

Depressive or anxious symptoms 0.7 .40 0 .84
No 0.492 0.354
Yes 0.505 0.342

Day 0.6 .70 0.5 .77
Monday 0.539 0.418
Tuesday 0.536 0.418
Wednesday 0.542 0.418
Thursday 0.525 0.402
Friday 0.527 0.409
Saturday 0.527 0.401
Sunday 0.555 0.421

Average Mean Scores of Happiness and
Nervousness
Young adults had higher mean scores of happiness than
adolescents (β=.604; P=.003; 95% CI 0.214 to 0.994). In
addition, quality of life scores were associated with higher
happiness scores (β=.486; P<.001; 95% CI 0.334 to 0.637).
Regarding specific activities they engaged in during the
assessment, participants who were engaged in structured
activities had higher mean happiness scores than those who
did not engage in these activities (β=.266; P=.01; 95% CI

0.055 to 0.476). On the contrary, participants who were
engaged in instrumental activities (β=−.144; P=.02; 95% CI
−0.263 to −0.026) or work activities (β=−.205; P=.01; 95%
CI −0.362 to −0.048) had lower mean happiness scores than
those who were not engaged in these activities (Table 3).

The mean scores of nervousness were negatively associ-
ated with quality of life scores (β=−.273; P=.005; 95% CI
−0.463 to −0.084) and were higher among those engaged
in work activities (β=.387; P<.001; 95% CI 0.214 to 0.561)
compared to those who did not (Table 4).
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Table 3. Average happiness levels in adolescents and young adults across 3 Latin American cities. Analysis was performed on 143 participants with a
total of 5246 experience sampling method reports.

Mean predicted Estimate SE t test (df) P value Lowera Upperb

No Yes
Depressive or anxious symptoms 5.19 4.8 0.103 0.16 0.64 (136) .52 −0.216 0.421
Gender 5.07c 4.88d −0.021 0.14 −0.15 (136) .88 −0.302 0.26
Age group 4.89e 5f 0.604 0.2 3.06 (136) .003 0.214 0.994
Activities

Basic activities 4.89 5.22 0.103 0.06 1.77 (4254) .33 −0.641 0.848
Relaxation activities 4.97 4.94 −0.072 0.05 −1.31 (4254) .42 −0.767 0.624
Educational activities 5 4.58 −0.368 0.07 −5.23 (4254) .12 −1.262 0.527
Structured activities 4.95 5.37 0.266 0.11 2.47 (4254) .01 0.055 0.476
Instrumental activities 4.97 4.88 −0.144 0.06 −2.39 (4254) .02 −0.263 −0.026
Work activities 4.97 4.82 −0.205 0.08 −2.56 (4254) .01 −0.362 −0.048

MANSAg score (numeric)   —h   — 0.486 0.08 6.34 (136) <.001 0.334 0.637
aLower: lower bound 95% interval.
bUpper: upper bound 95% interval.
cMale.
dFemale.
eAdolescents (15 and 16 y).
fYoung adults (20 to 24 y).
gMANSA: Manchester Short Assessment of Quality of Life.
hNot applicable.

Table 4. Average nervousness levels (reverse coded) in adolescents and young adults across 3 Latin American cities. Analysis was performed on 143
participants with a total of 5246 experience sampling method reports.

Mean predicted Estimate SE t test (df) P value Lowera Upperb

No Yes
Depressive or anxious symptoms 2.7 3.15 0.173 0.2 0.86 (136) .39 −0.227 0.573
Gender 2.82c 3.07d 0.144 0.18 0.81 (136) .42 −0.208 0.496
Age group 5e 5.06f −0.431 0.25 −1.74 (136) .08 −0.921 0.059
Activities

Basic activities 3.02 2.73 −0.092 0.07 −1.4 (4254) .39 −0.923 0.739
Relaxation activities 3 2.91 0.009 0.06 0.15 (4254) .91 −0.763 0.781
Educational activities 2.9 3.49 0.554 0.08 7.11 (4254) .09 −0.436 1.545
Structured activities 2.97 2.59 −0.182 0.12 −1.53 (4254) .13 −0.415 0.051
Instrumental activities 2.95 3.01 0.117 0.07 1.75 (4254) .08 −0.014 0.248
Work activities 2.94 3.29 0.387 0.09 4.38 (4254) <.001 0.214 0.561

MANSAg score (numeric) —h — −0.273 0.1 −2.85 (136) .005 −0.463 −0.084
aLower: lower bound 95% interval.
bUpper: upper bound 95% interval.
cMale.
dFemale.
eAdolescents (15 and 16 y).
fYoung adults (20 to 24 y).
gMANSA: Manchester Short Assessment of Quality of Life.
hNot applicable.

Relationship Between Happiness and
Nervousness
The full multilevel analysis, which includes various covari-
ates, shows a strong and negative correlation between the
predicted values of happiness and nervousness (rs=−0.92;
P<.001; n=5246). Additionally, the simple multilevel analysis
found that for each point of happiness, the nervousness score

decreased by an average of 0.45 points (95% CI −0.48 to
−0.42; t3=−41.7; P<.001; SE 0.01).
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Discussion
Main Findings and Comparison With
Previous Work
This study used the ESM to examine daily mood status
variability (happiness and nervousness) in a sample of
adolescents and young adults with (n=86/143, 60%), and
without (n= 57/143, 40%) anxiety or depressive symptoms
in Buenos Aires, Bogotá, and Lima. Our findings revealed
that having depressive or anxiety symptoms is not signifi-
cantly associated with differences in the variability of daily
happiness and nervousness scores.

Although some studies have found that mood variability
in patients with mental health problems [46-48], mainly
in adults with major depressive disorder, was higher than
in individuals without mental health problems, there is
still much debate about the nature of mood fluctuations
in this population. Some studies are consistent with our
findings, reporting “emotional inertia,” “emotional inflexibil-
ity,” or lower mood variability over time in these individu-
als. For example, Lamers et al [49] and Nelson et al [50]
found no significant differences in mood variability between
those with and without mental health issues. Kuppens et al
[27] argue that depressive episodes involve high emotional
inertia, implying less mood variability, while Shin et al [51]
identified that negative experiences correlated with anxiety
and depression but did not significantly impact variability.

