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Introduction

Elite athletes invest a large proportion of
their time and energy into training and
competing. Depending on thelength and
intensity of their athletic careers, their
lives are strongly shaped by sportin a va-
riety of ways. Many athletes begin their
journey into elite sport during late child-
hood or early adolescence, a period in
which the formation of an identity is an
important developmental task (Erikson,
1968). Brewer, van Raalte, and Linder
(1993), drawing on identity and self-con-
cept theory (e.g., multifaceted structure
of the self-concept; Marsh & Shavelson,
1985), defined athletic identity as “the
degree to which an individual identifies
with the athlete role” (p. 237) and also
developed a measure of athletic iden-
tity (i.e., Athletic Identity Measurement
Scale [AIMS]). Since the seminal paper
by Brewer et al. (1993), sport psychol-
ogy research has displayed considerable
interest in the construct and has identi-
fied numerous positive and negative ef-
fects of a strong athletic identity. For
example, a strong athletic identity is as-
sociated with high levels of sport moti-
vation (Brewer et al., 1993), physical ac-
tivity (Reifsteck, Gill, & Labban, 2016),
and performance (Lochbaum, Cooper, &
Limp, 2022). Conversely, the literature
shows that a strong and exclusive ath-
letic identity may entice athletes to train
overly hard (i.e., overconformity; Coker-
Cranney, Watson, Bernstein, Voelker, &
Coakley, 2018) and leave them vulner-
able when faced with career transitions
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such as injuries, deselection from a team,
or career termination (Brewer & Petitpas,
2017).

Based on the current scientific knowl-
edge regarding identity formation and
development across the span of a career
(for an overview, see Brewer & Petitpas,
2017), we can assume that athletic iden-
tity increases from the age of 10-15 years
and subsequently remains relatively con-
stant unless events are experienced that
threaten or limit an athlete’s ability to
perform. It has also become evident
that the development of (athletic) iden-
tity emerges from an interaction between
context and person (e.g., Bosma & Kun-
nen, 2001), and thus varies greatly from
person to person. Regarding context,
it is particularly evident that the social
environment (coaches, training group;
Stephan & Brewer, 2007) has an influ-
ence on an athlete’s identity: When social
circles coalesce around sports, individu-
als tend to identify more strongly with
their role as an athlete than with other
roles. Personal factorsinclude the follow-
ing, according to the available empirical
sport psychology literature: (1) (Career)
age: The older and the more advanced in
their athletic careers athletes are, the less
pronounced their athletic identity. This
can be explained by taking new respon-
sibilities outside of sport and devoting
increasingly more attention to other ar-
eas of life, such as family, partnership, or
work (Brewer etal., 1993; Houle & Kluck,
2015; J. Schmid & Seiler, 2003). (2) Gen-
der: While in the early research (Brewer
et al., 1993) female athletes were found

to identify less with their athlete roles
than male athletes, currently gender ap-
pears to have no effect once confounders
such as amount of training or perfor-
mance level have been taken into account
(C.B. Anderson, Masse, & Hergenroeder,
2007; Nasco & Webb, 2006; J. Schmid
& Seiler, 2003). (3) Training effort: Sev-
eral studies found a relationship between
training volume and athletic identity, in
the sense that athletes with a large train-
ing effort often identify more strongly
with the role as an athlete (e.g., Johans-
son, Tranaeus, Asker, & Skillgate, 2022;
J. Schmid & Seiler, 2003). This is likely
to be the case in elite sport, where mul-
tiple training sessions per day are often
required to achieve athletic excellence,
and sport thus becomes life-determin-
ing, while other areas of life play a sub-
ordinate role (Stephan & Brewer, 2007).
Closely associated with this is status as
an athlete, and thus whether the athletes
engage in sport professionally or semi-
professionally (i.e., dual career athlete).
(4) Objective and subjective success in
sports: It was found that a high athletic
level (Lochbaum et al., 2022) and subjec-
tive positive evaluation of one’s athletic
performance (e.g., over one season) is as-
sociated with a stronger athletic identity
(Brewer, Selby, Under, & Petitpas, 1999).
(5) Critical life events: It has been shown
that injury (Brewer, Cornelius, Stephan,
& van Raalte, 2010), deselection (Grove,
Fish, & Eklund, 2004), and retirement
from sport (e.g., Lally, 2007; Lavallee,
Grove, & Gordon, 1997) can cause a de-
crease in athletic identity. Therefore, it
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is important to consider under what cir-
cumstances retirement takes place (e.g.,
voluntary vs. involuntary; J. Schmid,
Conzelmann, Engel, Kuettel, & Schmid,
2023). (6) Other life roles: The num-
ber of roles (i.e., involvement in other
areas of life) or their diversity can be co-
determining for the formation and ex-
pression of an athletic identity—a finding
related to age (J. Schmid & Seiler, 2003).
An interesting finding in this context is
that self-complexity—that is, “the num-
ber of aspects that one uses to cognitively
organize knowledge about the self, and
the degree of relatedness of these aspects”
(Linville, 1985, p. 97)—might function as
aresource in transitions (e.g., Aidman &
Schofield, 2004).

Athletic identity and career
termination

The literature on athletic identity and ca-
reer termination is extensive. Our start-
ing point is the assumption that ath-
letic career termination results in major
changes in an athlete’s life, which in turn
influence an individual’sidentity. Indeed,
this conjecture can be traced back to early
transition theories by counseling psy-
chologist Schlossberg (1981) according
to whom transitions produce “a change in
assumptions about oneself and the world
and requires a corresponding change in
one’s behaviour and relationships” (p. 5).
Coakley (1983), a sport sociologist, con-
ceptualized retirement from sports “as
a role transition through which athletes
disengage from some activities and rela-
tionships to seek others” (p. 2). There-
fore, it is quite probable that retirement-
related changes regarding lifestyle, pre-
ferred activities, physical fitness, social or
physical environment, interests, or val-
ues will not leave identity untouched.
In fact, the idea that career termination
has implications for identity is empiri-
cally supported: Lally (2007) conducted
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an idiographic study and interviewed six
student-athletes three times over a pe-
riod of 2 years during which they ter-
minated their athletic careers. Findings
revealed that athletes proactively dimin-
ished their athletic identity and begin to
draw on other sources of identity prior to
retirement and in doing so reduced the
risk of identity issues upon and following
athletic retirement. However, a decrease
in athletic identity may come at a cost, as
the complete abandonment of “an [sport]
activity-based identityislikely tobe detri-
mental to sustained engagement in sport,
exercise, and physical activity” (Reifsteck
et al, 2016, p. 34).

