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Abstract
Research concerning athletic career development in high-performance sport typically uses demographic data, sport char-

acteristics or pursuing a dual career (i.e. having an educational or vocational career simultaneous to the athletic career) to

identify developmental processes. In defiance of these attempts, considerable heterogeneity remains within these sub-

groups of the elite athlete population. In line with the person-oriented approach, the objective of this study was to

develop a comprehensive typology of athletes with similar objective life situations by considering both sport-related as

well as non-sport related aspects. To this end, data were collected about athletic performance level, weekly amount

of working time (i.e. sport-related activities, education, and vocation), and financial information (i.e. gross annual income

and income generated from sport). Based on a sample of 733 elite athletes, a cluster analysis was performed to divide the

sample into groups of similar patterns on the aforementioned factors. Five different athlete patterns were found: (1) work-
ing dual career athletes, (2) high-income professional athletes, (3) medium-income professional athletes, (4) family-supported ath-
letes, and (5) student dual career athletes. These findings support the dual career literature of separating dual career (Cluster
1 and Cluster 5) from single career athletes, which, in turn, should also not be regarded as a single population, but further

divided (Cluster 2, Cluster 3, and Cluster 4). This typology may aid federations and practitioners within athletic career devel-

opment in providing individual assistance for elite athletes.
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Introduction
Everyday life of elite athletes is substantially different from
individuals pursuing life outside of high-performance sport.
Compared to the general population, elite athletes are faced
with strong prevailing pressures to perform successfully,
elevated media attention, and global travel to training
camps and competitions. In order to compete at the
highest levels, athletes must adhere to a stringent training
regime regardless of the day of the week and hardly have
time to relax their body and mind fully during off-season.
Athletes undoubtedly experience peculiar life situations
and as a result, research treats them as a distinct population.
However, are the life situations of all elite athletes indeed
identical, or must we assume their life situations to be
rather diverse and heterogeneous? Consequently, is a gener-
alization of research findings within high-performance sport

for all athletes justified? Due to these potentially varying
life situations, taking a differentiated approach is necessary
when investigating research questions within high-
performance sport (e.g. career transitions, career termin-
ation, and impacts of the COVID-19 pandemic) but also
for federations and practitioners in providing tailored and
more effective assistance to athletes.
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A review of the literature on athletic career development
revealed that the population of elite athletes is usually dif-
ferentiated according to three criteria: First, quite common
is the differentiation by demographic information. For
instance, numerous studies were conducted focusing on dif-
ferences according to gender,1–4 ethnicity,5–7 or age.8–10

While these approaches to divide the population into
more homogeneous subgroups provide valuable insights,
they cannot sufficiently assess the individual life situations
of elite athletes by merely considering demographic classi-
fication variables, which cannot be influenced.

Secondly, studies investigated whether differences
within and across sports could be identified. Here, the dif-
ferentiation is based upon the type of sport (e.g. individual
vs. team sport;9,11 Olympic vs. non-Olympic sport;12

summer vs. winter sport;13 or endurance vs. power vs. tech-
nical sport14) or performance level.15 Thus, athletic charac-
teristics are crucial to encompass the diverse life situations
from a purely sporting perspective.

Adding a third perspective, the majority of research
investigating athletic career development focused on how
high-performance sport may be combined with an academic
or vocational career (dual career).16 According to a typ-
ology by Pallarés et al.,17 the heterogeneity of dual career
athletes characterized by either an equal priority of sport
and secondary occupation (parallel career) or a sport priori-
tization (convergent career) and athletes fully dedicated to
sport (linear career) is acknowledged both theoretically
and methodically. The typical sample in this research
area consists of student or working athletes facing the chal-
lenges of pursing an athletic and educational or vocational
career simultaneously.18 Managing two potentially time-
consuming careers entails overcoming obstacles (e.g.
adapting to environments and balancing priorities of
demands).19,20 However, even within the population of
dual career athletes, the amount of time dedicated to
either sport, education, or vocation varies across individuals
and cross-national dual career systems.21,22 Consequently,
the allocation of time is crucial in shaping the life situation
of elite athletes and in return, this distribution directly
affects their financial status. Although the time allocation
and financial status shape their life situation,23 the factor
of time allocation is usually neglected in the dual career
research. Financial aspects have received consideration in
studies on retired athletes,24–26 however, studies investigat-
ing active athletes are scarce and typically of qualitative
nature.27 Nevertheless, both types of studies indicate vari-
ance in the economic security across (former) athletes.
Highly successful athletes in popular spectator sports may
earn a fortune, whereas others ensure their livelihood only
by pursing a job simultaneously.

