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Identity formation is one of the key developmental tasks in adolescence. According to Erikson (1968)
experiencing identity uncertainty is normative in adolescence. However, empirical studies investigating
identity uncertainty on a daily basis are lacking. Hence, studying individual differences in daily certainty
(i.e., identity commitment levels) and uncertainty (i.e., identity commitment fluctuations and identity
reconsideration) in the identity formation process may advance our knowledge about the extent to which
adolescents’ identity uncertainty is part of normative identity development. Therefore, this longitudinal
study examined heterogeneity in certainty and uncertainty dynamics of adolescents’ daily identity
formation using a longitudinal microlevel approach. Dutch adolescents (N � 494; Mage � 13.03 years at
T1; 56.7% boys) reported on 2 key dimensions of identity formation (i.e., commitment and reconsider-
ation) in both the educational and interpersonal domain on a daily basis for 3 weeks within 1 year, across
5 successive years. Multivariate latent class growth analyses suggested both in the educational and
interpersonal identity domain a class of adolescents displaying a “crisis-like” identity formation process,
and an “identity synthesis” class. Classes revealed differential development of (global and school)
anxiety, aggression, and best friend support. Taken together, the present study confirmed Erikson’s
notion that experiencing daily identity uncertainty is common during adolescence. However, a substantial
amount of adolescents also showed a process toward identity maturation already during adolescence.

Keywords: identity development, certainty/uncertainty dynamics, adolescence, psychosocial adjustment,
daily diary method

An important developmental task of adolescence is the forma-
tion of a certain identity (Erikson, 1968). Adolescents need to
develop strong commitments across different life domains, after
having explored several alternatives (Marcia, 1966). A number of
identity models point out that the process of identity formation
represents a dynamic between certainty/synthesis and uncertainty/
confusion (Crocetti, Rubini, & Meeus, 2008; Erikson, 1968, 1968;
Luyckx, Goossens, & Soenens, 2006; Meeus, Van de Schoot,

Keijsers, Schwartz, & Branje, 2010). As this process takes place
on a daily basis (Bosma & Kunnen, 2001; Lichtwarck-Aschoff,
Van Geert, Bosma, & Kunnen, 2008), it is important to study the
daily dynamics of identity formation (Lichtwarck-Aschoff et al.,
2008). While a limited number of longitudinal studies investigated
identity formation across adolescence (Kroger, Martinussen, &
Marcia, 2010; Meeus, 2011), no longitudinal studies have been
conducted into daily identity development across adolescence.
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However, both daily levels and day-to-day fluctuations appear to
be essential aspects to tap into certainty and uncertainty dynamics
of daily identity formation (Klimstra, Luyckx, Hale, Frijns, van
Lier, & Meeus, 2010a). Experiencing identity uncertainty is as-
sumed to be part of the process of identity commitment making in
which adolescents experiment and “try on identities” (Erikson,
1968). Erikson (1968) considered an identity crisis as a normative
developmental task of adolescents aimed at forming a stable sense
of self. However, it remains to be empirically tested to what extent
adolescents show individual differences (i.e., heterogeneity) in the
amount and developmental change in daily certainty and uncer-
tainty during identity formation across adolescence. This knowl-
edge may advance our understanding to what extent adolescents’
identity crisis can indeed be considered part of normative identity
development and identify those adolescents with successful iden-
tity formation as well as adolescents having more difficulties in
forming their identity. In the present study, we investigated heter-
ogeneity in the development of certainty and uncertainty using an
intensive longitudinal design, focusing on daily identity formation
across adolescence.

A Process Model of Daily Identity Formation

Focusing on the process of identity formation, adolescents are
assumed to enter adolescence with a set of commitments in salient
ideological and interpersonal identity domains that are often based
on parental values and norms (Crocetti, Rubini, & Meeus, 2008).
Supporting this assumption that adolescents do not start the iden-
tity formation process with a “blank slate” (Meeus, 2011; Meeus et
al., 2010), early adolescents have already been found to possess
certain identity commitments (Archer, 1982; Meeus et al., 1999).
In adolescence, these commitments are however challenged and
adolescents’ identity formation is considered to take place in a
dynamic between identity synthesis (or identity certainty) versus
role confusion (or identity uncertainty; Erikson, 1968). In the more
recent Meeus-Crocetti model (Crocetti et al., 2008; Meeus et al.,
2010), these aspects of identity formation are captured within two
dimensions (i.e., commitment and reconsideration of commitment)
in which adolescents form identity commitments through a process
of choosing commitments and reconsidering them.

The Meeus-Crocetti model has been proven a useful framework
to capture the iterative process of construction and revision of
adolescents’ identity formation on a daily basis (Klimstra et al.,
2010a; Schwartz et al., 2011). To measure the process of identity
formation, we used the Utrecht-Management Scale (U-MICS;
Crocetti et al., 2008). The U-MICS can be considered an extension
of Marcia’s model of identity, which focused on exploration before
commitments are made. Instead, the U-MICS uses dimensions of
identification with commitments and reconsidering current identity
commitments. The U-MICS is different from Marcia’s model
(Marcia, 1966) by having a stronger process orientation. In line
with a key principal of life span developmental science that short-
term variability is the driving force behind long-term development
(Nesselroade & Molenaar, 2010), long-term identity development
is assumed to result from short-term identity processes (Bosma &
Kunnen, 2001; Lichtwarck-Aschoff et al., 2008). Because identity
is defined as a self-organizing system operating on a daily basis
(Kunnen, Bosma, Van Halen, & Van der Meulen, 2001), a short-

term approach is needed for an in-depth study of identity formation
processes (Lichtwarck-Aschoff et al., 2008).