These mixed findings highlight the complexity of mood
variability to mental health, indicating that other factors may
also influence these dynamics. Considering this, Pemberton
and Tyszkiewicz [52] suggested that the apparent discrepancy
between stability and variability in assessments of mood in
individuals with mental health problems may be due to the
use of different time frames in other studies. It is, therefore,
plausible that individuals manifest both short-term mood
stability and variability when examined over a more extended
period. The mood swings observed in our study may reflect
the “short-term stability” of mood in individuals with mental
health problems, and it is possible that over a longer period,
fluctuations indicating severity or recovery from emotional
distress may become more evident. For example, a study
of 482 Dutch adolescents followed up 3 times a year for
5 years to observe how their mood varied and how this
related to depressive symptoms, delinquent acts, and alcohol
consumption. Most of the adolescents showed emotional
stability; however, a small group experienced an increase in
mood variability during middle adolescence, showing more
persistent depressive symptoms and delinquent behaviors
[53]. Similarly, 1 study assessed the daily fluctuation in
mood (ie, happiness, anger, sadness, and anxiety) with 54
adolescents (9‐12 y) during 4 months at a daily reporting
interval. Results evidenced “relatively stable” levels of mood
during the first months of the COVID-19 pandemic [54].
Another study of 58 early adolescents from the Netherlands
was conducted over 7 days to explore associations between
social context and adolescents’ daily mood state. Participants
were enrolled in 5 to 8 daily prompts, using the Ecological

Momentary Assessment. Early adolescents showed mood
variability when they are alone than in peripheral company
[55].

However, our results regarding emotional variability
reveal a notable divergence from existing literature on
gender differences in adolescents and young adults [25,56].
Specifically, we found that males exhibited greater mood
variability in happiness and nervousness than females. This
variability was particularly pronounced in happiness scores
compared to females. This observation contrasts with the
common finding in the literature that females typically
report greater emotional variability. However, it aligns
with studies suggesting that males might experience more
intense emotional responses to stimuli that induce happiness,
excitement, or perceived challenges [57,58].

Finally, concerning emotional variability, young adult
participants exhibited greater variability than adolescents in
nervousness scores. Previous studies have shown that greater
emotional instability is common during late adolescence and
young adulthood, resulting in wider and more rapid mood
swings. However, these are not always largely related to
psychological or social maladjustment within each adolescent
[59,60]. These fluctuations in mood are usually the result
of internal or external processes to which a person is more
or less sensitive, but they will also involve individual and
contextual aspects such as the affective base (the initial
emotional state) and the strength of the attractor (the tendency
to return to a specific emotional state) [27].

It was identified that there is a significant and negative
relationship between the average scores of happiness and
nervousness obtained during the follow-up week, meaning
that as happiness increases, nervousness tends to decrease,
and vice versa [61]. This finding aligns with the theoret-
ical understanding that these two emotions are inversely
related and suggests that intervening in one emotion could
impact the other [61]. Recognizing this interplay can inform
the development of more effective strategies for emotional
well-being, potentially incorporating approaches that address
both positive and negative emotions to achieve a more
balanced emotional state.

We also found that young adults and those with higher
perceived quality of life had higher average happiness scores
during the follow-up week. Some studies suggest a reduction
in subjective well-being during adolescence, which could be
attributed to factors such as social pressure, uncertainty about
the future, and other typical changes in this life stage [62-64].
As individuals transition into adulthood, they often develop
new identities and relationship patterns, potentially leading
to increased cohesion and commitment to personal and
social goals [65]. Additionally, previous research indicates
that higher subjective well-being is associated with more
favorable perceptions of various life aspects, such as health,
interpersonal relationships, and the work environment [66].
This supports our findings, suggesting that lower quality of
life scores are related to higher nervousness levels.

For daily activities reported in the ESM questionnaire
by participants during the follow-up week, engaging in
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structured activities (such as playing sports, doing art
activities, having group activities with others, etc) was
positively related to happiness scores. This is consistent with
previous literature using the ESM, where adolescents reported
feeling happier during structured leisure activities due to the
opportunity to develop activities of interest and the positive
impact on mood improvement in everyday life, and found
that time spent with peers particularly reduces symptoms of
anxiety and sadness [67,68].

Finally, doing instrumental activities (eg, managing
finances, cleaning the home, shopping, preparing meals, etc)
was negatively related to happiness, and performing work
activities was related to lower happiness and higher nervous-
ness levels. These results could be explained by the fact
that instrumental activities may be perceived as a burden or
an obligation rather than as rewarding or satisfying [68-71].
Similarly, work activities can be a source of stress and worry
for many people. This may be due to work pressure, job
demands, or lack of job satisfaction.
Strengths and Limitations
Using the ESM, this study collects real-time data on
emotional and behavioral states in real contexts from young
people in urban areas in middle-income countries. The use
of the ESM to explore variability in mood was fruitful, as it
allowed us to analyze temporal and contextual patterns that,
although associative, suggest that engagement in activities
(eg, work and instrumental) is important for reducing distress
in young people’s daily lives. Additionally, our sample
size was relatively higher compared to other similar stud-
ies [54,55], enabling us to understand the variability in
mood status, however, generalizability should be treated with
caution.

However, it is important to consider some study limita-
tions when interpreting the results. A limitation of this study
is that data collection occurred an average of 107.6 (SD 29.7)
days after participants completed the baseline OLA cohort
questionnaire. This time lag may have affected the accu-
racy of characterizing participants, particularly in differenti-
ating between those with and without depressive or anxiety
symptoms, as the data may not fully reflect their emo-
tional states before the start of the week of data collection.
Although emotional state was assessed using 2 self-report
questions with Likert-type scales to capture different mood
extremes (eg, sad-happy or nervous-relaxed), this methodol-
ogy, although friendly due to the frequency of daily notifica-
tions, could have led to participants responding in a way that
projected a positive self-image or was aligned with perceived
expectations. Furthermore, although the activities performed
were assessed, the quality of these experiences (positive or
negative) was not considered, nor were other factors that
might interact with the activities to influence mood, such as
competence or self-esteem.