Longitudinal studies on athletic
identity

From a methodological point of view, in
order to examine changes in an athlete’s
identity, prospective longitudinal stud-
ies are called for; however, only few have
been conducted (Lochbaum et al., 2022).
A review of the literature reveals a wide
range in the observation periods: Grove
etal. (2004) measured changes in athletic
identity of 47 female athletes who were
vying for selection in all-star teams three
times over 2 weeks, while Brewer et al.
(2010) assessed the development in ath-
letic identity among 108 injured athletes
three times over a period of 2 years. Fi-
nally, Fraser (2012) investigated whether
voluntariness of retirement influenced
levels of athletic identity over 5 years in
62 elite athletes who either retired from
sport or intended to retire. To the best
of our knowledge, apart from Fraser’s
(2012) study, which was also published
in Martin, Fogarty, and Albion (2014),
measurements over more than two years
have not been reported in the literature.
In addition, most athletic identity studies
have examined small samples and rely on
aggregated data (i.e., they focus on group
average change). This approach treats all
individuals within the group as having
the same form of change over time and
neglects possible between-unit variabil-
ity (Ployhart & Vandenberg, 2010) such
as Lally (2007) encountered in her study.

Purpose of the present study

The aim of the present study was to assess
the development of athletic identity over
several years spanning from the athletic
to the post-athletic career. Furthermore,
we examined to what extent factors cited
in the existing literature, in particular
gender, age, career age, sporting success,
voluntariness of career termination, post-
career involvementin sport, andliferoles,
explain interindividual differences in lev-
els and trajectories of athletic identity.
These objectives are achieved by analyz-
ing data from a prospective longitudinal
study with hierarchical linear modeling.

Methods

Participants and procedures

We recruited the participants in this
prospective study via the Swiss Olympic
Association. In doing so, we conducted
a survey of the entire carded population
of 903 German-speaking elite athletes
(t1; response rate: 68%). At the sec-
ond time of measurement (t;) 12 years
later, we contacted the athletes again
(response rate: 46%). Due to expired
contact data, 78 of the (former) ath-
letes (8.6%) could not be reached. Only
athletes who had ended their careers in
elite sports were included. This criterion
resulted in a final sample of 290 athletes
(32% of the population). The sample
consisted of 32.8% women and 67.2%
men from 64 different sports. Overall,
63% of the athletes were participating
in individual sports and 37% in team
sports. On average, the sample started
performance-oriented training at the age
of 13.1 years (SD=5.4) and retired from
elite-sports at the age of 29.4 years (SD=
5.9). During their career, 99 athletes
(34.1%) won at least one medal at one of
the major competitions such as Olympic
Games, World and European Champi-
onships. At the time of the first survey,
the athletes were 25.0 years old on av-
erage (SD=6.0). When they completed
the second survey, they were 36.8 years
of age and had retired from elite sport
for an average of 7.3 years (SD=3.3).
To check for possible selection bias,
we compared the final sample of 290 ath-
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letes with the remaining 613 (former)
athletes of the population in terms of
gender, age, type of sport (individual vs.
team), and performance level (elite, pre-
elite, and junior elite athletes, assessed
at the first measurement time point, t;).
Logistic regression to predict participa-
tion in the study revealed no significant
differences, x*=4.178, N=903, df=5,p=
0.524; R* (Nagelkerke) = 0.006, which in-
dicates that the sample—at least with
respect to the available information—is
a good representation of the population.
At the time of data collection, ethical re-
view and approval were not required for
the study on human participants accord-
ing to local legislation and institutional
requirements. Allproceduresofthestudy
were conducted according to the ethical
principles of the Declaration of Helsinki
(World Medical Association, 2013).

Measures

At the participants’ discretion, the ques-
tionnaire was administered using a pa-
per-and-pencil or a web-based format.
Besides sport-specific information (type
of sport, start/end of career, achieve-
ments), the questionnaire included the
following measures:

Athletic identity was assessed with the
German version (AIMS-D; J. Schmid &
Seiler, 2003) of the Athletic Identity Mea-
surement Scale (AIMS; Brewer et al,
1993). In accordance with the litera-
ture (e.g., Visek, Hurst, Maxwell, & Wat-
son, 2008), the participants responded
to seven items on a seven-point Lik-
ert-scale from 1 (strongly disagree) to 7
(strongly agree), with higher values indi-
cating a higher athletic identity. In the
present sample, McDonald’s (1999) w was
estimated to be 0.77, 95% CI [0.73, 0.82]
at t; and 0.86 [0.83, 0.88] at t,.

Asanindicator of (athletic) career age,
we used the inverse of time to retirement.
This period was derived as the difference
in months and years between t; and ath-
letic retirement, which was at some point
before t,. Hence, a long period indicated
a young career age.

To determine training effort, partici-
pants first reported how many years they
spent in the development and mastery
stages of their athletic career. Then they

indicated how many hours on average
they invested weekly in training dur-
ing these phases. The weighted mean
of weekly hours over the two stages was
taken as a rough indicator for training
effort. Statusasan athlete was established
by asking the participants whether they
had been a semi-professional (dual-ca-
reer) or professional athlete (i.e., no other
occupation beside sport such as studies
or profession) at or around the height
of their career (0= semi-professional, 1=
professional).