The first two differentiation approaches (based on demo-
graphic or sport-related characteristics) indicated major dif-
ferences within the high-performance sport population.
However, these unidimensional approaches do not capture

an athlete’s life holistically. The scientific consensus
exists that in order to adequately explain athletic career
development across the lifespan, a more holistic perspective
should be taken.28–30 Taking a step into that direction, the
dual career approach adds the perspective of a secondary
occupation by also considering aspects outside of sport
(i.e. education and vocation). However, is this approach
sufficient in adequately differentiating between athletes,
thus reducing the aforementioned heterogeneity within
these subgroups?

The present research
The primary objective of this study is to find a comprehen-
sive typology of elite athletes based on the holistic perspec-
tive.28–30 Following this holistic line of thought, an athlete’s
life situation will be investigated while taking a
person-oriented approach.31 This approach focuses on the
human development and functioning as an integrated
organism32 within the person-environment system, which
can be further divided into various subsystems, each con-
sisting of interacting operating factors. The focal subsys-
tem of the present study is the socioeconomic system,
which will be comprehensively assessed (i.e. athletic, edu-
cational, vocational, and financial). Thus, the holistic
objective life situation of elite athletes will be investigated.
The specific organization of the operating factors result in
observable patterns of similar person-environment interac-
tions. These processes are not accidental but occur in a spe-
cific manner within organized structures. The aim is to
measure the contribution of the operating factors to the
overarching system. Moreover, this perspective allows for
potential compensation between operating factors, which
cannot be adequately rendered by the variable-oriented
approach.33 The latter is based on the general linear
model (GLM) establishing a “the more the merrier” rela-
tionship between one or more independent and dependent
variable/s and cannot account for the complexity of
human development from a dynamic-interactionist perspec-
tive.34–36 Applied to athletic career research, instead of
adhering to the GLM, cluster analysis37 can be used to iden-
tify common life situation patterns. Consequently, this
study investigates what groups of elite athletes can be
observed when using pivotal (operating) factors to charac-
terize their objective life situations within Switzerland.
The Swiss elite sport system rests on two pillars: the
Swiss Olympic Association and the autonomous sport fed-
erations. They collaborate with partner schools, univer-
sities, units of federal departments (e.g. Swiss Armed
Forces), as well as private sector employers,38 which are
crucial in facilitating dual career pathways.39 As a conse-
quence, athletes may have, for example, individualized
study programs with flexible attendances and exam sche-
dules. Additionally, the Swiss Olympic Association pro-
vides career planning and job placing services for retiring
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athletes. According to Aquilina and Henry’s typology,22 the
Swiss elite sport system may be characterized as a
bottom-up organization of the sport system without a
formal structure in promoting dual career pathways
(laissez-faire).40

Methods

Participants
In total, 1710 Swiss elite athletes possessing a Swiss
Olympic Card (i.e. elite, bronze, silver, and gold) from
Olympic sports as well as non-Olympic sports in the top
two categories of the Swiss Olympic Association classifica-
tion of sports41 (resulting in the inclusion of floorball and
orienteering) were invited to participate in the survey. The
classification is based on international competitiveness of
the respective sports as well as their popularity in
Switzerland. The response rate was 57.5% with a comple-
tion rate of 43.9%. Additionally, two inclusion criteria
were applied to participants. First, in order to exclude
junior athletes, previous participation at a senior level com-
petition was necessary. Second, participants with incom-
plete data (< 50% of total data) were omitted, resulting in
a sample of 739 athletes from 67 sports, including several
world championship and Olympic medalists. Direct
binary logistic regression was performed to assess
whether demographic and sport-related characteristics
affected the response behavior. Specifically, we regressed
study participation on gender, age, Swiss Olympic
Card, and type of sport (i.e. Olympic summer sport,
Olympic winter sport, and non-Olympic sport). The full
model was statistically significant, χ2(7)= 177.08, p <
.001, Nagelkerke R2= 0.13, n= 1710, indicating that it
was able to distinguish between respondents and nonre-
spondents. Concerning the individual predictors, age and
type of sport were not significantly associated with partici-
pation. However, there was a slight overrepresentation of
female athletes as well as respondents with higher ranked
Swiss Olympic Cards. The latter finding might be attributed
to the fact that it was communicated to the athletes that the
study was supported by the Swiss Olympic Association and
the Swiss Sport Aid Foundation. Thus, gold, silver, and
bronze athletes, who benefit more from these institutions
than elite athletes, might have felt particularly obliged to
reply to the questionnaire.