Finally, although compliance rates were satisfactory,
problems with receiving notifications may have affected the
participation of some individuals due to issues such as poor
or no internet connection during the eMoodie app down-
load, specific technical problems with eMoodie on certain
smartphone models, or battery-related problems.
Implications in Public Health
The findings from this study underscore the importance of
developing customized approaches for enhancing emotional
well-being, considering the interplay between demographic
factors, quality of life, and emotional variability. Further
research is needed to investigate how elements such as
gender, age, and the nature of daily activities affect emo-
tional experiences. For clinical practice, these results suggest
that interventions may be more successful if they promote
engagement in structured activities and focus on improving
overall quality of life. Understanding variations in emotional
responses across different demographic groups can inform
the creation of more targeted and individualized strategies.
While it is well known that adolescents experience varia-
bility in mood state, professionals need to acknowledge
that mood variability should not relate to psychological
or social maladjustment, given that mood swings seem to
be an inherent aspect of adolescent lifestyle [60]. From a
policy standpoint, ensuring fair access to opportunities and
activities that support emotional health is essential. Policies
facilitating access to structured and fulfilling activities could
enhance emotional well-being and help mitigate differences
in emotional experiences among various groups.
Conclusions
Our study reveals that depressive and anxiety symptoms do
not significantly affect the variability in predicted happi-
ness and nervousness scores. However, we observed that
demographic factors, such as gender and age, play a role
in emotional variability, with males and individuals aged
20 to 24 years exhibiting greater nervousness fluctuations
and males showing higher variability in happiness. Addition-
ally, young adults reported higher average happiness scores
than adolescents, and higher quality of life was associated
with greater happiness. Structured activities were linked
to increased happiness, whereas instrumental and work-rela-
ted activities were associated with lower happiness and
higher nervousness. These findings highlighted the impor-
tance of considering demographic factors and the nature of
daily activities when evaluating emotional well-being and
suggested that enhancing quality of life and engaging in
structured activities could contribute positively to emotional
health.

Acknowledgments
The authors would like to thank all participants of this study for sharing their data, experiences, and views with us. This study
was funded by the Medical Research Council (MR/S03580X/1).

JMIR FORMATIVE RESEARCH Vilela-Estrada et al

https://formative.jmir.org/2025/1/e65732 JMIR Form Res 2025 | vol. 9 | e65732 | p. 10
(page number not for citation purposes)

https://formative.jmir.org/2025/1/e65732


Data Availability
The dataset analyzed during this study will be available to researchers beginning 9 months and ending 36 months following
paper's publication, on reasonable request from Professor Victoria Bird. Proposals should be directed to v.j.bird@qmul.ac.uk to
gain access; data requesters will need to sign a data access agreement.
Authors’ Contributions
ALV-E, DV-Z, NM-P, SP, and NH handled the conceptualization and did the investigation for this study. AF-V, CF, KA-S,
and FLC curated the data. ALV-E and DV-Z worked on the formal analysis. SP, NH, CG-R, LIB, and FD-C acquired the
funding. CF administered the project. SP and FD-C supervised this study. NH and DV-Z validated this study. ALV-E, DV-Z,
and NM-P wrote the original draft. ALV-E, DV-Z, NM-P, SP, NH, CF, SF, AF-V, KA-S, FLC, AC, NO, LIB, and FD-C
reviewed and edited the writing.
Conflicts of Interest
None declared.
References
1. Roach A, Sureshkumar DS, Elliot K, et al. One-year recovery rates for young people with depression and/or anxiety not

receiving treatment: a systematic review and meta-analysis. BMJ Open. Jul 21, 2023;13(7):e072093. [doi: 10.1136/
bmjopen-2023-072093] [Medline: 37479525]

2. Solmi M, Radua J, Olivola M, et al. Age at onset of mental disorders worldwide: large-scale meta-analysis of 192
epidemiological studies. Mol Psychiatry. Jan 2022;27(1):281-295. [doi: 10.1038/s41380-021-01161-7] [Medline:
34079068]

3. Mental health of adolescents. World Health Organization. URL: https://www.who.int/news-room/fact-sheets/detail/
adolescent-mental-health [Accessed 2025-05-14]

4. Biswas T, Scott JG, Munir K, et al. Global variation in the prevalence of suicidal ideation, anxiety and their correlates
among adolescents: a population based study of 82 countries. EClinicalMedicine. Jul 2020;24:100395. [doi: 10.1016/j.
eclinm.2020.100395] [Medline: 33015595]

5. Sikström S, Kelmendi B, Persson N. Assessment of depression and anxiety in young and old with a question-based
computational language approach. Npj Ment Health Res. Jul 24, 2023;2(1):11. [doi: 10.1038/s44184-023-00032-z]
[Medline: 38609578]

6. Zhao H, Li L, Zhang X, et al. Global, regional, and national burden of depressive disorders among young people aged
10-24 years, 2010-2019. J Psychiatr Res. Feb 2024;170:47-57. [doi: 10.1016/j.jpsychires.2023.11.047] [Medline:
38103449]

7. Santomauro DF, Herrera AMM, Shadid J. Global prevalence and burden of depressive and anxiety disorders in 204
countries and territories in 2020 due to the COVID-19 pandemic. Lancet. Nov 6, 2021;398(10312):1700-1712. [doi: 10.
1016/S0140-6736(21)02143-7] [Medline: 34634250]

8. Varese F, Smeets F, Drukker M, et al. Childhood adversities increase the risk of psychosis: a meta-analysis of patient-
control, prospective- and cross-sectional cohort studies. Schizophr Bull. Jun 2012;38(4):661-671. [doi: 10.1093/schbul/
sbs050] [Medline: 22461484]

9. Thapar A, Collishaw S, Pine DS, Thapar AK. Depression in adolescence. Lancet. Mar 17, 2012;379(9820):1056-1067.
[doi: 10.1016/S0140-6736(11)60871-4] [Medline: 22305766]