Objective sporting success was as-
sessed with supporting information
from public records at t,. First, it was
determined in how many of the major
competitions such as Olympic Games,
World and European Championships an
athlete could have taken part while being
in his or her mastery phase as an ath-
lete. Then, this information was brought
together with an athlete’s actual record
in terms of participation and success at
these major international competitions.
Based on terciles, the sample was split
into three groups. Eventually, we worked
with a three-point scale measuring the
aggregated market share of an athlete,
which considers the importance ofa com-
pletion in a particular sport as well as
the frequency of these competitions and
the associated chances of taking part
therein (see supplemental online mate-
rial for a detailed description). A value
of 2 indicates a very successful career
(2= above average), whereas a value of
1 and 0 are indicative of less success in
an athlete’s career (1 = average, 0= below
average).

Assessment of subjective sporting suc-
cess was guided by Abele, Spurk, and
Volmer’s (2011) work on the construct
and measurement of professional career
success and its adaption on athletic ca-
reers by Engel (2014). We used six items
asking about an athlete’s satisfaction with
several aspects of his or her athletic ca-
reer, including the extent to which ca-
reer objectives were attained, the bal-
ance of (tangible and intangible) costs
and benefits, and sports performance at
major international competitions such as
Olympic Games, World Championships,
or Continental Championships. An ex-
ample item is, “To what extent have you
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Abstract

The purpose of this study was to examine
how athletic identity develops beyond

a career in elite sport and which factors
contribute to this development. A two-
wave 12-year longitudinal survey of 290
Swiss elite athletes (Mage = 36.8 years at t;
32.8% women, 67.2% men; 63% individual
sports, 37% team sports athletes) was
conducted during (t1) and after their career
(t2). Multilevel models revealed that athletic
identity was high at t; and decreased over
time. However, there was considerable
heterogeneity across athletes. Particularly,
the status as an athlete (i.e., professional
vs. semi-professional), career age, and self-
complexity predicted athletic identity at
t1. A slower decline in athletic identity was
found for athletes who earned their living
in sports, participated in (recreational)
competitive sport, were satisfied with
their sport career, and did not increase
their self-complexity at to. Therefore, when
seeking to reduce athletic identity, it is
recommended to promote self-complexity
through exploratory behavior.

Keywords

Identity - Career transition - High-
performance athletes - Withdrawal - Self-
complexity

achieved the goals you set out to achieve
in your sports career?” Responses were
measured on a 7-point Likert scale. Ex-
ploratory factor analysis revealed that the
six items could be condensed into one
single factor. It accounted for 53% of the
variance in the data and was extracted
to provide an overall (standardized) fac-
tor score for subjective sporting success,
with high values corresponding to high
subjective sporting success.

Voluntariness was measured using
a six-point Likert scale asking the par-
ticipants if they would describe their
career termination as involuntary (0) or
voluntary (5).
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Involvement in sports after career ter-
mination: Recreational participation in
competitive sport was addressed by ask-
ing about active participation in sports
competitions after retirement from elite
sport (0= never or no sports activityto 3 =
often). Spectating sport and occupation
in the field of sport were assessed using
a yes/no question.

The salience of different life roles (i.e.,
sport, education, occupation, leisure, re-
lationships, family, political/social activ-
ity, religious/church activity) was con-
ceptualized based on the construct of
self-complexity (Linville, 1985). It can
be understood as the counterpart to ex-
clusivity of the role as an athlete (Samuel
& Tenenbaum, 2011) and was measured
with eight items (each representing a par-
ticular role) at t; and t,: Based on the
work of Fadjukoff, Kokko, and Pulkkinen
(2010), participants rated on a five-point
scale how important their athlete role and
the other seven roles were to their iden-
tity. The variable for self-complexity was
derived by a procedure known as intra-
individual standardization oripsatization
(e.g., Moeller, 2015): In the first step, the
participant’s mean score of all salience
items is subtracted from a participant’s
response to the sport salience item. In
the second step, this difference is divided
by the participant’s standard deviation of
all salience items. An (ipsatized) score
of zero means that, in terms of salience,
aparticipant rated sport similarly to other
roles. By contrast, a negative (ipsatized)
score indicates that their athlete role sur-
passes the other roles with respect to its
salience. In conclusion, low levels of the
thus derived variable for both t; and t,
were taken to reflect low degrees of self-
complexity, and high values, however, to
indicate high self-complexity.

Time was coded as 0 for the first and 1
for second measurement. The interpre-
tation of the time variable would then
be the change in athletic identity over
12 years.

For ease of interpretation, the con-
tinuous predictors were centered on the
grand mean of the sample of individu-
als, in particular age at the first mea-
surement point, career age, training ef-
fort, and subjective sporting success. As
outlined earlier, the time-varying predic-
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tor self-complexity represents a person-
mean centered variable.

Data processing

On the 55 variables of interest, there
were complete data from 207 partici-
pants, while the remaining 83 cases ac-
counted for the 1.2% of the missing data.
Incomplete reporting was mainly related
to two variables: participation in compet-
itive (recreational) sport after athletic re-
tirement from elite sport (17 cases, 5.9%)
and time elapsed since career termination
(13 cases, 4.5%). A non-significant Lit-
tle's MCAR test, x*(2757) =2457.742, p>
0.999, revealed that the data were missing
completely at random. With data missing
completely at random and a small portion
of datamissing (e.g., less than 5% overall),
single imputation using the expectation
maximization algorithm has been shown
to provide unbiased parameter estimates
and improve statistical power of analy-
ses (Enders, 2010). Missing data were
imputed accordingly.

By using Mahalanobis distance with
a criterion of p<0.001, derived from the
14 variables in the (full) model, two cases
were identified as multivariate outliers.
They were involved in equestrian sports
and were relatively old. Moreover, with
respect to training effort, three cases had
standardized scores above 3.29 (a=5%)
and were identified as potential univariate
outliers. Because parameter estimation
may be unduly influenced by extreme
values, winsorizing was used on (grand
mean centered) age at the first measure-
ment point (values >19 years of age) as
well as (grand mean centered) training
effort (values >22 weekly hours).