Additionally, the use of daily diary measures of identity allows
for the assessment of different aspects of certainty and uncertainty
in identity formation. For example, daily levels of identity com-
mitments reflect adolescents’ attempts to develop and maintain a
stable identity, thereby tapping into short-term aspects of certainty
in the identity formation process. Contrary, daily levels of recon-
sideration represent adolescents’ uncertainty in identity formation,
where adolescents compare present commitments with alternative
ones. While levels of identity dimensions of commitment and
reconsideration from the Meeus-Crocetti model tap into the cer-
tainty and uncertainty dynamics of identity formation, respec-
tively, day-to-day changes in identity commitment and reconsid-
eration may be considered additional aspects of certainty and
uncertainty. For example, day-to-day fluctuations of reconsidera-
tion have been found to predict subsequent lower levels of com-
mitment, which suggests that more day-to-day variability may be
predictive of a less certain identity later on (Klimstra et al., 2010a;
Schwartz et al., 2011). Considering Erikson’s (1968) perspective
on identity formation, some identity uncertainty is not necessarily
negative, but might help adolescents to consider alternative iden-
tity commitments and develop a stronger identity over time. How-
ever, it remains unclear to what extent adolescents differ from each
other in the amount and developmental changes in certainty and
uncertainty dynamics of identity formation across adolescence. We
will examine heterogeneity in how levels of, and fluctuations in
commitment and reconsideration in daily identity formation jointly
develop across adolescence as well as associations with concurrent
psychosocial adjustment.

Heterogeneity in Certainty and Uncertainty Dynamics
in Identity Formation Across Two Identity Domains

Supporting the view that the process of identity formation is not
the same for all adolescents (e.g., Marcia, 1966; Meeus et al.,
2010; van Hoof, 1999), previous research using annual assess-
ments of identity has shown individual differences in both levels
and rate of change in identity commitment and reconsideration
from early to late adolescence (Klimstra, Hale, Raaijmakers,
Branje, & Meeus, 2010b; Meeus, Van de Schoot, Keijsers, &
Branje, 2012). In addition, research on identity statuses has con-
sistently found that there are groups of adolescents characterized
by a more certain identity (e.g., adolescents with an identity
achievement status) as well as groups marked by a more uncertain
identity (e.g., adolescents in the identity moratorium status; Luy-
ckx, Schwartz, Goossens, Soenens, & Beyers, 2008; Meeus et al.,
2012).

While theoretically adolescents appear to differ in identity for-
mation processes, it could be expected that experiencing identity
uncertainty is part of adolescents’ normative identity development
(Erikson, 1968). Empirical confirmation of this hypothesis is based
on identity status research. According to these studies, around
20%–30% of adolescents are in identity moratorium status during
adolescence. However, previous research has also identified ado-
lescents with a stable and certain identity across adolescence
(Kroger et al., 2010; Luyckx et al., 2008; Meeus et al., 2012). Yet,
most of these studies investigated identity formation with rela-
tively large intervals (e.g., annual identity assessment). Therefore,
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it remains unclear whether some adolescents might experience
short-term identity uncertainty or a longer period of identity un-
certainty during adolescence. Hence, a microlevel approach to
study identity across several years allows investigating in more
detail how identity formation processes unfold on a day-to-day
basis across adolescence. In doing so, the current study is able to
investigate whether there are subgroups of adolescents that differ
in the amount and/or developmental change in certainty and un-
certainty in daily identity formation across adolescence. By using
daily reports, we are able to study identity formation as a process
that operates on a daily basis (Kunnen et al., 2001).

Based on the theoretical assumption that identity formation
occurs through a dynamic between certainty and uncertainty
(Erikson, 1968) and the finding of individual differences be-
tween adolescents in identity formation (Klimstra et al., 2010a;
Kroger et al., 2010; Luyckx et al., 2008; Meeus et al., 2012; van
Hoof, 1999), adolescents may also be expected to differ in the
joint development of certainty and uncertainty in the identity
formation process on a daily basis. Focusing on daily changes
in identity may help to investigate to what extent experiencing
an identity crisis is part of adolescents’ everyday life, as hy-
pothesized by Erikson (1968). Based on previous research, we
expect that many adolescents experience an identity crisis dur-
ing adolescence (e.g., Luyckx et al., 2008; Marcia, 1966; Meeus
et al., 2012). This crisis might be reflected by a pattern of
loosening of old commitments, increasing reconsideration and
fluctuations regarding their commitments. In contrast, we also
expect to find adolescents showing a stable and certain identity
across adolescence as reflected by a developmental profile of
strong commitments and low reconsideration and commitment
fluctuations across adolescence.

At the same time, developmental profiles of certainty and un-
certainty of identity formation may also differ across different
identity domains. It has been emphasized to study identity domains
that are relevant during a particular chronological period (Erikson,
1968). Using both a narrative identity approach and question-
naires, both ideological (i.e., school) and interpersonal (i.e.,
friends) identity were found to be salient content domains of
adolescents’ identity formation (McLean, Yoder, Seyed, & Green-
hoot, 2016). A similar distinction between ideological and inter-
personal identity domains has been adopted in other identity
measures such as the Identity Status Interview (see Archer &
Waterman, Appendix A, Identity status interview, in Marcia, 1993,
pp. 286–287), the Ego-Identity Status (Bennion & Adams, 1986)
and the Ego Identity Process Questionnaire (Balistreri, Busch-
Rossnagel, & Geisinger, 1995). Moreover, previous research has
also suggested that the formation of identity can differ across
identity domains, with adolescents displaying differences in the
pattern and rate of change across the educational and interpersonal
domains (Meeus, Iedema, Helsen, & Vollebergh, 1999). Both
educational and interpersonal identity domains are relevant iden-
tity domains during adolescence (McLean et al., 2016). However,
adolescents might differ in the timing and extent to which they
question their identity depending on the identity domain. These
differences in identity formation processes across domains might
have to do with the extent to which these domains are open to
change (Klimstra et al., 2010a; Meeus et al., 1999). For example,
within the Netherlands (the country where the present study was
conducted) there are different levels of secondary education,

namely, vocational education, higher professional education, and
university preparatory education. Within these educational levels,
students have to choose a specific curricular profile around age
14–15 years. Thus, especially in early adolescence, adolescents
have ample opportunities to question their educational identity. In
contrast, changes in their interpersonal identity are much more
common across adolescence. Because of these potential differ-
ences when adolescents have opportunity to question their identity,
the current study will investigate certainty-uncertainty dynamics of
daily identity formation in both the educational and interpersonal
identity domains (Meeus et al., 1999) across adolescence.