10. Gómez-Restrepo C, Bohórquez A, Tamayo Martínez N, et al. Trastornos depresivos y de ansiedad y factores asociados
en la población de adolescentes colombianos, Encuesta Nacional de Salud Mental 2015. Revista Colombiana de
Psiquiatría. Dec 2016;45:50-57. [doi: 10.1016/j.rcp.2016.09.009]

11. Y 75 años después una generación optimista lista para transformar el perú y el mundo. UNICEF Perú. URL: https://
www.unicef.org/peru/informe/75-anos-despues-generacion-optimista-lista-transformar-peru-mundo [Accessed
2025-05-14]

12. Ballarino F. ¿La juventud sin preocupaciones? los problemas de salud mental en la adolescencia UNICEF | para cada
infancia. UNICEF Argentina. 2022. URL: https://www.unicef.org/argentina/historias/la-juventud-sin-preocupaciones-
los-problemas-de-salud-mental-en-la-adolescencia [Accessed 2025-05-14]

13. Colizzi M, Lasalvia A, Ruggeri M. Prevention and early intervention in youth mental health: is it time for a
multidisciplinary and trans-diagnostic model for care? Int J Ment Health Syst. 2020;14(1):23. [doi: 10.1186/s13033-020-
00356-9] [Medline: 32226481]

14. Tzouvara V, Kupdere P, Wilson K, Matthews L, Simpson A, Foye U. Adverse childhood experiences, mental health, and
social functioning: a scoping review of the literature. Child Abuse Negl. May 2023;139:106092. [doi: 10.1016/j.chiabu.
2023.106092] [Medline: 36907117]

JMIR FORMATIVE RESEARCH Vilela-Estrada et al

https://formative.jmir.org/2025/1/e65732 JMIR Form Res 2025 | vol. 9 | e65732 | p. 11
(page number not for citation purposes)

https://doi.org/10.1136/bmjopen-2023-072093
https://doi.org/10.1136/bmjopen-2023-072093
http://www.ncbi.nlm.nih.gov/pubmed/37479525
https://doi.org/10.1038/s41380-021-01161-7
http://www.ncbi.nlm.nih.gov/pubmed/34079068
https://www.who.int/news-room/fact-sheets/detail/adolescent-mental-health
https://www.who.int/news-room/fact-sheets/detail/adolescent-mental-health
https://doi.org/10.1016/j.eclinm.2020.100395
https://doi.org/10.1016/j.eclinm.2020.100395
http://www.ncbi.nlm.nih.gov/pubmed/33015595
https://doi.org/10.1038/s44184-023-00032-z
http://www.ncbi.nlm.nih.gov/pubmed/38609578
https://doi.org/10.1016/j.jpsychires.2023.11.047
http://www.ncbi.nlm.nih.gov/pubmed/38103449
https://doi.org/10.1016/S0140-6736(21)02143-7
https://doi.org/10.1016/S0140-6736(21)02143-7
http://www.ncbi.nlm.nih.gov/pubmed/34634250
https://doi.org/10.1093/schbul/sbs050
https://doi.org/10.1093/schbul/sbs050
http://www.ncbi.nlm.nih.gov/pubmed/22461484
https://doi.org/10.1016/S0140-6736(11)60871-4
http://www.ncbi.nlm.nih.gov/pubmed/22305766
https://doi.org/10.1016/j.rcp.2016.09.009
https://www.unicef.org/peru/informe/75-anos-despues-generacion-optimista-lista-transformar-peru-mundo
https://www.unicef.org/peru/informe/75-anos-despues-generacion-optimista-lista-transformar-peru-mundo
https://www.unicef.org/argentina/historias/la-juventud-sin-preocupaciones-los-problemas-de-salud-mental-en-la-adolescencia
https://www.unicef.org/argentina/historias/la-juventud-sin-preocupaciones-los-problemas-de-salud-mental-en-la-adolescencia
https://doi.org/10.1186/s13033-020-00356-9
https://doi.org/10.1186/s13033-020-00356-9
http://www.ncbi.nlm.nih.gov/pubmed/32226481
https://doi.org/10.1016/j.chiabu.2023.106092
https://doi.org/10.1016/j.chiabu.2023.106092
http://www.ncbi.nlm.nih.gov/pubmed/36907117
https://formative.jmir.org/2025/1/e65732


15. Verhagen SJW, Hasmi L, Drukker M, van Os J, Delespaul P. Use of the experience sampling method in the context of
clinical trials. Evid Based Ment Health. Aug 2016;19(3):86-89. [doi: 10.1136/ebmental-2016-102418] [Medline:
27443678]

16. Shiffman S, Stone AA, Hufford MR. Ecological momentary assessment. Annu Rev Clin Psychol. 2008;4(1):1-32. [doi:
10.1146/annurev.clinpsy.3.022806.091415] [Medline: 18509902]

17. Ebner-Priemer UW, Trull TJ. Ecological momentary assessment of mood disorders and mood dysregulation. Psychol
Assess. Dec 2009;21(4):463-475. [doi: 10.1037/a0017075] [Medline: 19947781]

18. Oorschot M, Kwapil T, Delespaul P, Myin-Germeys I. Momentary assessment research in psychosis. Psychol Assess.
2009;21(4):498-505. [doi: 10.1037/a0017077]

19. Myin-Germeys I, Kasanova Z, Vaessen T, et al. Experience sampling methodology in mental health research: new
insights and technical developments. World Psychiatry. Jun 2018;17(2):123-132. [doi: 10.1002/wps.20513] [Medline:
29856567]

20. 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. JMIR Ment Health. Jun 2, 2020;7(6):e13247. [doi: 10.2196/
13247] [Medline: 32484442]

21. Kivelä L, van der Does WAJ, Riese H, Antypa N. Don’t miss the moment: a systematic review of ecological momentary
assessment in suicide research. Front Digit Health. 2022;4:876595. [doi: 10.3389/fdgth.2022.876595] [Medline:
35601888]

22. Mölsä ME, Lax M, Korhonen J, Gumpel TP, Söderberg P. The experience sampling method in monitoring social
interactions among children and adolescents in school: a systematic literature review. Front Psychol. 2022;13:844698.
[doi: 10.3389/fpsyg.2022.844698] [Medline: 35444596]