Measures
For the purpose of the study, demographic information was
collected and specific measures were constructed in order to
assess the objective life situation of elite athletes. Unlike in
dual career differentiation, not only the amount of hours
spent within vocation, education and high-performance
sport were considered, but also data about the level of

athletic performance and financial status were assessed.
The athletic performance level was measured on a 5-point
Likert scale (1= extended national top class, 2= national
top class 3= extended world class, 4=world class, 5=
absolute world class). Additionally, the weekly amount of
high-performance sport activities was surveyed. Here, not
only training and competitions but also administrative and
organizational obligations (e.g. commute, travel, recovery
measures, and media relations) were addressed in order to
obtain a comprehensive picture of the hours invested into
the sport career. Moreover, for the year of 2019 the partici-
pants were asked to indicate the weekly amount of hours
spent for education and vocation as well as their gross
annual income (response format: eight income ranges
from 1 ≤ 14,000 CHF, …, 4= 50,001–70,000 CHF, …,
8 ≥ 200,000 CHF; for reference 1 CHF= 1.03 $ in
2019). For subsequent analyses mid values of these
ranges were used as an estimation of the gross annual
income (i.e. 1= 7000 CHF, …, 4= 60,000 CHF, …, 8=
250,000 CHF). In contrast to all other questions in the
survey, the ”no answer“ option was enabled for the question
regarding an athlete’s gross annual income. This approach
deemed appropriate in order to not compromise the validity
of the information and the response rate, because it is con-
ceivable that some athletes, although we guaranteed them
absolute confidentiality, may not want to divulge this sensi-
tive information in a study conducted under the auspices of
the Swiss Olympic Association and the Swiss Sport Aid
Foundation, the major funding agency for athletes. Last,
the participants indicated the percentage of income gener-
ated from high-performance sport in 2019 (e.g. price
money, sport federation, Sport Aid Foundation, sponsors,
canton).

Data collection
This online survey (programmed on the digital tool
LimeSurvey, Version 2.50) was carried out in accordance
with the requirements of the Ethical Principles of
Psychologists and Code of Conduct, Ethics Committee of
the Faculty of Human Sciences of the University of Bern.
All participants were contacted via email and provided
their written informed consent before participation.
Depending on their first language, the German or French
version of the questionnaire was presented.

Data processing
Of the total sample, 20 athletes (2.7%) opted out of answer-
ing the question about their annual income. Thus, annual
income as well as the percentage of income generated
from high-performance sport were singly imputed based
on the available information on the demographic, athletic,
educational, vocational, and financial variables using the
Expectation Maximization algorithm implemented in IBM
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SPSS MVA procedure (Version 27.0).42 Next, a multivari-
ate outlier analysis using z-standardized data and an average
squared Euclidean distance threshold of T= 0.8 led to the
exclusion of six cases with anomalous patterns of operating
factors. Consequently, the final sample consisted of 733
athletes (Mage= 25.20 years, SD= 5.13; 44.7% female,
55.3% male). At the time the data was collected, the
mean duration of their sport career (i.e. performance
oriented training and national competitions) was 9.26
years (SD= 4.83). Of the final sample, one participant
(0.1%) finished basic compulsory school, 5.0% general
education, 59.9% secondary education (i.e. qualification
for vocational apprenticeship or university entrance), and
35% tertiary education (i.e. higher vocational or university
level education).

Data analysis
In line with the person-oriented approach, clustering techni-
ques were used, specifically, Ward’s method with an
average squared Euclidean distance and subsequent
k-means optimization.31 This approach aims to find promis-
ing nonlinear patterns (clusters) of a set of variables (operat-
ing factors) within persons. In order to determine the optimal
cluster solution, theoretical aspects as well as statistical cri-
teria31,43,44 were considered, in particular the mean homogen-
eity coefficient (HCmean < 1.0), the silhouette coefficient (SC
> 0.5), and the size of explained error sum of square percent-
age (EESS% > 67%). The operating factors chosen to assess
the specific life situation of elite athletes can be found in the
Measures section. Cluster analyses were carried out with
ROPstat 2.0,43 while all other analyses were performed
with IBM SPSS Statistics (Version 27.0).42