Heterogeneity in Certainty and Uncertainty Dynamics
in Identity Formation and Associated Psychosocial

Adjustment

Previous research has suggested that an identity developmental
process characterized by high uncertainty is related to distress
(e.g., Luyckx et al., 2008), which may be expressed in internaliz-
ing and externalizing problem behavior (Campbell, 1990; Crocetti
et al., 2008; Meeus et al., 1999, 2012; Schwartz et al., 2011). For
example, adolescents with lower levels of commitment and higher
levels of reconsideration revealed higher levels of both internaliz-
ing and externalizing problem behavior (Crocetti et al., 2008;
Meeus et al., 2012; Schwartz et al., 2011). Based on these earlier
linkages between identity development and psychosocial adjust-
ment, we expect that adolescents experiencing much uncertainty in
their identity formation on a daily basis may also be at risk for
concurrent psychosocial adjustment problems. Hence, this study
also aims to examine whether individual differences in daily
identity formation processes across different identity domains (i.e.,
educational and interpersonal) are associated with the development
of internalizing and externalizing behavior across adolescence.

In addition to links between heterogeneity in identity formation
processes across domains with general aspects of psychosocial
functioning, such as global internalizing and externalizing behav-
ior, identity formation in different domains has also been associ-
ated with domain-specific aspects of psychosocial functioning
salient to the adolescent period. For instance, daily diary reports on
educational identity commitments and reconsideration of commit-
ments have been related to school adjustment, whereas interper-
sonal identity commitments and reconsideration of commitments
have been related to relationship quality with the best friend
(Klimstra et al., 2010a). This suggests that identity formation in the
educational and interpersonal domains may be expected to be
differentially associated with aspects of psychosocial adjustment.
To explore this issue, the present study will investigate if individ-
ual differences in certainty-uncertainty dynamics of identity for-
mation across the education and interpersonal domains are, poten-
tially differentially, associated with the development of school
adjustment and relationship quality with the best friend across
adolescence.

The Present Study

The first aim of the current study was to investigate heteroge-
neity in developmental profiles of certainty and uncertainty in
identity formation from early to late adolescence in the educational
and interpersonal identity domains, using an intensive longitudinal
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design across 5 years. Theoretically, we expected a substantial
group of adolescents to experience identity uncertainty, as
hypothesized to be part of adolescents’ normative identity de-
velopment (Erikson, 1968). These adolescents are expected to
show decreasing strength in their commitments, increasing re-
consideration and increasing identity fluctuations. In addition,
based on previous research, we hypothesized to find a group of
adolescents with a more certain and stable identity formation
process (i.e., strong commitments, low reconsideration, and low
identity fluctuations) across adolescence (e.g., Luyckx et al.,
2008; Marcia, 1966; Meeus et al., 2012). Thus, we expected to
find two developmental profiles in both the educational and
interpersonal identity domains.

Our second aim was to examine how individual differences in
certainty-uncertainty dynamics were associated with the develop-
ment of internalizing (i.e., global anxiety) and externalizing (i.e.,
aggression) problem behavior. Specifically, we expected to find
that adolescents with developmental profiles characterized by high
and stable uncertainty in identity formation would also show
higher levels of internalizing and externalizing problem behavior
over time (e.g., Meeus et al., 2012). Related to this issue, we
examined potential differential associations between certainty-
uncertainty developmental profiles in the educational and interper-
sonal identity domains and domain-specific aspects of psychoso-
cial functioning, namely school adjustment and peer relationship
quality. We hypothesized that more uncertain developmental pro-
files of educational identity would be specifically associated with
concurrent levels of school anxiety, whereas more uncertain de-
velopmental profiles of interpersonal identity would be specifi-
cally associated with concurrent levels of best friend relationship
quality (Klimstra et al., 2010a).

Method

Participants

Participants were 497 Dutch adolescents, part of the young
cohort of the ongoing longitudinal project Research on Adolescent
Development and Relationships (RADAR-Y). These adolescents
were drawn from a large cohort that was assessed before this actual
study was initiated. Specifically, all 6th grade elementary school
classes in the province of Utrecht, and in the cities of Amsterdam,
Rotterdam, The Hague and Almere were invited to participate
(e.g., Schwartz et al., 2011). Of the 850 primary education schools
in these areas, 429 were randomly selected. There were 296
schools that agreed to participate. For logistic reasons data was
collected at 230 schools. Of the 1,544 adolescents who were
randomly selected from the participating schools, 497 adolescents
met the inclusion criteria for the RADAR-young project (i.e.,
living with both of their parents, had at least one sibling who was
10 years of age or older at the onset of the study). Three adoles-
cents were dropped from the analyses, because they reported not to
attend school anymore at a certain point during the study, because
of this, these adolescents could not report on their educational
identity. This resulted in a final sample of 494 adolescents (56.7%
boys) with a mean age of 13.03 years (SD � 0.45, range 11.01–
14.86 years) at the start of the study. Based on parents’ job level,
most adolescents came from medium to high socioeconomic status
(SES) families (87.9%).

Sample attrition was low across all 5 years, with 80.8% of
adolescents participating in the first year still participating in the
fifth year. No significant differences were found with regard to
distribution of boys and girls between adolescents that dropped out
over the course of the study compared with adolescents that were
still participating, �2(1) � 0.53, p � .47, � � .03. However,
adolescents who dropped out across the study were more likely to
come from lower SES families, �2(1) � 10.45, p � .001, � � .15,
and be slightly older, t(491) � �3.67, p � .001, d � 0.44.

Procedure

The present study uses data from the first six waves of
RADAR-Y, ages 13–18. Over the course of 5 successive years,
adolescents participated in 15 measurement weeks (3 online as-
sessment weeks in each of the 5 years, separated by a 3-month
interval). Each measurement week, participants filled out an online
questionnaire tapping into their identity formation for 5 days in a
row (i.e., Monday through Friday), resulting in 75 assessment
days. The initial Internet assessment week (T1) took place in June,
the second assessment (T2) took place 3 months later in September
and T3 took place in December, thus having 3-month intervals in
between each assessment week. The first assessment week of the
second year (i.e., T4) took place again in June, resulting in a
6-month interval between T3 (December) and T4 (June). This
same assessment interval was used across 5 years. To complete the
online assessments, participants had to log on to a website of the
RADAR-Y study. Adolescents received €10 (equivalent to approx-
imately US $11) for participation in every online assessment week.
Adolescents further reported across six annual assessment waves
to measure their psychosocial adjustment. The first annual assess-
ment took place 3 months before the first online assessment. All
participants signed an informed consent form and the responsible
medical ethics committee has approved the RADAR study.