23. Li YM, Hachenberger J, Lemola S. The role of the context of physical activity for its association with affective well-
being: an experience sampling study in young adults. Int J Environ Res Public Health. Aug 23, 2022;19(17):10468. [doi:
10.3390/ijerph191710468] [Medline: 36078182]

24. Aldao A. The future of emotion regulation research: capturing context. Perspect Psychol Sci. Mar 2013;8(2):155-172.
[doi: 10.1177/1745691612459518] [Medline: 26172497]

25. Maciejewski DF, van Lier PAC, Branje SJT, Meeus WHJ, Koot HM. A 5-year longitudinal study on mood variability
across adolescence using daily diaries. Child Dev. 2015;86(6):1908-1921. [doi: 10.1111/cdev.12420] [Medline:
26464350]

26. Neumann A, van Lier PAC, Frijns T, Meeus W, Koot HM. Emotional dynamics in the development of early adolescent
psychopathology: a one-year longitudinal study. J Abnorm Child Psychol. Jul 2011;39(5):657-669. [doi: 10.1007/
s10802-011-9509-3] [Medline: 21494863]

27. Kuppens P, Oravecz Z, Tuerlinckx F. Feelings change: accounting for individual differences in the temporal dynamics of
affect. J Pers Soc Psychol. Dec 2010;99(6):1042-1060. [doi: 10.1037/a0020962] [Medline: 20853980]

28. Holt NJ. Using the experience-sampling method to examine the psychological mechanisms by which participatory art
improves wellbeing. Perspect Public Health. Jan 2018;138(1):55-65. [doi: 10.1177/1757913917739041] [Medline:
29130867]

29. de Vries LP, Baselmans BML, 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. [doi: 10.1007/
s10902-020-00324-7] [Medline: 34720691]

30. Holt NJ, Flórez-Varela Á, Gómez-Restrepo C, et al. Which personal and social resources help adolescents to recover
from negative affect in daily life? An experience sampling study. J Child Adolesc Ment Health. Jul 23, 2024:1-22. [doi:
10.2989/17280583.2024.2385308]

31. Priebe S, Fung C, Brusco LI, et al. Which resources help young people to prevent and overcome mental distress in
deprived urban areas in Latin America? A protocol for a prospective cohort study. BMJ Open. Sep 13,
2021;11(9):e052339. [doi: 10.1136/bmjopen-2021-052339] [Medline: 34518275]

32. Liao Y, 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 (CREMAS). J Med Internet Res. Jun 21, 2016;18(6):e151. [doi: 10.2196/jmir.4954] [Medline: 27328833]

33. Hankin BL, Young JF, Abela JRZ, et al. Depression from childhood into late adolescence: influence of gender,
development, genetic susceptibility, and peer stress. J Abnorm Psychol. Nov 2015;124(4):803-816. [doi: 10.1037/
abn0000089] [Medline: 26595469]

34. Benjet C, Albor YC, Bocanegra ES, et al. Incidence and recurrence of depression from adolescence to early adulthood: a
longitudinal follow-up of the Mexican Adolescent Mental Health Survey. J Affect Disord. Feb 15, 2020;263:540-546.
[doi: 10.1016/j.jad.2019.11.010] [Medline: 31744746]

JMIR FORMATIVE RESEARCH Vilela-Estrada et al

https://formative.jmir.org/2025/1/e65732 JMIR Form Res 2025 | vol. 9 | e65732 | p. 12
(page number not for citation purposes)

https://doi.org/10.1136/ebmental-2016-102418
http://www.ncbi.nlm.nih.gov/pubmed/27443678
https://doi.org/10.1146/annurev.clinpsy.3.022806.091415
http://www.ncbi.nlm.nih.gov/pubmed/18509902
https://doi.org/10.1037/a0017075
http://www.ncbi.nlm.nih.gov/pubmed/19947781
https://doi.org/10.1037/a0017077
https://doi.org/10.1002/wps.20513
http://www.ncbi.nlm.nih.gov/pubmed/29856567
https://doi.org/10.2196/13247
https://doi.org/10.2196/13247
http://www.ncbi.nlm.nih.gov/pubmed/32484442
https://doi.org/10.3389/fdgth.2022.876595
http://www.ncbi.nlm.nih.gov/pubmed/35601888
https://doi.org/10.3389/fpsyg.2022.844698
http://www.ncbi.nlm.nih.gov/pubmed/35444596
https://doi.org/10.3390/ijerph191710468
http://www.ncbi.nlm.nih.gov/pubmed/36078182
https://doi.org/10.1177/1745691612459518
http://www.ncbi.nlm.nih.gov/pubmed/26172497
https://doi.org/10.1111/cdev.12420
http://www.ncbi.nlm.nih.gov/pubmed/26464350
https://doi.org/10.1007/s10802-011-9509-3
https://doi.org/10.1007/s10802-011-9509-3
http://www.ncbi.nlm.nih.gov/pubmed/21494863
https://doi.org/10.1037/a0020962
http://www.ncbi.nlm.nih.gov/pubmed/20853980
https://doi.org/10.1177/1757913917739041
http://www.ncbi.nlm.nih.gov/pubmed/29130867
https://doi.org/10.1007/s10902-020-00324-7
https://doi.org/10.1007/s10902-020-00324-7
http://www.ncbi.nlm.nih.gov/pubmed/34720691
https://doi.org/10.2989/17280583.2024.2385308
https://doi.org/10.1136/bmjopen-2021-052339
http://www.ncbi.nlm.nih.gov/pubmed/34518275
https://doi.org/10.2196/jmir.4954
http://www.ncbi.nlm.nih.gov/pubmed/27328833
https://doi.org/10.1037/abn0000089
https://doi.org/10.1037/abn0000089
http://www.ncbi.nlm.nih.gov/pubmed/26595469
https://doi.org/10.1016/j.jad.2019.11.010
http://www.ncbi.nlm.nih.gov/pubmed/31744746
https://formative.jmir.org/2025/1/e65732