Results

Overview
Table 1 provides descriptive statistics for the operating
factors. The median performance level was 3, which is indi-
cative of extended world class. On average, the sample
invested 29.73 h per week (SD= 10.92) into sport-related

activities. Regarding activities outside of sport, 35.6% of
the athletes were in education (mostly as undergraduate stu-
dents), 31.1% held a job, and 3.8% pursued both simultan-
eously to their sport career (the percentages are based on the
athletes who dedicated at least one hour to education or
work). The average total weekly amount of sport, educa-
tion, and vocation was 43.54 h with the majority coming
from high-performance sport activities, which is slightly
above the Swiss standard weekly working hours of 42.
The average gross annual income was 44,307 CHF,
49.28% of which originated from sport, 22.76% from
family, 26.72% from work, and 1.24% from other sources
(e.g. donations or payments for conference presentations).
In comparison to the median income of the sample
(Mdn= 23,000 CHF; which might be biased due to the
operationalization of this item), the median income of the
general population of Switzerland (2019) was 62,500
CHF for self-employed workers and for 68,800 CHF for
employees.45 Overall, the descriptive statistics indicate sub-
stantial heterogeneity on the operating factors of the total
sample.

Cluster analysis
First, from theoretical considerations based on the dual
career literature, a three-cluster allocation was performed
to investigate if the differentiation between athletes solely
dedicated to sport, student dual career athletes, and
working dual career athletes could be replicated. Table 2
displays descriptive statistics of the six operating factors
(before z-standardization) for the respective clusters.

Cluster a, in comparison with the other clusters, was
characterized by a medium performance level, medium
amounts of sport, low amounts of education, high
amounts of vocation, and high gross annual income, only
a small percentage of which was generated by the sport
career. Thus, this cluster resembles working dual career
athletes.

Cluster b comprised athletes who had a very high per-
formance level, did not combine their sport activities with
education or other work, and had a relatively high income

Table 1. Descriptive statistics of the operating factors.

Total (n= 733)

Operating factor M SD Mdn IQR Minimum Maximum

Performance level (1–5) 2.69 1.14 3 1 1 5

Sport amounts (hr) 29.73 10.92 30 13 6 80

Education amounts (hr) 6.45 11.30 0 10 0 50

Vocation amounts (hr) 7.36 13.36 7.19 10 0 55

Gross annual income (CHF)a 44,307 50,184 23,000 53,000 7000 250,000

Sport Generated Income (%) 49.28 37.78 50 80 0 100

aMid values were used as an estimation of the gross annual income (i.e. 1= 7,000, 2= 23,000, 3= 41,000, 4= 60,000, 5= 85,000, 6= 125,000, 7= 175,000,

8= 250,000). Thus, the true minimum could be lower than 7000 CHF and the true maximum higher than 250,000 CHF.
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that originated from their sport career. This cluster can be
labeled as single career athletes. We refrain from using
the term linear career17 since it entails more than just a
neutral definition and contradicts the general postulates of
the person-oriented approach of nonlinearity.

Athletes with the lowest performance level, medium
amounts of sport, high amounts of education, and low
gross annual income, which is partially generated by high-
performance sport, were allocated in Cluster c. Cluster
members displayed the typical characteristics of student
dual career athletes.

In sum, the differentiation into three clusters, which pre-
vails in the dual career literature, could be retrieved in our
sample. However, according to the criteria by Vargha
et al.,44 the observed statistical properties of the three
cluster solution are insufficient (EESS= 38.29%, SC= 0.58,
HCmean= 1.27 [0.96; 1.35]): Particularly, the low EESS indi-
cates a considerable loss of explained variance in the operat-
ing factors and thus a rather inaccurate assessment of an
athlete’s life situation; and the high HCmean signals substantial
heterogeneity within the clusters. Therefore, this cluster solu-
tion seems inadequate.

Upon inspecting allocations with 4 to 10 clusters, we
selected, on both statistical as well as theoretical
grounds, the 5-cluster solution as the most appropriate
classification. Two of the applied statistical criteria
were met (SC= 0.60, HCmean= 0.89 [0.79; 1.40]), indi-
cating a good cluster fit, while the EESS value
(55.98%) fell slightly below the threshold defined for
the third criterion. The individual HCs of the respective
clusters can be found in Figure 1, the descriptive statis-
tics of the operating factors before z-standardization in
Table 3.

Cluster 1 was characterized by medium performance
levels, medium amounts of sport, low amounts of educa-
tion, high amounts of vocation, and above-average gross
annual income, a relatively small percentage of which is
derived from the sport career. Thus, this cluster closely
resembled the first cluster (Cluster a) of the 3-cluster solu-
tion, the working dual career athletes. Approximately
19.6% of the total sample were allocated to this cluster.