Measures

Daily identity. Adolescents reported on their identity on a
daily basis during the 15 online assessment weeks with a one-item
version of the U-MICS (Klimstra et al., 2010a). This version of the
U-MICS measures identity on a 5-point Likert scale (1 � com-
pletely untrue, 5 � completely true) using one item per identity
dimension (i.e., commitment and reconsideration) in the educa-
tional (i.e., school) and interpersonal (i.e., relation with best friend)
domain. The item for commitment was: “Today, I felt confident
about myself because of my school/best friend” (educational/
interpersonal commitment) and for reconsideration: “Today, I felt
that I could better look for a different school/best friend” (educa-
tional/interpersonal reconsideration). Previous research using the
same dataset has shown good validity of the single item version of
the U-MICS (Becht et al., 2016; Klimstra et al., 2010a; Schwartz
et al., 2011) and validity (Klimstra et al., 2010a), as well as
longitudinal measurement invariance (Becht et al., 2016). There is
ample empirical support that the full U-MICS questionnaire mea-
sures adolescents’ identity. For instance, the factor structure has
been supported across different samples in different countries
(Crocetti et al., 2015). Moreover, the U-MICS scores have been
found to be meaningfully related to other identity measures such as
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the Ego Identity Process Questionnaire-Short form (Zimmermann
et al., 2012), and related to a range of adolescents’ adjustment
outcomes (e.g., Crocetti et al., 2008).

Anxiety. Anxiety symptoms were measured with the 38-item
Dutch version of Screen for Child Anxiety Related Emotional
Disorders across six annual waves (SCARED; Birmaher et al.,
1997; Hale, Raaijmakers, Muris, & Meeus, 2005). Adolescents
rated items such as “When frightened, I feel dizzy” and “I worry
about going to school” on a 3-point Likert scale (1 � never, 3 �
often). Studies have shown that the SCARED is a reliable and valid
instrument to assess adolescent anxiety (e.g., Birmaher et al., 1997;
Hale et al., 2005), including school anxiety (Crocetti, Hale, Fer-
mani, Raaijmakers, & Meeus, 2009). A total anxiety score was
created based on all 38 items. Furthermore, a school anxiety score
was created based on the corresponding 4-item subscale of the
SCARED. Internal consistency of the total anxiety scale was good
with Cronbach’s �s ranging between 0.91 and 0.94. Internal con-
sistency of the school anxiety subscale was acceptable across
waves with Cronbach’s �s ranging between 0.58 and 0.64 across
waves.

Aggression. Adolescents’ aggression was measured across six
annual waves, using 19 items of the Dutch version of the Youth
Self Report (YSR; Verhulst, Van der Ende, & Koot, 1997). Items
(e.g., “I argue a lot”) were rated on a 3-point Likert scale (0 �
never, 2 � often). Many studies support the reliability and validity
of the YSR, including the aggression subscale of the YSR (Ivanova
et al., 2007). Internal consistency was good with Cronbach’s �s
ranging between 0.84 and 0.88 across the study years.

Best friend relationship quality. Adolescents rated their per-
ceived support from their best friend on the 8-item support sub-
scale of the shortened version of the Network of Relationships
Inventory across six annual waves (Furman & Buhrmester, 1985).
Adolescents rated questions such as “How much does your best
friend care about you?” on a 5-point Likert scale (ranging from
1 � little or none, 5 � the most). Internal consistency was good
with Cronbach’s � ranging between 0.84 and 0.87 across study
waves.

Statistical Analyses

Our statistical analyses consisted of four successive steps.
First, for every online assessment week we computed a weekly
mean level score and fluctuation score for commitment and
reconsideration in the educational and interpersonal domains
separately. Fluctuation scores were based on individuals’
within-person standard deviation score per week (Kernis, Gran-
nemann, & Barclay, 1989; Klimstra et al., 2010a). This first
analysis step resulted in 15 week scores for every participant for
each variable (i.e., commitment and reconsideration) in each
domain (i.e., educational and interpersonal), which were used in
further analysis.1

Second, we investigated the number and shape of developmental
trajectories of certainty (i.e., commitment levels) and uncertainty
(i.e., fluctuation in commitment levels and reconsideration) in
identity formation across adolescence using multivariate Latent
Class Growth Analyses (LCGA). This procedure examines
whether there are subgroups with distinct development of the
weekly mean level commitment and fluctuation scores across time.
The weekly commitment and reconsideration scores were sepa-

rated by a 3-month interval within each year, whereas assessment
weeks were separated by a 6-month interval between years. To
account for these different intervals in our estimation of linear and
quadratic change we defined the slope loadings as 0.0, 0.1, 0.2,
0.4, 0.5, 0.6, 0.8, 0.9, 0.10, 0.12, 0.13, 0.14, 0.16, 0.17, 0.18, which
were squared to model the curvilinear trajectories. LCGA analyses
were conducted separately for the educational and interpersonal
identity domains. To determine the number of latent classes, we
used the Bayesian Information Criterion (BIC) and the Lo-
Mendell-Rubin adjusted Likelihood Ratio Test (aLRT; Lo, Men-
dell, & Rubin, 2001). A lower BIC value indicates a better fitting
model and a significant aLRT indicates that a model with k classes
fits better than a model with k – 1 classes. Furthermore, entropy,
a measure of qualification certainty, should be acceptable. Entropy
values range between 0 and 1, with values of 0.75 or higher
indicating good classification (Reinecke, 2006). In addition, every
class had to cover at least 10% of the sample for meaningful
interpretation and subsequent analyses. Finally, we considered
interpretability of the classes. For example, a model with one extra
class may increase model fit but may result in small class sizes,
which may be too small to be meaningful or difficult to replicate
(Muthén & Muthén, 2000).