35. Human Development Index. Human development reports. United Nations. URL: https://hdr.undp.org/data-center/human-
development-index [Accessed 2025-05-27]

36. Santos ME. Measuring Multidimensional Poverty in Latin America: Previous Experience and the Way Forward. Oxford
Poverty & Human Development Initiative; 2013. ISBN: 978-1-907194-53-5

37. Domoff SE, Banga CA, Borgen AL, et al. Use of passive sensing to quantify adolescent mobile device usage: feasibility,
acceptability, and preliminary validation of the eMoodie application. Human Behav and Emerg Tech. Jan
2021;3(1):63-74. URL: https://onlinelibrary.wiley.com/toc/25781863/3/1 [Accessed 2025-05-14] [doi: 10.1002/hbe2.
247]

38. Gómez-Restrepo C, Diez-Canseco F, Brusco LI, et al. Mental distress among youths in low-income urban areas in South
America. JAMA Netw Open. Mar 3, 2025;8(3):e250122. [doi: 10.1001/jamanetworkopen.2025.0122] [Medline:
40042842]

39. Kroenke K, Strine TW, Spitzer RL, Williams JBW, Berry JT, Mokdad AH. The PHQ-8 as a measure of current
depression in the general population. J Affect Disord. Apr 2009;114(1-3):163-173. [doi: 10.1016/j.jad.2008.06.026]
[Medline: 18752852]

40. Kroenke K, Spitzer RL, Williams JBW, Monahan PO, Löwe B. Anxiety disorders in primary care: prevalence,
impairment, comorbidity, and detection. Ann Intern Med. Mar 6, 2007;146(5):317-325. [doi: 10.7326/0003-4819-146-5-
200703060-00004] [Medline: 17339617]

41. Priebe S, Huxley P, Knight S, Evans S. Application and results of the Manchester Short Assessment of Quality of Life
(MANSA). Int J Soc Psychiatry. 1999;45(1):7-12. [doi: 10.1177/002076409904500102] [Medline: 10443245]

42. Edemekong PF, Bomgaars DL, Sukumaran S, Schoo C. Activities of daily living. In: StatPearls. StatPearls Publishing;
2024. [Medline: 29261878]

43. Badura P, Hamrik Z, Dierckens M, et al. After the bell: adolescents’ organised leisure-time activities and well-being in
the context of social and socioeconomic inequalities. J Epidemiol Community Health. Jul 2021;75(7):628-636. [doi: 10.
1136/jech-2020-215319] [Medline: 33402394]

44. Mesurado B. Actividad estructurada vs. actividad desestructurada, realizadas en solitario vs. en compañía de otros y la
experiencia óptima. Anales de Psicología. 2009;25(2):308-315. URL: https://revistas.um.es/analesps/article/view/87711/
84501 [Accessed 2025-06-06]

45. Caspi A, Moffitt TE, Newman DL, Silva PA. Behavioral observations at age 3 years predict adult psychiatric disorders.
Longitudinal evidence from a birth cohort. Arch Gen Psychiatry. Nov 1996;53(11):1033-1039. [doi: 10.1001/archpsyc.
1996.01830110071009] [Medline: 8911226]

46. Peeters F, Berkhof J, Delespaul P, Rottenberg J, Nicolson NA. Diurnal mood variation in major depressive disorder.
Emotion. Aug 2006;6(3):383-391. [doi: 10.1037/1528-3542.6.3.383] [Medline: 16938080]

47. Thompson RJ, Mata J, Jaeggi SM, Buschkuehl M, Jonides J, Gotlib IH. The everyday emotional experience of adults
with major depressive disorder: examining emotional instability, inertia, and reactivity. J Abnorm Psychol. Nov
2012;121(4):819-829. [doi: 10.1037/a0027978] [Medline: 22708886]

48. Bylsma LM, Taylor-Clift A, Rottenberg J. Emotional reactivity to daily events in major and minor depression. J Abnorm
Psychol. Feb 2011;120(1):155-167. [doi: 10.1037/a0021662] [Medline: 21319928]

49. Lamers F, Swendsen J, Cui L, et al. Mood reactivity and affective dynamics in mood and anxiety disorders. J Abnorm
Psychol. 2018;127(7):659-669. [doi: 10.1037/abn0000378]

50. Nelson J, Klumparendt A, Doebler P, Ehring T. Everyday emotional dynamics in major depression. Emotion.
2020;20(2):179-191. [doi: 10.1037/emo0000541]

51. Shin KE, Newman MG, Jacobson NC. Emotion network density is a potential clinical marker for anxiety and depression:
comparison of ecological momentary assessment and daily diary. Br J Clin Psychol. Jan 2022;61 Suppl 1(Suppl
1):31-50. [doi: 10.1111/bjc.12295] [Medline: 33963538]

52. Pemberton R, Tyszkiewicz MDF. Factors contributing to depressive mood states in everyday life: a systematic review. J
Affect Disord. Aug 2016;200:103-110. [doi: 10.1016/j.jad.2016.04.023] [Medline: 27131503]

53. Maciejewski DF, Keijsers L, van Lier PAC, Branje SJT, Meeus WHJ, Koot HM. Most fare well-but some do not:
distinct profiles of mood variability development and their association with adjustment during adolescence. Dev Psychol.
Feb 2019;55(2):434-448. [doi: 10.1037/dev0000650] [Medline: 30507219]

54. Asscheman JS, Zanolie K, Bexkens A, Bos MGN. Mood variability among early adolescents in times of social
constraints: a daily diary study during the COVID-19 pandemic. Front Psychol. 2021;12:722494. [doi: 10.3389/fpsyg.
2021.722494] [Medline: 34504466]

55. Walsh RJ, van Buuren M, Hollarek M, Sijtsma H, Lee NC, Krabbendam L. Social contexts, momentary mood and
affective variability in early adolescence: an exploratory ecological momentary assessment study. J Early Adolesc. Jan
2024;44(1):59-95. [doi: 10.1177/02724316231160147]