Cluster 2 consisted of athletes who committed their time
resources almost entirely to the sport career, which was also
reflected by the high performance level. Moreover, they
earned an extraordinary high income that was primarily gener-
ated by sport. This cluster represents high-income professional
athletes and only 7.4% of elite athletes were assigned to it.

Cluster 3 is similar to the high-income professional ath-
letes (Cluster 2) on most operating factors. Athletes within
this cluster performed at a very high level with an exclusive
devotion to their sport career. The percentage of income
generated by sport was comparable to Cluster 2.
However, the absolute income was substantially lower but
seems to be sufficient to support a livelihood. Thus,
members of this cluster display the characteristics of
medium-income professional athletes. It was the biggest
cluster with 37.1% of the total sample.

Athletes of Cluster 4 exhibited the lowest performance
level, while also distributing their resources on the sport
career with no other occupation. Furthermore, the excep-
tionally low income was mostly generated outside of their
sport career. In contrast to the other clusters, no adequate
label could be found for this one by examining the values
of the operating factors. However, further exploratory ana-
lyses indicated that athletes of this cluster were financially
supported by their family (48.21% of gross annual

Table 2. Descriptive statistics of the operating factors for the three-cluster solution.

Performance

level (1–5)

Sport amounts

(hr)

Education

amounts (hr)

Vocation

amounts (hr)

Gross annual

income (CHF)a

Sport

generated

income (%)

Cluster M SD M SD M SD M SD M SD M SD

Cluster a:

Working dual

career athletes

n= 155

2.79 1.21 23.57 8.52 0.32 2.02 30.90 9.60 50,109 31,764 13.47 17.24

Cluster b:

Single career

athletes

n= 346

3.09 1.04 34.17 10.73 2.78 5.76 1.30 3.90 60,563 62,354 81.03 22.08

Cluster c:

Student dual

career athletes

n= 232

2.04 0.91 27.22 9.83 16.02 14.67 0.67 3.09 16,185 16,976 25.88 26.01

aMid values were used as an estimation of the gross annual income (i.e. 1= 7,000, 2= 23,000, 3= 41,000, 4= 60,000, 5= 85,000, 6= 125,000, 7=
175,000, 8= 250,000).
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income) and lived with their parents (53.0% lived in the
parental home). Hence, this cluster represents family-
supported athletes and 20.6% of the total sample were allo-
cated to it.

Last, Cluster 5 (15.3% of athletes) demonstrated a
similar pattern of operating factors as the third cluster
(Cluster c) of the 3-cluster solution. Members displayed
the second lowest performance level, medium amounts of

Figure 1. z-standardized vocational career patterns for the 5-clusters solution. Operating factors: 1= Performance level (1–5);
2= Sport amounts (hr); 3= Education amounts (hr); 4=Vocation amounts (hr); 5=Gross annual income (CHF); 6= Sport generated

income (%). HC=Homogeneity coefficient per cluster. Note that because of space restrictions, operating factor 5 (gross annual

income) for Cluster 2 (high-income professional athletes) exceeds the depicted range (> 2 SD).

Table 3. Descriptive statistics of the operating factors for the five-cluster solution.

Performance

level (1–5)

Sport amounts

(hr)

Education

amounts (hr)

Vocation

amounts (hr)

Gross annual

income (CHF)a

Sport

generated

income (%)

Cluster M SD M SD M SD M SD M SD M SD

Cluster 1:

Working dual

career athletes

n= 144

2.84 1.22 22.84 8.10 0.35 2.09 31.92 9.15 51,291 32,422 12.27 15.86

Cluster 2:

High-income

professional

athletes

n= 54

3.11 1.36 33.78 10.76 0.69 2.39 1.26 3.90 187,963 58,426 88.65 21.66

Cluster 3:

Medium-income

professional

athletes

n= 272

3.16 0.91 34.41 10.94 3.78 6.37 1.42 4.10 38,698 21,734 81.42 19.82

Cluster 4:

Family-

supported

athletes

n= 151

1.85 0.88 30.18 10.13 2.08 4.58 1.65 4.82 18,582 17,051 25.64 28.22

Cluster 5:

Student dual

career athletes

n= 112

2.30 0.95 24.67 8.17 29.45 8.09 0.82 3.83 14,366 9636 31.74 26.39

aMid values were used as an estimation of the gross annual income (i.e. 1= 7,000, 2= 23,000, 3= 41,000, 4= 60,000, 5= 85,000, 6= 125,000, 7= 175,000,

8= 250,000).
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sport, high amounts of education, and low gross annual
income, which was partially generated by high-
performance sport (32%). Thus, the label student dual
career athletes was chosen for this cluster, too.