Statistical software

We conducted multilevel model analy-
sis in R (version 4.2.2; R Core Team,
2022) with the package nlme (v3.1-162;
Pinheiro, Bates, & R Core Team, 2023)
and maximum likelihood estimation. We
visualized results using ggplot2 (Wick-
ham, 2016). For imputation of missing
data and all other analyses, IBM SPSS
Statistics (Version 29) was employed.

Statistical analysis

To examine whether variation in athletic
identity could be explained by the pre-
dictors in the present study, we adopted
multilevel modeling (MLM; e.g., Heck
& Thomas, 2020). This technique is ap-
propriate for analyzing data in which re-
peated measurement occasions (level 1)
are nested within individuals (level 2).
The reason for this is that MLM ac-
counts for dependencies among observa-
tions and thus prevents underestimation
of standard errors and ultimately erro-
neous conclusions about the empirical
relationships under consideration.

Also, MLM has the virtue of not only
modeling fixed, but also random effects,
which makes it possible to model individ-
ual levels of a particular outcome variable
and individual trajectories of its change
over time. Specifically, the initial level of
athletic identity during the career and the
rate of change in athletic identity beyond
the retirement from elite sport are mod-
eled by reference to two types of random
effects and models: While (1) in the ran-
dom intercept model, the intercept (e.g.,
the mean of athletic identity scores) is al-
lowed to vary between individuals, (2) in
the random slope model, the slope of the
regression line (e.g., the change over time
in athletic identity scores) is allowed to
vary between individuals. On this ba-
sis, it can be assessed whether there are
systematic inter-individual differences in
change over time in athletic identity.

Model building
Following a strategic procedure proposed
by Heck and Thomas (2020), we devel-
oped and tested seven two-level hierar-
chical models. First-level units were time
points of measurement (i.e., during and
after the athletic career) resulting in a to-
tal of 580 time points for analysis. Sec-
ond-level units were the 290 participants.
Models 1 and 2 were relevant in terms of
the analytic strategy, that is, to determine
whether the basic assumption of varia-
tion regarding level and trajectories of
athletic identity was tenable. Models 3-
6, however, were of substantive interest.
Model I: First, we specified the uncon-
ditional means model, which estimates
the grand mean across the two measure-



ment occasions for the outcome, on the
one hand, and the variance associated
with the individual means (level 1) and
the grand mean (level 2), on the other
hand. This model was used to partition
thevarianceinthe grand mean estimate of
athletic identity outcomes into its within-
and between-individual components, re-
gardless of time. From these components
the proportion of the variance that lies
between individuals was estimated. Be-
sides, model 1 was used as a baseline for
deciding whether the model fit improves
when additional fixed and random effects
of predictors are entered in the model.
Model 2: We then defined the uncon-
ditional growth model with a random
time parameter, which includes the ini-
tial status and growth parameter (time)
specified at level 1. The random-effects
covariance matrix at level 2 was chosen
to be unstructured. In model 3, gender,
(chronological) age at the first measure-
ment point, and three other time-invari-
ant between-subjects predictors relating
totheactive athletic career were included.
In particular, we introduced in the model
training effort, status as a semi- or profes-
sional athlete, and career age. Moreover,
the interaction terms between these five
predictors and the time-related variable
were integrated in the model to examine
whether, for example, status as a profes-
sional or semi-professional athlete was
related to change in athletic identity over
time. It was assumed that all main and
interaction effects were not varying at the
individual level. In model 4, three vari-
ablesreferringto the athletic careerandits
end wereadded tomodel 3 to explain vari-
ation between participants in the change
of AIMS scores over time, namely, cir-
cumstances of career termination (volun-
tariness) as well as subjective and objec-
tive sporting success. Following Long’s
(2012) model formulation guidelines, the
main effects of these level-2 predictors
were added to the model alongside their
interaction with time. In model 5, three
level-2 predictors relating to the involve-
ment in sports after leaving elite sport
were integrated in the model: involve-
ment in sports by virtue (a) of spectat-
ing at sport events, (b) of participating
in competitive (recreational) sports, and
(c) of a sport-related occupation. Again,

the focus was on the interaction effects,
but the main effects were also added to
the model. In model 6, self-complexity,
atime-varyinglevel-2 predictor, was con-
sidered. To disentangle between-person
and within-person effects, we included
levels of self-complexity at t; and changes
in self-complexity between t; and t; in
the model (Viechtbauer, 2021). In view
of the complexity of the full model 6,
we anticipated to estimate a final, more
parsimonious post hoc model (model 7)
from which negligible effects were elim-
inated.

Model evaluation

To compare fits of nested models, we ap-
plied likelihood ratio tests (e.g., Heck
& Thomas, 2020). However, because
they may not be reliable when nested
models differ by more than a few de-
grees of freedom (Long, 2012), we also
adopted the multimodel (inference) ap-
proach (D.R. Anderson, 2008). It is
based on Akaike’s information criterion
and has the capacity to rank-order mod-
els in terms of fit. Referring to Long
(2012), we employed three relative effect
size measures (Burnham & Anderson,
2004): (a) Delta (A;), which is the dif-
ference between the bias-corrected AIC
(AICc) of the ith model and the smallest
AICc of the candidate models; (b) Akaike
weight (W), which is the proportion of
the total amount of predictive power pro-
vided by the ith model in relation to all
other candidate models considered; and
(c) evidence ratios (E;), which express the
difference between the best-fitting model
and ith model, a worse-fitting model, in
terms of odds. The higher the odds, the
more confidence that the ith model is not
the best approximating model.

Being relative indices, Ai, Wi, and E;
do not help in detecting particularly rel-
evant predictors in a model or in judging
the worthiness of any one model in isola-
tion. Asto the first concern, we relied on ¢
ratios of individual parameter estimates.
They may be regarded as standardized
effect sizes and used as a relative mea-
sure without regard to statistical tests or
cutoff values (Long, 2012). Concerning
the second issue, we favored two op-
tions of the R? statistic proposed by Nak-
agawa, Johnson, and Schielzeth (2017)

and implemented in the R package sj-
Plot (Liidecke, 2018): This statistic is the
R? from traditional regression applied to
MLM and represents an index for global
effect size. Although R is a measure
of absolute fit, no generally applicable
benchmarks are available (Long, 2012).