In the third step, we investigated whether adolescents with
different developmental trajectories of certainty and uncertainty
in identity formation showed different concurrent psychosocial
adjustment. To this end, a series of Latent Growth Models
(LGMs) were conducted to examine associations between the
different distinguished classes for educational and interpersonal
identity and their development of anxiety, aggressive behavior,
school anxiety, and adolescent-perceived support from their
best friend across 6 years. Specifically, we used the continuous
class probabilities from the LCGA analyses and correlated these
class probabilities with the growth parameters (i.e., intercept
and slopes) of the different forms of psychosocial adjustment in
these LGMs, to take classification inaccuracy of participants
into the different identity profiles into account. Because of
known gender differences in levels of psychosocial adjustment
(Leadbeater Kuperminc, Blatt, & Hertzog, 1999) and higher
levels of adjustment problems in lower SES families (Keiley,
Bates, Dodge, & Pettit, 2000), we controlled for these potential
differences in all of our LGM analyses. Model fit was assessed
with the comparative fit index (CFI) and the root mean squared
error of approximation (RMSEA), using conventional standards
(Kline, 2013). The Satorra-Bentler scaled �2 difference test
(Satorra & Bentler, 2001) was used for comparison of different

1 Exploratory multivariate latent growth analyses revealed that the latent
growth factors (i.e., intercepts and slopes) of reconsideration level and
reconsideration fluctuation were highly positively correlated in both the
educational and interpersonal identity domain (all rs � .81, all ps � .001).
Therefore, we examined whether the two-factor structure of reconsidera-
tion level and reconsideration fluctuation best represented a one-factor
model. Results suggested that a one-factor model of reconsideration did not
show significant deterioration of model fit compared with the two-factor
model for both educational identity (	CFI � 0.01, 	RMSEA � 0.003) and
interpersonal identity (	CFI � 0.01, 	RMSEA � 0.002). Therefore, we
decided to standardize and sum the reconsideration level and reconsider-
ation fluctuation scores and use this combined score of reconsideration
level and fluctuation in the LCGA analyses. Additional information is
available from the first author upon request.
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models with different growth factors (i.e., linear and quadratic
growth). The aforementioned LCGA and LGM analyses were
conducted in Mplus version 7.3 using corrections for nonnor-
mality of the data with the robust MLR estimator (Muthén &
Muthén, 1998 –2011). Missing data points on identity scores for
each week occurred for 19.91% of adolescents’ assessments
across the study. Little’s MCAR test revealed that the pattern of
missing values could be considered at random with a normed
chi-square (�2/df) of 1.15, indicating that it is unlikely that our
findings were biased as a result of missing values. Because we
found support for MCAR in our sample, we chose to use all
available data points per participant by including all of them in
the analyses. Full information Likelihood (FIML) was used for
our main analyses.

Results

Heterogeneity in Certainty and Uncertainty Dynamics
in Identity Formation Across Two Identity Domains

Our first aim was to examine the number and shape of
developmental trajectories of certainty and uncertainty dynam-
ics in identity formation across adolescence.2 We modeled
multivariate latent classes based on adolescent commitment
levels, fluctuations in commitment levels, and reconsideration
over 15 measurement waves (assessed over five successive
years) in LCGA analyses for the educational and interpersonal
domains of identity separately. Because some adolescents had
not reported on their identity, 485 participants could be in-
cluded in the LCGA analyses for the educational identity do-
main and 477 participants were included in the analyses for the
interpersonal identity domain.3

Educational identity trajectories. For educational identity,
results suggested that a two-class solution showed the best fit to
the data (BIC � 44,733, aLRT p � .001, entropy � .89), as the
BIC for this solution was substantially lower than the one-class
solution (BIC � 47,159). Although the BIC suggested that a
three-class solution showed an even better fit to the data (BIC �
44,011) the aLRT showed a nonsignificant improvement for a
three-class solution (p � .45). The estimated trajectories of
certainty and uncertainty in the final two-class solution are
presented in Figure 1 and the exact parameter estimates of the
intercept and slope factors of the latent classes can be found in
Table 1.

Adolescents in the first trajectory class (49%) showed: (a)
relatively high and stable commitment levels, (b) relatively low
and decreasing commitment fluctuations, and (c) low stable
reconsideration. This class was labeled the educational identity
synthesis class. The second trajectory class (51%) consisted of
adolescents showing: (a) relatively low levels of commitment
that decreased from early adolescence onward but increased
again after mid-adolescence, (b) decreasing commitment fluc-
tuations, and (c) the highest and stable reconsideration across
adolescence. Hence, this class was labeled the crisis-like edu-
cational identity class.

2 Because of space constraints, means and correlations of the study
variables are not reported here but can be obtained from the first author
upon request.

3 We investigated gender differences in the prevalence in developmental
trajectories of identity classes. No significant gender differences were
found for educational identity, �2(1) � 0.03, p � .86, � � .01, and
interpersonal identity classes, �2(1) � 3.52, p � .06, � � .09.

Table 1
Parameter Estimates of Intercept and Slope Factors of Latent Classes for Educational Identity
and Interpersonal Identity

Parameter estimates

Educational identity Interpersonal identity

Identity
synthesis class

(49%)

Crisis-like
identity class

(51%)

Identity
synthesis class

(53%)

Crisis-like
identity class

(47%)

M SE M SE M SE M SE

Commitment level
Mean intercept 3.50��� .05 2.74��� .05 3.30��� .07 2.42��� .10
Mean linear slope .09 .09 �.51��� .11 .24 .15 �.43� .17
Mean quadratic slope �.02 .05 .28��� .06 �.13 .07 .18� .09

Commitment fluctuations
Mean intercept .53��� .03 .63��� .02 .50���

a .02 .56���
a .03

Mean linear slope �.14�
a .05 �.15�

a .06 �.18��
a .05 �.06a .07

Mean quadratic slope .04a .03 .05a .03 .06� .03 �.04 .04
Reconsideration

Mean intercept �.59��� .09 .58��� .11 �.42��� .10 .46��� .14
Mean linear slope �.03a .18 .10a .21 �.02a .21 .06a .30
Mean quadratic slope .06a .09 .09a .11 .02a .11 �.05a .16

Note. Means with the same subscript do not differ significantly from one another. Thus, means without a
subscript also differ significantly from one another. Note that the subscripts apply to each growth function in
each identity domain separately (e.g., differences between mean intercepts of commitment level of the two
educational identity classes). All ps � .05.
� p � .05. �� p � .01. ��� p � .001.
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Interpersonal identity trajectories. For interpersonal iden-
tity, results indicated a two-class solution (BIC � 42,945, aLRT
p � .004, entropy � .88), as the BIC for this solution was lower

than the one-class solution (BIC � 45,213). While the BIC
suggested that a three-class solution showed a better fit to the
data (BIC � 42,002) the aLRT showed a nonsignificant im-
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Figure 1. Estimated trajectories for (top) Educational Commitment Level, Commitment Fluctuation and
Reconsideration and (bottom) Interpersonal Commitment Level, Commitment Fluctuation and Reconsideration.
Note. For reasons of presentation, the scores of the identity dimensions were centered. The interval between each
tic mark is 3 months. Hence, the interval between T3 and T4, for example, is 6 months.
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provement for a three-class solution (p � .053). The two-class
solution for interpersonal identity is presented in Figure 1 and
parameter estimates are presented in Table 1.