Cluster description
In order to provide a more comprehensive overview, demo-
graphic information describing the clusters can be found in
Table 4. Moreover, these values can be compared with the
ones of the total sample. Relative to the other clusters,
working dual career athletes (Cluster 1) had a high mean
age and a slight overrepresentation of female athletes. The
typical sports observed in this cluster were floorball,
rugby, shooting, and wrestling. Their total weekly hours
spent to duties (sum of sport, education and vocation
hours) was 55.11 h. Additional analysis demonstrated that
79.2% of the income was derived from their professional
vocation outside of sport. High-income professional ath-
letes (Cluster 2) were the oldest and had the lowest percent-
age of females (35.2%). They allocated a total of 35.73 h to
their duties and sports most often carried out in this cluster
were ice hockey, alpine skiing, road cycling, and tennis.
Cluster 3 (medium-income professional athletes) contained
40.1% female athletes with a mean age similar to the total
sample. Compared to Cluster 2, there was a slightly lower
overrepresentation of male athletes, but a greater variety
in regards to the practiced sports (e.g. rowing, cross-country
skiing, and different types of cycling).Medium-income pro-
fessional athletes indicated spending a combined 35.38 h to

all duties. Relative to the other clusters, family-supported
athletes (Cluster 4) were young on average, the gender dis-
tribution was similar to the one observed in the total sample,
and artistic sports were typical. This cluster indicated the
least amount of total hours for duties (33.91 h). Last,
student dual career athletes had the lowest mean age,
typical sports were orienteering, karate, and athletics, and
an overrepresentation of female athletes (51.8%) was
observed. This cluster spent a total of 54.94 h to sport
and other occupations.

Discussion
Current methods of differentiating athletes in high-
performance sport are usually based on either demographic
data, characteristics of sports, or pursuit of a dual
career.2,11,18,29 The aim of this study was to provide a typ-
ology of elite athletes with similar objective life situations
by adhering to a person-oriented approach31 and examine
the overlap with the usual single and dual career
differentiation.

Initial attempts of identifying a 3-cluster solution which
mirrored the current thinking in the dual career literature
were successful, in so far as we found a cluster of indivi-
duals who focused solely on their sport career (single
career athletes) as well as clusters of individuals who
could be characterized as working dual career athletes
and student dual career athletes. However, the poor statis-
tical properties indicated substantial heterogeneity within
the groups on the operating factors.

Table 4. Demographic information for the five-cluster solution.

Gender Age

Cluster Male Female M SD Typical sports

Cluster 1:

Working dual career athletes

n= 144

71 (49.3%) 73 (50.7%) 28.52 5.84 Floorball, Rugby, Shooting, Wrestling

Cluster 2:

High-income professional

athletes

n= 54

35 (64.8%) 19 (35.2%) 28.53 4.56 Ice hockey, Road cycling, Alpine skiing, Tennis

Cluster 3:

Medium-income professional

athletes

n= 272

163 (59.9%) 109 (40.1%) 25.05 4.03 Rowing, Cross-country skiing, Track cycling, Cycling

mountain bike, BMX racing

Cluster 4:

Family-supported athletes

n= 151

82 (54.3%) 69 (45.7%) 23.05 5.27 Figure skating, Artistic gymnastics, Tennis

Cluster 5:

Student dual career athletes

n= 112

54 (48.2%) 58 (51.8%) 22.02 2.42 Orienteering, Karate, Athletics

Total

n= 733

405 (55.3%) 328 (44.7%) 25.20 5.13
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Reanalysis of the data revealed a 5-cluster solution,
which was superior, both on statistical and theoretical
grounds. Similar to the 3-cluster solution, the general
pattern of both Cluster 1 (working dual career athletes)
and Cluster 5 (student dual career athletes) were consistent
with minor differences on the operating factors. This sup-
ports the general notion of separating athletes having
other occupations from athletes only pursuing sport.46

Interestingly, a slight overrepresentation of female athletes
was observed for both dual career clusters. This result
expands the findings of Brustio et al.,47 namely that
female student athletes follow that career path more often
additional to identifying with the role of a student in com-
parison with male student athletes. Moreover, the current
findings demonstrate that both dual career clusters experi-
ence a substantially higher workload with all of their
duties combined (> 20 h per week) than athletes who
focus only on sport. Thus, dual career athletes require extra-
ordinary time-management and organizational skills in
order to combine these two time-consuming careers.
However, even within dual career athletes, who show
similar values on the amounts of sport and total weekly
occupation hours, there is considerable heterogeneity with
respect to performance level and financial status. In particu-
lar, working dual career athletes have a higher performance
level and income. Hence, the experienced life situation,
challenges, and demands faced by student dual career ath-
letes and working dual career athletes are not identical.48,49