Using the R package nlmeU (Galecki
& Burzykowski, 2013), post hoc power
analysis was performed. While ideally
power analysis is conducted a priori, re-
alistically, post hoc power analysis was
the only feasible option, because sample
size was limited due to a finite popula-
tion (elite athletes at a particular point in
time) and drop-out in our longitudinal
study. However, caution must be exer-
cised in interpreting the observed post
hoc power values because post hoc ob-
served power is a re-expression of a p
value. Hence, it does not add new infor-
mation to the statistical analysis (Gatecki
& Burzykowski, 2013). It is, nonetheless,
of value because post hoc power provides
information about the probability of re-
jecting the null hypothesis if the effects
in a future study were of the same mag-
nitude as the ones we have observed.
For example, checking on the power (1-
B) of both the main and interaction ef-
fect of gender (0.12, 0.07), voluntariness
(0.32, 0.06), and objective sporting suc-
cess (0.14, 0.18), we found that the study
did not have sufficient power (e.g., 0.80)
to detect small effects.

Results

Analysis of mean-level change in
athletic identity

As shown in @Fig. 1, athletic identity
decreased over the 12 years. On av-
erage, the reduction was 1.73 points,
while the standard deviation increased
by 0.34 points (ti: M=5.36, SD=0.95;
tz: M=3.63, SD=1.29). A dependent
samples t test showed a significant dif-
ference between the two measurement
time points, #(289) =22.084, p<0.001,
d=1.30 (strong effect).
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Overall assessment of the
estimated models

Fit information and estimates of ex-
plained variance for all hypothesized
models are shown in @ Table 1. Inspec-
tion of the AICc values for the models
of substantive interest (i.e., ignoring
models 1 and 2) reveals that by and
large the sequential addition of predic-
tors (from model 3 to the full model 6)
increased a model’s plausibility of be-
ing the best approximation model. The
parsimonious model 7, however, fitted
best to the data. This is also reflected in
its weight of evidence (W7=0.991) and
the evidence ratio of the other models
(e.g., Es), suggesting that—given the
data, all the considered models, and the
unknowable true model—model 7 was
clearly the best approximating model.
The predictors at both levels in model 7
explained via their fixed effects 51.1%
of the total variance at level 1, slightly
less than the predictors of the full model
(52.5%). Thus, our focus henceforth will
be on model 7. First however, a few
comments are in order concerning the
estimation results for the models that
have led up to the final model.

The two basic models 1 and 2, the
unconditional means model and the un-
conditional growth model with a random
time parameter, have been proposed to
examine the necessity of including ran-
dom components within the basic growth
model. The fit measures in @ Table 1
clearly indicated that both the intercept
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(i.e., the initial status of AIMS scores) as
well as the slope of the regression line
(i.e., thechange overtimein AIMSscores)
are not descriptive of the entire sample
and should be allowed to vary between
participants (AICc=2060.13 vs. AICc=
1739.99; LR test: Ax*>=326.240, df=3,
p<0.001). In total, model 2 explained
32.7% of the variance in the scores of the
dependent variable on the occasion level
(i.e., within individuals).

To improve model prediction, mod-
els 3, 4, 5, and 6 were developed by
adding four sets of level-2 predictors to
the model. Particularly, model 3 in-
cluded five variables of a more sociode-
mographic character, that is, gender, age,
career age, training effort, and status as
a semi- or professional athlete, to address
potential intercept effects. The interac-
tion of these variables with time were
also added to investigate whether po-
tential level effects persisted over time.
Marginal R? for model 3 was 0.43 and im-
proved imperceptibly to 0.44 in model 4,
when three variables pertaining to the
athletic career and its end (i.e., subjec-
tive and objective sporting success, vol-
untariness of career termination) were
added. Model prediction was further
enhanced when three variables relating
to the continued involvement in sports
after career termination were included
as level-2 predictors (model 5, R*=0.50)
and when self-complexity was added to
the full model (model 6, R*=0.53). As
demonstrated by the relatively large dif-
ferences in AICc between model 2 and
models 3-6 and the amount of explained

Measurement Point
After the Sports Career
D During the Sports Career

Fig. 1 < Athleticidentity
during and after the sports
career (N=290)

variance, the four predictor sets have en-
hanced model prediction. We finally ad-
vanced a more parsimonious model 7
from which all predictors were removed
that did not contribute significantly to
the full model 6. In terms of the AICc,
model 7 fit slightly less well than model 6.
Similarly, R? for model 7 was (slightly)
lower than for model 6 (0.51 vs. 0.53).
However, this is of no concern because R?
does not penalize complex models and is
not appropriate for model selection. Un-
fortunately, there are no standards for
evaluating the magnitude of R* and the
issue remains whether an explained vari-
ance of about 50% should be classified as
a small, medium, or large effect (Long,
2012).

Results from the final
(parsimonious) model
@ Table 2 provides the main findings for
the parsimonious model 7, that is, (un-
standardized) estimates of the fixed ef-
fects and variance components. Where
applicable, we also present 95% confi-
dence intervals of the estimates, and both
tand p values (tests of the ratio of the es-
timate to its standard error), recognizing
that these tests should be considered as
rough guidelines only (Heck & Thomas,
2020). For purposes of reference and to
pay attention to all specified effects, al-
beit nonsignificant, the findings relating
to the full model 6 are also given.
Apart from the intercept, of the 25
fixed effects estimated in model 6, ten
were significantly associated with ath-
letic identity at the 5% level, while 15



Table 1
active career to athletic retirement

Fitinformation for seven hypothesized multilevel models to predict level and change of athleticidentity among 290 athletes followed up from