JMIR FORMATIVE RESEARCH Vilela-Estrada et al

https://formative.jmir.org/2025/1/e65732 JMIR Form Res 2025 | vol. 9 | e65732 | p. 13
(page number not for citation purposes)

https://hdr.undp.org/data-center/human-development-index
https://hdr.undp.org/data-center/human-development-index
https://onlinelibrary.wiley.com/toc/25781863/3/1
https://doi.org/10.1002/hbe2.247
https://doi.org/10.1002/hbe2.247
https://doi.org/10.1001/jamanetworkopen.2025.0122
http://www.ncbi.nlm.nih.gov/pubmed/40042842
https://doi.org/10.1016/j.jad.2008.06.026
http://www.ncbi.nlm.nih.gov/pubmed/18752852
https://doi.org/10.7326/0003-4819-146-5-200703060-00004
https://doi.org/10.7326/0003-4819-146-5-200703060-00004
http://www.ncbi.nlm.nih.gov/pubmed/17339617
https://doi.org/10.1177/002076409904500102
http://www.ncbi.nlm.nih.gov/pubmed/10443245
http://www.ncbi.nlm.nih.gov/pubmed/29261878
https://doi.org/10.1136/jech-2020-215319
https://doi.org/10.1136/jech-2020-215319
http://www.ncbi.nlm.nih.gov/pubmed/33402394
https://revistas.um.es/analesps/article/view/87711/84501
https://revistas.um.es/analesps/article/view/87711/84501
https://doi.org/10.1001/archpsyc.1996.01830110071009
https://doi.org/10.1001/archpsyc.1996.01830110071009
http://www.ncbi.nlm.nih.gov/pubmed/8911226
https://doi.org/10.1037/1528-3542.6.3.383
http://www.ncbi.nlm.nih.gov/pubmed/16938080
https://doi.org/10.1037/a0027978
http://www.ncbi.nlm.nih.gov/pubmed/22708886
https://doi.org/10.1037/a0021662
http://www.ncbi.nlm.nih.gov/pubmed/21319928
https://doi.org/10.1037/abn0000378
https://doi.org/10.1037/emo0000541
https://doi.org/10.1111/bjc.12295
http://www.ncbi.nlm.nih.gov/pubmed/33963538
https://doi.org/10.1016/j.jad.2016.04.023
http://www.ncbi.nlm.nih.gov/pubmed/27131503
https://doi.org/10.1037/dev0000650
http://www.ncbi.nlm.nih.gov/pubmed/30507219
https://doi.org/10.3389/fpsyg.2021.722494
https://doi.org/10.3389/fpsyg.2021.722494
http://www.ncbi.nlm.nih.gov/pubmed/34504466
https://doi.org/10.1177/02724316231160147
https://formative.jmir.org/2025/1/e65732


56. Flook L. Gender differences in adolescents’ daily interpersonal events and well-being. Child Dev. 2011;82(2):454-461.
[doi: 10.1111/j.1467-8624.2010.01521.x] [Medline: 21410907]

57. Gordillo-León F, Mestas-Hernández L, Pérez-Nieto MA, et al. Diferencias de género en la valoración de la intensidad
emocional de las expresiones faciales de alegría y tristeza. Escritos Psicología. Jun 2021;14(1):1-10. [doi: 10.24310/
espsiescpsi.v14i1.12675]

58. Acosta FP, Clavero FH. Predictores de la felicidad y la inteligencia emocional en la educación secundaria. Rev colomb
psicol. Jan 1, 2018;27(1):71-84. [doi: 10.15446/rcp.v27n1.62705]

59. Larson RW, Moneta G, Richards MH, Wilson S. Continuity, stability, and change in daily emotional experience across
adolescence. Child Dev. 2002;73(4):1151-1165. [doi: 10.1111/1467-8624.00464] [Medline: 12146740]

60. Larson R, Csikszentmihalyi M, Graef R. Mood Variability and the Psycho-Social Adjustment of Adolescents
Applications of Flow in Human Development and Education. Springer Netherlands; 2014:285-304. [doi: 10.1007/978-
94-017-9094-9_15] ISBN: 978-94-017-9093-2

61. Acosta FP, Clavero FH. Ansiedad y felicidad como estados emocionales contrapuestos en la infancia. EJIHPE.
2018;8(2):65. [doi: 10.30552/ejihpe.v8i2.245]

62. Orben A, Lucas RE, Fuhrmann D, Kievit RA. Trajectories of adolescent life satisfaction. R Soc Open Sci. Aug
2022;9(8):211808. [doi: 10.1098/rsos.211808] [Medline: 35937913]

63. Smith MD, Wesselbaum D. Well-being inequality among adolescents and young adults. J Adolesc Health. Apr
2024;74(4):703-712. [doi: 10.1016/j.jadohealth.2023.10.015] [Medline: 38069931]

64. Willroth EC, Atherton OE, Robins RW. Life satisfaction trajectories during adolescence and the transition to young
adulthood: findings from a longitudinal study of Mexican-origin youth. J Pers Soc Psychol. Jan 2021;120(1):192-205.
[doi: 10.1037/pspp0000294] [Medline: 32271086]

65. Marquez J, Long E. A global decline in adolescents’ subjective well-being: a comparative study exploring patterns of
change in the life satisfaction of 15-year-old students in 46 countries. Child Indic Res. Jun 2021;24(3):1251-1292. [doi:
10.1007/s12187-020-09788-8] [Medline: 34539933]

66. Maes IHL, Delespaul PAEG, Peters ML, et al. Measuring health-related quality of life by experiences: the experience
sampling method. Value Health. Jan 2015;18(1):44-51. [doi: 10.1016/j.jval.2014.10.003] [Medline: 25595233]

67. Albertos A, Osorio A, Beltramo C, Albertos A, Osorio A, Beltramo C. Adolescentes y ocio: desarrollo positivo y
transición hacia la vida adulta. Educ Educ. Aug 4, 2020;23(2):201-210. [doi: 10.5294/edu.2020.23.2.3]

68. Spector WD, Katz S, Murphy JB, Fulton JP. The hierarchical relationship between activities of daily living and
instrumental activities of daily living. J Chronic Dis. 1987;40(6):481-489. [doi: 10.1016/0021-9681(87)90004-x]
[Medline: 3597653]