The first trajectory class (53%) included adolescents with: (a)
relatively high commitment levels in late adolescence, (b) low and
decreasing commitment fluctuations, and (c) relatively low recon-
sideration. This class was labeled the interpersonal identity syn-
theses class. The second trajectory class (47%) included adoles-
cents showing: (a) relatively low, and strongly decreasing
commitment levels which increased again after mid-adolescence,
(b) relatively high and stable commitment fluctuations, and (c)
relatively high and stable reconsideration. Hence, this class was
labeled the crisis-like interpersonal identity class.

Heterogeneity in Certainty and Uncertainty Dynamics
in Identity Formation and Associated
Psychosocial Adjustment

For our second aim, we examined whether developmental tra-
jectories of identity formation across different identity domains
predict developmental trajectories of (global and school) anxiety,
aggression, and perceived best friend support. All LGMs showed
good model fit (CFIs ranged between 0.96 and 1.00 and RMSEAs
ranged between 0.00 and 0.06). Because we identified two classes
in both identity domains, the identity synthesis classes were used
as the reference class in the LGMs. See Table 2 for the correlations
between the class probabilities and latent growth factors for ag-
gression, total anxiety, school anxiety and perceived support from
the best friend.

Global anxiety. For educational identity, we found that ado-
lescents with a higher probability of belonging to the crisis-like
identity class showed a higher intercept of anxiety problems com-
pared with the identity synthesis class. Similarly, a higher class
probability of the crisis-like interpersonal identity class was related
with a higher intercept on total anxiety problems. In summary,
results supported our hypothesis by showing that higher class
probabilities of belonging to the crisis-like trajectories of both
educational and interpersonal identity were associated with higher
levels of global anxiety.

Aggression. Concerning the educational identity domain, re-
sults suggested that adolescents with a higher probability of be-
longing to the crisis-like educational identity class showed higher
intercept levels of aggression and a steeper increase and subse-
quent decrease across adolescence compared to the educational
identity synthesis class. Concerning the interpersonal identity do-
main, class probability of the crisis-like interpersonal identity class

was related to a higher intercept of aggression. Thus, in line with
our hypothesis, higher class probabilities of belonging to the
crisis-like identity classes in both educational and interpersonal
identity were associated with higher initial levels and growth of
aggression across adolescence.

School anxiety. Next, we investigated whether higher uncer-
tainty in developmental profiles of educational identity but not
interpersonal identity would be specifically related to the devel-
opment of school anxiety. Regarding educational identity, a higher
class probability of belonging to the crisis-like identity class was
related with a higher intercept of school anxiety compared to the
identity synthesis class. Class probabilities of the crisis-like inter-
personal identity class were not related with intercept and growth
in school anxiety. Thus, consistent with our hypothesis, only the
class probabilities of the crisis-like educational identity class were
related to the development of school anxiety.

Perceived support best friend. Furthermore, we investigated
whether higher uncertainty in developmental profiles of the inter-
personal identity domain but not educational identity would be
specifically related to the development of perceived support from
the best friend. In contrast to our expectations, the class probability
of the crisis-like educational identity class was related to a lower
intercept of perceived support from the best friend. Consistent with
our hypothesis, the class probability of the crisis-like interpersonal
identity class was related with a lower intercept, steeper decrease
and subsequent increase in perceived support across adolescence.
Thus, our hypothesis was partially supported because, contrary to
our expectations, the class probability of the crisis-like educational
identity class was also related with the development of perceived
support from the best friend. However, in line with our hypothesis,
the class probability of the crisis-like interpersonal identity class
was associated with the development of perceived support.

Discussion

Results from the present study provide insight into heteroge-
neity in the development of certainty-uncertainty dynamics of
daily identity formation processes across adolescence. Based on
levels and developmental change of certainty and uncertainty in
identity formation, we identified two distinct developmental
profiles of identity formation in the educational domain and two
distinct developmental profiles of identity formation in the
interpersonal identity domain. Many adolescents showed fairly
high levels of identity certainty in identity formation from age
13 to 18 years. However, a comparable amount of adolescents
displayed a pattern of identity crisis in their daily identity

Table 2
Correlations Between Class Probabilities and Growth Factors for Anxiety, Aggression, School Anxiety, and Support Best Friend

Anxiety Aggression School anxiety Support best friend

Class probability INT. LS. QS. INT. LS. QS. INT. LS. QS. INT. LS. QS.

Educational identity
Crisis-like class .23��� .12 �.10 .23��� .14� �.17� .33�� .16 �.14 �.13� �.08 .08

Interpersonal identity
Crisis-like class .18�� �.08 .07 .13� .09 �.15� .18 �.01 �.01 �.16� �.24��� .2��

Note. INT � intercept; LS � linear slope; QS � quadratic slope.
� p � .05. �� p � .01. ��� p � .001.
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formation over the course of adolescence. This pattern of high
identity uncertainty was evidenced by low and strongly decreas-
ing commitment levels, which increased again after middle
adolescence, relatively high but decreasing identity fluctuations
and stable levels of reconsideration. Adolescents in these crisis-
like developmental trajectories in both the educational and
interpersonal identity domains also showed relatively more
general and domain specific psychosocial adjustment problems.