Model K  Loglik Deviance AlCc A w E Marginal R? Conditional R?
1 3 -1027.04 2054.09 2060.13 419.523 <0.001 1.25e+91 0.000 0.000
2 6 -863.92 1727.85 1739.99 99.388 <0.001 3.82e+21 0372 0.902
3 16 -863.92 1674.41 1707.38 66.770 <0.001 3.15e+ 14 0.429 0.910
4 22 -837.20 1664.64 1710.46 69.856 <0.001 1.48e+15 0.438 0.912
5 28 83232 1614.61 1673.56 32.952 <0.001 1.43e+07 0.496 0917
6 30 -807.30 1586.68 1650.07 9.460 0.009 1.13e+02 0.525 0.920
7 18 -793.34 1603.39 1640.61 0.000 0.991 1.00e+00 0.511 0918

K number of parameters in the model, LogLik log-likelihood of the models, AlCc bias-corrected AIC, A difference in AlCc score between the best model and
the model being compared, W (AICc) weight of evidence, which is the proportion of the total amount of predictive power provided by a given model in rela-
tion to the totality of the candidate models considered, £ evidence ratio (i.e, ratio of model weights), R’ conditional and marginal R’ statistics (Nakagawa et al.,
2017). The marginal R’ considers only the variance of the fixed effects, while the conditional R” takes both the fixed and random effects into account

were not. Specifically, there was no level
effect for gender, objective and subjec-
tive sporting success, and voluntariness
of career termination. This was also true
for the variables relating to post-career
involvement in sports, be it as a specta-
tor, a competitive recreational athlete, or
a (self-)employed person in the field of
sport. In addition, several slope effects
were found to be negligible, including the
ones for gender, age, career age, training
effort, status as an athlete, and objec-
tive sporting success. In line with our
more exploratory approach, we removed
all nonsignificant main effects from the
full model, unless an associated interac-
tion effect was significant (Harrell, 2015),
for example, in the case of occupation in
sport.

As the comparison of the two mod-
els in @ Table 2 reveals, the estimates for
model 6 and model 7 were by and large
stable, indicating that the reduction in
model complexity by dropping insignif-
icant predictors did not negatively im-
pact model performance. However, as
reflected in the statistically significant
level-1 residual (o), there is still room to
improve model 7, 0.41, 95% CI [0.005,
36.366].

Detailed inspection of the inter-
cept and slope estimates of model 7
in @ Table 2 reveals that (former) ath-
letes’ AIMS scores dropped on average
markedly from an initial level of 5.24
to 2.88 on a scale from 1 to 7 over the
period of 12 years, b=-2.36, 95% CI
[-2.60, -2.11]. Estimates of the variance
components indicate that there were
systematic inter-individual differences

on both levels and changes over time in
athletic identity, too=0.59 [0.05, 7.49]
and 11,=1.17 [0.09, 14.67], respectively.
As is apparent from the covariance be-
tween the variance in intercepts and the
variance in slopes between participants,
individuals who scored high on athletic
identity during their athletic careers
tended to change more over time than
did individuals with low AIMS scores,
por=-0.43, [-0.87, -0.07].

Focusing again on the fixed effects
of model 7, we find that at both time
points, older (former) athletes identified
themselves less with the athlete role than
younger athletes did. However, on a scale
of1to7, the observed effect was negligible
(b=-0.02) and the confidence interval
included zero (95% CI [-0.03, 0.00]). By
contrast, career age, after controlling for
age differences, had a significant level
effect: On average, athletes who were
more advanced in their athletic careers
tended to have lower AIMS scores at both
times than athletes who were earlyin their
careers (b=-0.05).

Athletes with a large training effort
identified on average more strongly with
the role as an athlete, b=0.02, 95% CI
[0.01, 0.03]. Whether an individual was
a semi-professional or professional ath-
lete also had a notable effect: Over and
above the effect of training effort, dur-
ing their active careers, professional ath-
letes tended to have a more pronounced
athletic identity than semi-professional
athletes, b=0.37, 95% CI [0.06, 0.67].

No statistically significant links were
found between both objective and sub-
jective sporting success and levels of ath-

letic identity. Nevertheless, there was an
interaction between subjective sporting
success and time. Thus, while there is
no evidence that AIMS scores increased
with objective or subjective sporting suc-
cess, there are indications that the rate of
decrease in athletic identity was signif-
icantly less pronounced for former ath-
letes who were satisfied with how their
careers had developed, b=0.23, 95% CI
[0.09, 0.38]. Continued involvement in
sportafter athletic retirement also proved
to be relevant for prediction of athletic
identity: As mirrored by a t ratio of 5.02,
a quite strong effect was noted for partic-
ipating in recreational competitive sport
beyond the career in elite sport, b= 0.38
[0.24, 0.53]. The same applies to whether
or not someone works in the field of sport
after athletic retirement, b=0.57 [0.27,
0.88], t=3.65. The positive sign of the
regression estimates showed that partici-
pating in recreational (competitive) sport
and holding a full- or part-time job in
sport were associated with a markedly
slower rate of decrease in athletic iden-
tity over time.

Finally, self-complexity was found to
be an important predictor of the level
of athletic identity. As expected, self-
complexity during the athletic career
was related to low athletic AIMS scores,
b=-0.43, 95% CI [-0.59, -0.27]. From
a between-subjects perspective, this re-
sult suggests that two individuals who
differed in their self-complexity by 1 SD
were 0.40 points apart with respect to
the AIMS scale. A similar effect can
be observed for the variable reflect-
ing change in self-complexity, b=-0.32,
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Table 2 Multilevel models to predict level and change of athletic identity among 290 athletes followed up from active career to athletic retirement