Students may experience pressure to complete their
program in the designated period of study, worry about
tests being too difficult, or feel stressed about poor
grades.50 As a result, combining the sport career and sec-
ondary occupation has been found to be associated with
impaired sleep,51 poor physical health outcomes,52 and
either academic dropout50 or athletic disengagement.53 In
contrast, workers receive a regular salary but have to deal
with potential stressors related to the workplace (e.g. long
work hours, high job demands, or unfavorable economic
forecasts),54 which in return might negatively affect their
athletic career. Taking on an additional job to support
their livelihood may be almost inevitable for these indivi-
duals, because the monetary compensation they receive is
often marginal, even if they excel in their respective
sports.27 However, pursuing a dual career in general can
protect against adverse effects of a foreclosed identity.55

In contrast, individuals pursuing sport only experience
distinctively different life situations. They are more likely
to experience athletic burnout56 as well as poor adjustment
after career termination,28 particularly when the transition
out of sport is unexpected, for example due to a career-
ending injury.57,58 However, the current findings suggest
that it is not recommended to merge all athletes who
devote their time fully to sport into one overarching
group because they experience completely different life
situations with different demands and needs. Thus, the

former cluster of single career athletes was further
divided into three groups: Cluster 4 ( family-supported ath-
letes) is the most divergent group competing at a substan-
tially lower performance level and having financial
deficits as well as slightly lower amounts of weekly sport
activities. This cluster relies heavily on financial support
from their family to finance their high-performance sport
career. These individuals are not able to support their live-
lihood on their own and thus do not qualify for the label of
"professional" athletes like Cluster 2 (high-income profes-
sional athletes) and Cluster 3 (medium-income professional
athletes). Because their performance level is rather low,
they may not meet the criteria for being funded by the
Swiss Sport Aid Foundation. In view of their young age,
it might be hypothesized that these individuals are talented
athletes just about to enter the world of high-performance
sport.

Furthermore, qualitative studies indicated an association
between an exclusive commitment to sport and athletic
success.59,60 Again, our findings underline the merits of a
differential approach. On the one hand, Cluster 4 had the
lowest performance level, although it focused completely
on sport. Whereas, Cluster 2 and Cluster 3 competed at
the highest performance level. Thus, with the exception
of family-supported athletes, the notion of a single career
in sport resulting in higher athletic success could be sup-
ported. In general, the level of professionalism of Cluster
2 is analogous to the one of Cluster 3. Both groups are
termed professional athletes because they completely
focus on their sport career and are able to fund their liveli-
hoods. The crucial factor separating these groups is their
annual income. The differences in income might be
explained by the fact that the typical sports of the two clus-
ters differ in popularity and, as a result, in money
involved.48 Ice hockey and alpine skiing are likely to
receive high media attention, television money and in
return, more lucrative sponsorships compared to sports
like rowing. However, the similar amount of hours invested
in sport and performance level suggest that both clusters do
not differ much in their training regime and are competing
at the highest level of their respective sports. In conclusion,
athletes earning a good living and competing at the highest
level of a popular sport (Cluster 2) should not be grouped
with up-and-coming talents who require their family to
fund the sport career (Cluster 4) nor with athletes who
exhibit similar standards of professionalism but cannot
even remotely profit as much from sport (Cluster 3).

This study intends to advance the current research
knowledge by overcoming the rather simplistic single and
dual career typology and provide comprehensive profiles
of athletes. Moreover, the quantitative findings especially
regarding the economic situation and performance level
of dual career athletes and the clusters of athletes solely pur-
suing sport contribute to the existing literature. Adopting
this differentiation method can be beneficial when
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investigating research questions within high-performance
sport (e.g. career transitions, career termination, and
impacts of the COVID-19 pandemic) but also when provid-
ing services in the practical world of sports. The clusters are
based on objectively observed data only. Sport federations
either already possess (e.g. information on performance
level or financial status) or could collect the data
(amounts of sport activities, education, and vocation)
without much effort. Hence, they could easily assign their
athletes into the five clusters and use this typology to
adapt existing or create novel support programs in order
to meet the individual needs and demands, which could
further facilitate transitions within and out of high-
performance sport. For example, providing monetary aid
to all single career athletes in times of financial hardship
(e.g. COVID-19 pandemic) seems like a suboptimal distri-
bution of resources: While the medium-income professional
athletes and the family-supported athletes would benefit a
lot from it, high-income professional athletes experience a
much lower economic insecurity. Furthermore, both dual
career clusters experience a large amount of weekly work-
load extending the standard weekly working hours by over
20%. Governing bodies should either implement or extend
formal high-performance sport programs (e.g. sports-
friendly schools/universities, national sports or military
programs)39 to facilitate the dual career pathway.
Additionally, coaches and practitioners should carefully
address and provide assistance for athletes to cope with
these time-management demands effectively.