Heterogeneity in Certainty and Uncertainty Dynamics
in Identity Formation Across Two Identity Domains

Consistent with our expectations, we identified different sub-
groups of adolescents that followed distinct developmental profiles
in certainty-uncertainty dynamics of daily identity formation pro-
cesses. Supporting Erikson’s (1968) notion that experiencing an
identity crisis is common in adolescence, we were able to identify
two subgroups of adolescents following a crisis-like pattern in
their daily identity formation. These adolescents in the crisis-like
educational identity class (51%) and the crisis-like interpersonal
identity class (47%) displayed a clear certainty-uncertainty dy-
namic with a dip in the strength of their commitments in middle
adolescence that was joined by relatively high reconsideration of
alternative identity commitments. Adolescents following a crisis
like pattern of identity formation showed identity distress across
early to late adolescence with the strongest period of identity crisis
between ages 15 to 17. These crisis-like subgroups of adolescents
appear to show an identity formation process somewhat similar to
a state of moratorium, in which adolescents have not made signif-
icant commitments and strongly consider different identity com-
mitments (e.g., Marcia, 1966; Meeus et al., 2010). Moreover, our
finding that identity crisis peaks in mid-adolescence is in line with
earlier work showing that a state of identity moratorium is most
prevalent in early to mid-adolescence (Meeus et al., 2012).

Furthermore, our findings suggest that many adolescents do not
appear to “grow out” of a pattern of identity uncertainty (Marcia,
1966), as demonstrated by continuing higher levels of uncertainty
from early to late adolescence in the two crisis-like identity formation
classes. Most previous studies on identity formation did not differen-
tiate between identity domains, but investigated identity formation at
a global level by averaging scores across different identity domains. A
meta-analyses on these studies showed that across adolescence (ages
13–18 years) between 22 and 37% of adolescents were in a morato-
rium identity status (Kroger et al., 2010). These adolescents in mor-
atorium are in the process of exploring identity commitments while
having vague commitments. For the purpose of comparison with
these studies, we investigated how many adolescents were both in the
educational crisis-like class as well as the interpersonal identity crisis-
like class. Similar to previous studies (Kroger et al., 2010) in our
study, 32.8% of adolescents experienced relatively high identity un-
certainty in both the educational and interpersonal identity domains.
While exploring identity alternatives and questioning current identity
commitments can be considered a key task of adolescents as evi-
denced by the crisis-like classes in our study (Erikson, 1968), it is
important to further study daily identity formation processes during
young adulthood. We expect that that some adolescents will grow out
of identity uncertainty during the transition to emerging adulthood.
However, if adolescents continue to have identity uncertainty during
emerging adulthood, this might backfire during a period in which a

more stable sense of self is expected. Future studies should investigate
whether some adolescents are sensitive to experience persistent iden-
tity uncertainty in identity formation across different developmental
phases, like the transition to adulthood.

Our results also show that a large proportion of adolescents
already feel quite certain about their identity throughout adoles-
cence. For instance, adolescents in the educational identity syn-
thesis class (49%) showed relatively high levels of commitment
throughout adolescence, decreasing commitment fluctuations, and
stable low reconsideration. Similarly, adolescents in the interper-
sonal identity synthesis class (53%) showed a pattern of certainty
in their identity formation with increasing commitments through-
out adolescence, decreasing daily fluctuations in their commit-
ments, and low reconsideration. These findings suggest that a
substantial proportion of adolescents showed a pattern of identity
maturation toward developing less uncertainty and consolidating
their commitments across adolescence.

Consistent with our hypotheses, developmental profiles of cer-
tainty and uncertainty in identity formation differed between ad-
olescents. However, we only found limited support for hypothe-
sized differences in identity formation processes across the
educational and interpersonal identity domains. That is, in both
identity domains, adolescents in the crisis-like identity profiles
showed similar decreasing strengths of their commitments and
relatively high reconsideration of alternative commitments. How-
ever, adolescents in the crisis-like interpersonal identity class did
not decrease in their identity fluctuations across adolescence.
However, for educational identity adolescents in both the synthesis
class and crisis-like class decreased in their fluctuations in identity
commitments across adolescence. These findings suggest that
some adolescents continue to have uncertainty about their inter-
personal identity commitments as reflected in stable identity fluc-
tuations. Indeed, it has been suggested that differences in identity
formation across domains are dependent on whether identity for-
mation occurs within open versus more closed identity domains
(Meeus et al., 1999). Because friendships are more open to change
compared with the educational identity domain, especially during
adolescence (Branje, Frijns, Finkenauer, Engels, & Meeus, 2007),
adolescents’ interpersonal identity might also be more open to
daily fluctuations in the strength of commitments.

Overall, we found that a considerable proportion of adolescents
tend to show a pattern of identity uncertainty across adolescence
(Erikson, 1968), evidenced by (temporary) decreasing strengths of
their current identity commitments and continued consideration of
identity alternatives across adolescence. These findings suggest that
many adolescents are in a phase of identity experimentation in which
their identity is not yet fixed and stable. However, we also identified
a substantial number of adolescents that revealed a pattern of identity
consolidation toward developing less uncertainty about their daily
identity commitments across adolescence (Kroger et al., 2010; Meeus,
2011).

Heterogeneity in Certainty and Uncertainty Dynamics
in Identity Formation and Associated
Psychosocial Adjustment

As predicted, we found that individual differences in develop-
mental profiles of identity formation were related to adolescents’
adjustment over time. In line with previous research, adolescents
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with relatively high certainty and not so much doubt in their daily
identity formation processes showed the most positive psychoso-
cial adjustment across adolescence (Crocetti et al., 2008; Meeus et
al., 1999, 2012; Schwartz et al., 2011). Contrary, adolescents
following a crisis-like developmental profile of identity formation
across adolescence displayed relatively higher initial levels as well
as stronger increases in global anxiety and aggression. These
findings also support the validity of the identified identity forma-
tion classes as adolescents in these classes did also experience
somewhat higher psychosocial adjustment problems across ado-
lescence. Although we cannot disentangle the developmental order
between identity formation processes and adjustment problems
from the current study, previous work has suggested that identity
formation processes characterized by high uncertainty contribute
to distress (e.g., Luyckx et al., 2008), such as anxiety. Moreover,
daily measures of identity reconsideration in early adolescence
have been found to predict later anxiety and depression, but not
vice versa (Schwartz et al., 2011). Future research is needed to
further investigate bidirectional processes between certainty and
uncertainty processes of identity formation and adjustment prob-
lems across adolescence.