(Full) Model 6 (Parsimonious) Model 7

b 95%Cl t p b 95%Cl t p
Intercept and slope
Intercept 5.06 (4.71,541)  27.75 <0.001 524 (5.05,543)  53.79 <0.001
Time slope -2.63 (-3.12,-2.15) -1044 <0.001 -2.36 (-2.60,-2.11) -18.78 <0.001
(0=during career, 1= post-career)
Time-invariant variables
Gender (0=male, 1 =female) -0.10 (-0.32,0.12) -0.790  0.367 - - - -
Age? (years) -0.02 (-0.04,-0.00) -2.38 0.018 -0.02 (-0.03,0.00) -1.87 0.063
Career age® (years) -0.04 (-0.07,-0.01) -2.29 0.022 -0.05 (-0.08,-0.02) -2.82 0.005
Training effort (hours/week) 0.02 (0.00,0.03)  2.10 0.036 0.02 (0.01,003) 2.82 0.005
Status as an athlete 0.49 (0.14,0.83)  2.68 0.008 0.37 (0.06,0.67) 235 0.020
(0= semi-professional, 1= professional)
Objective sporting success 0.00 (-0.14,0.13) -0.04 0.969 — — — —
(0=below avg., ..., 2= above avg.)
Subjective sporting success® -0.05 (-0.16,0.06) -0.82 0.413 -0.07 (-0.17,0.04) -1.24 0.217
Voluntariness -0.04 (-0.10,0.03) -1.07 0.287 - - - -
(0=involuntary, ..., 5= voluntary)
Spectating sport 0.12 (-0.05,030) 1.37 0.172 - - - -
(0=no, 1=yes)
Recreational participation in competitive sport -0.04 (-0.15,0.08) -0.61 0.542 -0.04 (-0.16,0.07) -0.75 0.457
(0= never/no sport, ..., 3=often)
Occupation in sport -0.07 (-0.29,0.15) -0.61 0.551 -0.07 (-0.29,0.15)  -0.59 0.555
(0=no, 1=yes)
Time X gender 0.10 (-0.21,0.40) 0.62 0.538 - - - -
Time X age 0.02 (-0.01,0.05) 1.51 0.133 = = = =
Time X career age -0.02 (-0.07,0.03) -0.82 0.415 = = = =
Time X training effort 0.01 (-0.01,0.03) 0.72 0.474 = = = =
Time X status as an athlete -0.45 (-0.93,0.04) -1.75 0.081 = = = =
Time x objective sporting success 0.05 (-0.14,0.24)  0.51 0.613 = = = =
Time X subjective sporting success 0.18 (0.02,0.34) 2.22 0.027 0.23 (0.09,0.38) 3.20 0.002
Time X voluntariness 0.01 (-0.08,0.10) 0.14 0.892 - - - -
Time X spectating sport 0.19 (-0.05,0.43) 1.51 0.133 = = = =
Time X recreational participation in competitive 0.35 (0.19,0.50) 432 <0.001 038 (0.24,0.53) 5.02 <0.001
sport
Time X occupation in sport 0.52 (0.21,0.84) 3.22 0.001 0.57 (0.27,0.88) 3.65 <0.001
Time-variant variables
Self-complexity® (t1) -0.41 (-0.57,-0.26) -5.09 <0.001 -043 (-0.59,-0.27) -5.32 <0.001
Self-complexity change (t,-t1) -0.29 (-0.42,-0.17) -4.43 <0.001 -032 (-0.45,-0.19) -4.93 <0.001
Random effects
Intercept variance (too) 0.57 - - - 0.59 = = =
Slope variance (111) 1.14 - - - 117 - - -
Intercept-slope covariance (po1) -0.43 - - - -0.43 - - -
Level-1 residual (0?) 0.16 - - - 0.17 - - -
ICC 0.83 - - - 0.83 - - -

b Unstandardized regression coefficients, ICC Intraclass correlation coefficient
°The predictors are grand mean centered
®The predictor is group mean (individual) centered
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[-0.45, -0.19]. From a within-subjects
perspective, the finding indicates that
forming a more complex self-identity
over time (by, say, 1 SD) was associated
with a pronounced decrease in AIMS
scores (by 0.32 points).

In conclusion, several predictors were
not associated with the level of athletic
identity or its change over time and,
therefore, were not included in model 7,
namely, gender, chronological age, ob-
jective sporting success, voluntariness of
career termination, and post-career in-
volvement in spectator sport.

Discussion

This research aimed to examine how ath-
letic identity develops from active par-
ticipation in elite sport until after ath-
letic retirement and which factors influ-
ence its trajectory using a longitudinal
prospective study design. The analysis
revealed that on average, athletic iden-
tity decreased over time. However, we
discovered notable heterogeneity both in
the initial levels in athletic identity as
elite athletes and in its development be-
yond retirement, which merited clarifi-
cation. While most individuals’ athletic
identity decreased after retirement, there
were also former athletes who identified
with their athlete role to the same extent
or even more strongly after their careers.

Similar to other studies, we found that
the professional status as an athlete (i.e.,
professional vs. semi-professional), high
training effort, and low self-complexity
(i.e., an exclusive identification with the
role as an athlete) predicted high athletic
identity during the athletic career (for
an overview, see Lochbaum et al., 2022).
In turn, an increase in self-complexity
following retirement is associated with
a more pronounced decrease in athletic
identity.

In addition, athletes who were more
advanced in their athletic careers and
thus closer to retirement tended to have
a lower athletic identity at the first mea-
surement point. This is in line with
the results of Lally (2007), who found
that “athletes proactively decreased the
prominence of their athletic identities as
retirement approached” (p. 96). The un-
derlying assumption is that redefining the

self can help athletes to protect their over-
all identities when leaving elite sport (see
also Martin et al., 2014). Interestingly,
chronological age did not contribute to
levels of athletic identity once the effect of
career age had been controlled for. This
result extends prior research on the link
between age and athletic identity (Houle
& Kluck, 2015; J. Schmid & Seiler, 2003)
and underscores the importance of career
age rather than chronological age.