Limitations and future research
Due to the current data being solely collected in
Switzerland, the findings are only valid for similar cultural
and sport environments. Nevertheless, comparable results
are expected in countries that have similar laissez-faire
structures as the Swiss sports system (e.g. Austria or the
Netherlands).22 Moreover, the large sample size including
athletes of different age and all Olympic sports similar to
the elite athlete population of Switzerland, attests the repre-
sentativeness of our sample even though a slight over-
representation of female athletes and respondents with
higher ranked Swiss Olympic Cards was found. However,
future research should examine the generalizability of our
findings across different cultural and sport contexts (e.g.
state regulated or facilitated organization of the sport
system).22

With the design of the current study, we were able to
display a 5-cluster solution of objective life situations of
elite athletes for one particular moment in their athletic
career development. However, transitions within this devel-
opmental process26 and across clusters with respect to the
advancing age of athletes may occur: Towards the end of
their athletic career, high-income professional athletes
and medium-income professional athletes may prepare for

their lives after high-performance sport by switching to a
dual career pathway in order to facilitate the transition.
Furthermore, after finishing their education, student dual
career athletes may continue the dual career pathway
and transition into working dual career athletes or shift
their focus completely towards sport and become
medium-income professional athletes. In order to observe
potential transitions a longitudinal assessment is required.

To further pursue the holistic idea within athletic career
development,28–30 it seems useful to collect not only object-
ive, but also subjective data, notably elite athletes’ evalu-
ation of their life situation as well as psychological or
psychosocial aspects of elite athletes. Recently, a study
by Cartigny et al.61 combined the dual career approach
with the psychological constructs of identity and self-
efficacy. By also using cluster analysis, three patterns of
athletes could be identified, namely (a) student athletes
demonstrating an education or vocation prioritization; (b)
dual career athletes balancing vocational and sporting
career; and (c) athlete students showing sport prioritization.
These findings complement the general idea of dual careers,
i.e. athletes are either fully absorbed in vocation, fully
absorbed in sport or balance vocation and sport, but
missed the interesting differentiation among athletes focus-
ing primarily on sport. Future studies should focus on a
combination of various aspects that constitute an athlete’s
life situation both objectively (e.g. operating factors of
this study) as well as subjectively (subjective evaluations
or psychological factors, e.g. identity or self-efficacy).61

Because their financial status was considered an import-
ant operating factor, we asked the athletes to divulge their
gross annual income. In order to reduce the high sensitivity
of this question, specific ranges of income plus the oppor-
tunity to skip this question altogether were provided. This
approach was linked with two consequences: On the one
hand, as a measure of the individual income, the mid
values of the predefined income ranges had to be used.
This, along with the introduction of a maximum income
cap of 250,000 CHF, automatically reduced the variance
of the income variable. On the other hand, missing data
were present and had to be imputed. Of course, asking for
the exact amount of income in a mandatory item format
would have reduced measurement error, however, at an
increased risk of non-participation and false information.
Thus, the current approach deemed appropriate in order to
not compromise the validity of the information and
response rate.

Conclusion
In summary, this study presents a comprehensive typology
of athletes with similar objective life situations comple-
menting but also extending the dual career perspective.
While the traditional groups of working dual career ath-
letes, student dual career athletes, and single career
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athletes could be replicated in the study, it also shows that it
is inadequate and oversimplified to consider only one over-
arching group of single career athletes. Three quite homo-
geneous subgroups of athletes focusing entirely on sport
have been identified, namely high-income professional ath-
letes, medium-income professional athletes, and family-
supported athletes who experience highly diverse sporting
lives. Hence, the findings extend the current literature that
treats single career athletes as a homogenous group and
encourages sports federations and practitioners to take an
individualistic approach in assisting elite athletes.
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