In addition to links between identity formation processes and
associations with development in general psychosocial adjustment
domains, like anxiety and aggression, we also found support for
differential associations between identity formation processes in
specific identity domains and domain-specific psychosocial adjust-
ment. Specifically, in line with our hypothesis and previous re-
search (Klimstra et al., 2010a), a crisis-like identity formation
profile in the educational identity domain was related with higher
initial levels of school anxiety. These results support earlier work
that adolescents with a more uncertain and immature identity
profile relates to lower adjustment (Meeus, 2011). Importantly, the
crisis-like interpersonal identity formation profile was not associ-
ated with school anxiety.

Moreover, in line with our domain-specific hypothesis, the
crisis-like interpersonal identity formation profile was only related
to psychosocial adjustment in the interpersonal domain as reflected
by a steep decrease in perceived support from their best friend
from early to middle adolescence and a subsequent increase in
perceived support near the end of adolescence. However, in con-
trast with our hypothesis, adolescents in the crisis-like educational
identity class also reported less perceived support from their best
friend, suggesting that feeling uncertain about your educational
identity may partially generalize to other areas of psychosocial
functioning. These results further support the importance of dif-
ferentiating between different identity domains when studying
identity formation and associated development of psychosocial
adjustment, as both more general and more domain-specific asso-
ciations appear to exist. Hence, the current study further supports
the finding that identity may operate differently across different
content domains (Goossens, 2001).

According to Erikson (1968), uncertainty about identity is part
of adolescence everyday life. Consistent with this notion, we found
indeed that a substantial proportion of adolescents showed a pat-
tern of identity uncertainty in adolescence. Moreover, we found
that adolescents’ experiencing identity distress were at risk of
concurrent adjustment problems during adolescence. These find-
ings confirm that identity formation can be a stressful task for
many adolescents. More important, however, this does not mean

that all adolescents continue to experience an identity crisis during
the transition to adulthood. We propose a multifinality develop-
mental principle on identity formation. A multifinality principle
suggests that a similar experience should not necessarily lead to
the same outcome for all adolescents. For example, adolescents
may begin with a similar experience of identity distress but de-
velop very different patterns of identity formation over time. We
believe that the principle of multifinality may also apply to identity
formation processes. That is, having an identity crisis in adoles-
cence may forecast adjustment problems for some, but not all
adolescents when transitioning to adulthood (Cicchetti & Rogosch,
2002). Future studies should investigate daily identity formation
patterns across adolescence and young adulthood to further inves-
tigate which adolescents continue to experience an identity crisis
beyond adolescence.

Strengths, Limitations, and Future Directions

The current study has several important strengths. First, our
intensive longitudinal design including daily identity reports that
were assessed across five successive years enabled us to investi-
gate microlevel processes in identity development covering the
entire period of adolescence. Second, the current study was able to
use a relatively large sample as well as many repeated measures,
which increases statistical precision of our estimated models as
well as increasing statistical power (Muthén & Curran, 1997).
Third, we were able to investigate aspects of certainty and uncer-
tainty in identity formation more in depth by including both levels
and fluctuations in our study in two important domains of adoles-
cent identity formation (i.e., educational and interpersonal).
Fourth, we were able to support the theoretical validity of the
identified identity formation classes by showing that different
developmental profiles of identity formation were associated with
the development in other areas of psychosocial adjustment.

In addition to these strengths, some limitations need to be
addressed. A first limitation concerns the descriptive nature of this
study. We did not investigate mechanisms of change in identity
formation, or, for example, why some adolescents show a crisis-
like developmental pattern in identity development. Obviously,
adolescents’ daily identity formation does not develop in a social
vacuum but in interaction with the social environment. For exam-
ple, the period of adolescence and emerging adulthood are marked
by many life transitions such as changes from school to work and
the formation of intimate relationships. Future daily diary studies
that focus on the link between daily identity formation and life
transitions could further inform us about the role of short-term
changes in identity formation and life transitions.

A second limitation of this study concerns the lack of a measure
aimed to measure cultural differences in our sample. The Nether-
lands can be considered a western society that emphasizes inde-
pendent self construal rather than interdependent self-construal.
However, within Italian families, for example, there is less focus
on individual choice and less push to greater independence. In-
stead, there is more focus on familial togetherness and there are
lower expectations to make an early transition to adulthood. These
cultural difference might explain why Italian adolescents were
found to experience more and longer periods of uncertainty re-
garding their personal identity formation compared with Dutch
adolescents (Crocetti, Schwartz, Fermani, Klimstra, & Meeus,
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2012). Similarly, Turkish adolescents were found to have higher
levels of identity uncertainty compared with adolescents in the
Netherlands (Morsunbul, Crocetti, Cok, & Meeus, 2016). These
findings suggest the importance to further study cultural differ-
ences in daily identity formation processes within diverse cultural
contexts.

Third, the current study does not allow drawing any conclusions
on the direction of effects between different aspects of identity
formation. While the current study showed differences between
adolescents in their identity formation processes on a daily basis,
future research is needed to study predictors and consequences of
daily identity formation processes. Fourth, in our statistical mod-
els, growth factors of reconsideration level and fluctuation were
highly positively correlated. Therefore, distinguishing between
these two variables was deemed unnecessary in the current study.
However, future research with different research questions and
statistical analyses may further investigate both levels and fluctu-
ations of reconsideration. Fifth, the community sample included
primarily Dutch adolescents from relatively high SES families,
which raises questions to what extent our findings can be repli-
cated to adolescents from different socioeconomic backgrounds.
Finally, while the current study covered an important developmen-
tal period of adolescence, the period of transitioning to adulthood
is substantially prolonged for many Western nations (Arnett,
2014), which also imposes many challenges to the development of
a stable identity because of the extended phase of exploring and
preparing for adult roles (Schwartz, Côté, & Arnett, 2005). Future
research is needed to investigate how daily identity formation
processes develop during the transition from adolescence into
adulthood.

Despite these limitations, this study contributed significantly to
our understanding of heterogeneity in daily identity formation
across adolescence. Focusing on daily identity, our findings sup-
port Erikson’s (1968) hypothesis that many adolescents experience
an identity crisis during adolescence, which may have ramifica-
tions for their concurrent behavioral and emotional development.
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