69. Offer S. Family time activities and adolescents’ emotional well‐being. J Marriage Fam. Feb 2013;75(1):26-41. URL:
https://onlinelibrary.wiley.com/toc/17413737/75/1 [Accessed 2025-05-27] [doi: 10.1111/j.1741-3737.2012.01025.x]

70. McHale SM, Blocklin MK, Walter KN, Davis KD, Almeida DM, Klein LC. The role of daily activities in youths’ stress
physiology. J Adolesc Health. Dec 2012;51(6):623-628. [doi: 10.1016/j.jadohealth.2012.03.016] [Medline: 23174474]

71. Fave AD, Bassi M. The quality of experience in adolescents’ daily lives: developmental perspectives. Genet Soc Gen
Psychol Monogr. Aug 2000;126(3):347-367. [Medline: 10950201]

Abbreviations
CREMAS: Adapted Strengthening the Reporting of Observational Studies in Epidemiology Checklist for Reporting
Ecological Momentary Assessments Studies
ESM: experience sampling method
ESQ: Experience Sampling Questionnaire
GAD-7: General Anxiety Disorder-7
MANSA: Manchester Short Assessment of Quality of Life
OLA: building resilience and resources to reduce mental distress in young people in Latin America
PHQ-8: Patient Health Questionnaire-8
STROBE: Strengthening the Reporting of Observational Studies in Epidemiology

Edited by Amaryllis Mavragani; peer-reviewed by Kyara Aguiar; submitted 23.08.2024; final revised version received
24.02.2025; accepted 25.02.2025; published 19.06.2025

Please cite as:
Vilela-Estrada AL, Villarreal-Zegarra D, Mayo-Puchoc N, Holt N, Flórez-Varela Á, Fung C, Ariza-Salazar K, Carbonetti
FL, Flores S, Carbonel A, Olivar N, Gomez-Restrepo C, Brusco LI, Priebe S, Diez-Canseco F

JMIR FORMATIVE RESEARCH Vilela-Estrada et al

https://formative.jmir.org/2025/1/e65732 JMIR Form Res 2025 | vol. 9 | e65732 | p. 14
(page number not for citation purposes)

https://doi.org/10.1111/j.1467-8624.2010.01521.x
http://www.ncbi.nlm.nih.gov/pubmed/21410907
https://doi.org/10.24310/espsiescpsi.v14i1.12675
https://doi.org/10.24310/espsiescpsi.v14i1.12675
https://doi.org/10.15446/rcp.v27n1.62705
https://doi.org/10.1111/1467-8624.00464
http://www.ncbi.nlm.nih.gov/pubmed/12146740
https://doi.org/10.1007/978-94-017-9094-9_15
https://doi.org/10.1007/978-94-017-9094-9_15
https://doi.org/10.30552/ejihpe.v8i2.245
https://doi.org/10.1098/rsos.211808
http://www.ncbi.nlm.nih.gov/pubmed/35937913
https://doi.org/10.1016/j.jadohealth.2023.10.015
http://www.ncbi.nlm.nih.gov/pubmed/38069931
https://doi.org/10.1037/pspp0000294
http://www.ncbi.nlm.nih.gov/pubmed/32271086
https://doi.org/10.1007/s12187-020-09788-8
http://www.ncbi.nlm.nih.gov/pubmed/34539933
https://doi.org/10.1016/j.jval.2014.10.003
http://www.ncbi.nlm.nih.gov/pubmed/25595233
https://doi.org/10.5294/edu.2020.23.2.3
https://doi.org/10.1016/0021-9681(87)90004-x
http://www.ncbi.nlm.nih.gov/pubmed/3597653
https://onlinelibrary.wiley.com/toc/17413737/75/1
https://doi.org/10.1111/j.1741-3737.2012.01025.x
https://doi.org/10.1016/j.jadohealth.2012.03.016
http://www.ncbi.nlm.nih.gov/pubmed/23174474
http://www.ncbi.nlm.nih.gov/pubmed/10950201
https://formative.jmir.org/2025/1/e65732


Fluctuations in Daily Happiness and Nervousness Based on Depressive and Anxious Symptoms in Adolescents or Young
Adults Across 3 Latin American Cities: Experience Sampling Study
JMIR Form Res 2025;9:e65732
URL: https://formative.jmir.org/2025/1/e65732
doi: 10.2196/65732

© Ana L Vilela-Estrada, David Villarreal-Zegarra, Nikol Mayo-Puchoc, Nicola Holt, Ángela Flórez-Varela, Catherine Fung,
Karen Ariza-Salazar, Fernando Luis Carbonetti, Sumiko Flores, Adriana Carbonel, Natividad Olivar, Carlos Gomez-Restrepo,
Luis Ignacio Brusco, Stefan Priebe, Francisco Diez-Canseco. Originally published in JMIR Formative Research (https://
formative.jmir.org), 19.06.2025. This is an open-access article distributed under the terms of the Creative Commons Attri-
bution 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 JMIR Formative Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and license
information must be included.

JMIR FORMATIVE RESEARCH Vilela-Estrada et al

https://formative.jmir.org/2025/1/e65732 JMIR Form Res 2025 | vol. 9 | e65732 | p. 15
(page number not for citation purposes)

https://formative.jmir.org/2025/1/e65732
https://doi.org/10.2196/65732
https://formative.jmir.org
https://formative.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://formative.jmir.org
https://formative.jmir.org/2025/1/e65732

	Fluctuations in Daily Happiness and Nervousness Based on Depressive and Anxious Symptoms in Adolescents or Young Adults Across 3 Latin American Cities: Experience Sampling Study
	Introduction
	Background
	Objective

	Methods
	Study Design
	Ethical Considerations
	Participants
	Procedures
	Instruments
	Statistical Analyses

	Results
	Characteristics of the Participants
	Variability in Predicted Happiness and Nervousness Scores
	Average Mean Scores of Happiness and Nervousness
	Relationship Between Happiness and Nervousness

	Discussion
	Main Findings and Comparison With Previous Work
	Strengths and Limitations
	Implications in Public Health
	Conclusions