Also, athletes who remained involved
in the world of sport beyond their athletic
retirement, either by working in sport
or through participation in recreational
competitive sport, exhibited a slower de-
cline in athletic identity. The finding re-
garding recreational sport is somewhat
expected, as Lamont-Mills and Chris-
tensen (2006) observed that the extent of
participation in sport was linked to ath-
letic identity, with recreational athletes
scoring higher than non-athletes. In ad-
dition, it has also been shown that the
degree of athletic identity in former ath-
letes can predict physical activity (Reif-
stecketal., 2016). By contrast, the poten-
tial relationship between athletic identity
and vocational career paths is only par-
tially understood. For example, Cabrita,
Rosado, Leite, Serpa, and Sousa (2014)
reported that during their careers, ath-
letes with higher levels of athletic iden-
tity express a stronger intention to choose
asport-related occupation. Inthe present
study, former athletes who maintained
their involvement in sport (i.e., occupa-
tion in sport) tended to also preserve an
athletic identity. However, causality re-
mains unknown because athletic identity
may stay high asaresult of the job, orajob
may be chosen appropriate to the strong
athletic identity. When exploring alter-
native career options, it is conceivable
that athletes identifying strongly with the
athlete role and with lower self-complex-
ity have built up fewer resources outside
of sport (e.g., education, work experi-
ence; M.J. Schmid, Orencik, Schmid, &
Conzelmann, 2023) and may be limited
in their decision-making. Moreover, for-
mer athletes working in the field of sport
benefit from continuity within their ath-
letic identities and occupational context
(Aston et al., 2022).

A finding of particular interest is
the effect of subjective versus objective
sporting success on athletic identity. In-
dividuals who were satisfied with their
sport career regardless of objective suc-
cess, tended to retain higher levels of
athletic identity after sport, while indi-
viduals who were not satisfied despite
objectively successful careers in terms
of achievements did not demonstrate
a unique relationship. This contradicts
past research that has found a posi-
tive association with athletic identity
and athletic level (for an overview, see
Lochbaum et al., 2022), albeit without
taking both subjective and objective
success into account. There was also
no relationship between voluntariness
of retirement and athletic identity. In
other words, objective success in sport
and having free choice of terminating
one’s career were found as not relevant
in understanding identity changes after
retirement.

Finally, we observed no differences
between gender, despite other studies in-
dicating such an effect (e.g., Brewer et al.,
2010). Considering that our participants
were elite athletes and that gender differ-
ences may be less pronounced or absent
at higher levels of athletic involvement
(e.g., J. Schmid & Seiler, 2003) helps to
explain this finding.

Limitations and future research

First, with two time points, we were able
to fit a linear growth model to the data.
Whether a linear curve indeed provides
a good approximation of the change un-
der scrutiny is a question that may only
be answered based on a larger number
of observed time points with shorter in-
tervals.

Second, self-complexity as a predictor
of change in athletic identity is a com-
pelling findingand future research should
aim to cover athletes’ engagement with
other life roles (e.g., family, work, recre-
ational sport, spirituality, community) in
a more differentiated and comprehen-
sive way than was possible in the present
study. For example, building conceptual
links to qualitative research on athletes’
identity intersections (e.g., Blodgett, Ge,
Schinke, & McGannon, 2017) and devel-
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oping longitudinal mixed methods de-
signs could usefully shed light on how
athletes’ life roles evolve and potentially
conflict with one another during and af-
ter their athletic careers. In addition,
the further development of the question-
naire is an important step toward a bet-
ter operationalization of athletic iden-
tity. However, regarding self-complexity,
what Aidman and Schofield said 20 years
ago (2004) still holds true, namely, that
researchers face the challenge to develop
reliable and valid sport and exercise-con-
textualized measures.

Third, reducing the salience of sportin
one’s identity once the athletic career has
come to an end is regarded as beneficial
(Benson, Evans, Surya, Martin, & Eys,
2015). Although, on average, we found
such a decrease, it is not reflected in the
data whether this change was sufficient,
adequate, or even beneficial. Therefore,
we cannot make recommendations on
courses of action to athletes, coaches,
sportservice providers (i.e., applied sport
psychologists, clinical psychologists, and
other professionals involved in the ath-
lete care setting), clubs, or federations.
To do so, information is needed about
the (mis-)match of the roles with which
individuals identify themselves and the
roles with which they are identified by
their relevant social environment (family,
work site, leisure time, etc.). See Curry
(1993) for the concept of self-role merger
in the literature on athletic identity and
Conzelmann, Nigg, and Schmidt (2023)
for a similar argument in the context of
the physical self and its veridicality.

Fourth, in light of the current trends
in career research, such as the holistic
approach over the life span (e.g., Wylle-
man, 2019), and development theories in
personality research (e.g., Conzelmann
etal., 2023), it could be worth investigat-
ing identity development holistically. In
terms of methodology, person-oriented
analysis strategies should also be con-
sidered to better map different predictor
patterns (characteristics of the athletic
and post-athletic career) and their effect
on identity development. This study may
have helped to identify relevant influenc-
ing factors.

Fifth, only Swiss (former) athletes who
essentially competed in the 1990s and
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early 2000s were surveyed. Given possi-
ble sociocultural and epochal specifici-
ties, future studies should aim for a bet-
ter generalizability of the results by using
samples of (former) athletes from other
contexts (see also J. Schmid et al., 2023).

Conclusion

On average, the role as an athlete de-
creases in importance and is possibly re-
placed in an individual’s identity by other
roles that may have become more salient
in life after sport. Sport may continue to
shape former athletes’ identity, particu-
larly if their athletic careers have been
subjectively satisfying and their occupa-
tion or recreational activities continue to
revolve around sports. If athletic identity
needs to be changed within a sport psy-
chology intervention, the recommended
starting point is the enhancement of self-
complexity. This can be done, for exam-
ple, through sport psychology interven-
tions that promote “exploratory behavior
inservice of cultivating a new identity, in-
cluding garnering new experiences, and
developing interests and skills outside of
their sport” and that are likely to be ben-
eficial in this context (Aston et al., 2022,
p- 18). Future research would benefit
from a richer understanding of how ath-
letes reshape their identities upon career
termination and what sources of meaning
provide them with environmentstheycan
thrive in (for an overview, see Ronkainen,
Kavoura, & Ryba, 2016).
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