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Abstract

The purpose of this study is to present retirement age predictive functions of athletes that can be
utilized as data to reduce psychological shock of athletes from retirement and prepare for the future. To
accomplish such purpose, athletes who retired as an undergraduate, unemployed or professional registered
on the athlete registration system of the Korean Sport & Olympic Committee for three years were
selected as the population. Stratified sampling was used for convenience sampling. Content validity of a
retirement factor questionnaire was examined by consulting with experts. Opinions of 72 retirees were
collected through an open questionnaire, and samples of 260 persons were used in the first and second
parts after consulting with experts based on first sample data. The stepwise regression analysis method
was applied to develop reliable and valid retirement predictive regression function. The degree of
relevance was shown by multiple correlation coefficient between predicted age calculated by the
predictive function and actual retirement age. Significance level was .05 for all tests. The 8 predictive
function are presented according to the procedure above. Y,(retirement age of female athlete)=
24.097+1.778*(physical limitation 11)-1.142%Gjob plan29), ¥, (retirement age of male athlete)=
23.498+1.334*(popularity 2)-1.126*(exercise attitude 20)+1.021*(competitiveness 7)-1.020* (job plan
29)H0.871*(economy  18)-1.905*(administration ~ 22)-1.024*(administration ~ 23)+.778*(interpersonal
relationship 13), Y(retirement age of combat sportsy=23.158+.688*(physical limitation 11)-1.790%(job
plan  29Y+0.960*(popularity  1)-0.656*(exercise attitude 16)+0.747*(Gob plan 33)+0.643*(economy
18)-0.461*(administration 23)+.606*(injury 46), Y, (retirement age of non-combat sportsy=20.741+
1.637*(popularity 2)-1.270*(exercise attitude 20)+0.942*(competitiveness 7)+2.061*(family
5)-3.291*(administration 21)+1.082*(administration 25)+1.192(interpersonal relationship 8), )%(retirement
age of individual sports)=27.414-1.295%(job plan 29)+1.463*(physical limitation 15)+0.972%(popularity
1)-0.639* (exercise 16), Y,(retirement age of group sports)= 21.950+1.950*(popularity 2)-1.318*(exercise
attitude 20)+4.635*(interpersonal relationship 6)-3.337*(addiction 41), ¥, (retirement age of undergraduate
athletey= 21.950+1.950%(popularity 2)-1.318*(exercise attitude 20)+4.635*(interpersonal relationship 6)
-3.337*(addiction 41), Y,(retirement age of unemployed and professional athlete)= 27.808-0.874*
(exercise attitude 19)+1.287*(competitiveness 8)-1.402*(administration 21)+0.757*(popularity 2).
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Introduction

According to an American medical news website
called Medical News Today, a French institute for
research in biomedicine and sports cognition named
‘TRMES’ conducted research on ‘physical prime age’ of
athletes, which showed that male athletes enjoy their
physical prime age in mid-20s.This study was carried out
to find out physical prime age by comparing physical
ability of 2,000 male athletes. Mean age at which athletes
reach the peak of physical prowess was 26.1 years, and
swimming athletes were found to experience prime age
relatively early at an age of 21 years. Such changes in
performance of athletes also agreed with the cycle of
bodily changes including pulmonary functions(Dong-A
Daily, 2015). In addition, athletes of the Korean national
tea mare reported to retire at very young ages between
20s and 30s(Yong-Sik Lee, 2008). As such, athletes retire
much earlier than other jobs. Most of athletes consider
retiring after the age of 30 years. They would continue
their athletic career if they are famous or acknowledged
by team members (Kerr, Dacyshyn, 2000). However,
since not all athletes are recognized and famous, they
usually think about retirement after the age of 30 years
(Sang-Deok Han, 1999). The biggest enemy of athletes
is injury. An injured athlete cannot play sports during
the recovery period, which leads to poor sensation. For
this reason, athletes are most careful about injuries. A
former member of the Korean national football team
retired at a young age of 30 years because of an injury
(Seok-Bae Lee, Mi-Hye Cho, 2012). Eitzen &
Sage(1997) explained that mean duration of professional
athletes is about 3-4 years, no matter how good their
athletic performance may be.They mentioned that
professional athletes start considering retirement in early
or late 30s and when they are injured or become a
substitute. Ok-Cheon Kim and Su-Won Lim(1999)
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reported that the biggest cause of retirement of
professional athletes among voluntary and non-voluntary
retirement problems is non-voluntary, one-sided removal
by the team. Psychological conditions at the time of
retirement include skepticism about sports, sense of
betrayal about the team, perplexity, resentment,
despondency and anxiety about future job(Coakley, 1983;
Lerch, 1984; McKenna, Thomas, 2007; Ji-Hye Jeong,
2010; Yeon-Hee Seo, 2012; Du-Jae Park, Yeong-Jin
Won, 2014). It would be desirable to recognize such
problems of anxiety about retirement and suggest
appropriate retirement age so that athletes can be helped
mentally when they are about to give up on sports.
In relation to sports, studies were consistently
conducted on predictive models for outcome prediction,
ranking prediction, audience prediction and adolescent
physique prediction(Cha-Yong Kim, 2001; Hyeong-Jun
Choi, Ju-Hak Kim, 2006; Ju-hak Kim, Gab-Taek Noh,
Jong-Seong Park, Won-Hee Lee, 2007; Jin-Seok Chae,
Eun-Hyeong Cho, Han-Ju Eom, 2010; Jin-Seok Chae,
2012; Jin-Seok Chae, Jong-Guk Song, 2014, 2016;
Bong-Ju Seong, Byeong-Gu Koh, 2017;Jin-Seok Chae,
Jin Park, Wi-Yeong So, 2018). These studies are
intended to predict future values based on actual
measurement data, instead of using a survey tool to
acquire data from human memory as done in this study.
Unwanted retirement due to unexpected removal
from the team, injury, economic difficulty, physical
limitation and accident would be shocking, not only for
the athlete but also for family members. Athletes can
gain mental stability and change job in a quick and
effective way by preparing in advance. The purpose of
this study is to present retirement age predictive
functions for athletes to increase quality of life, reduce

mental shock, and be used as data for future preparation.

Method

Research subjects

Since external validity that shows the degree of

generalization of study results indicates how well



samples represent the population, the population of this
study was defined as retired athletes who were active
for three years or longer as an undergraduate,
unemployed or professional athlete and can be found
on the athlete registration system of the Korean Sport
& Olympic Committee. Among study variables, the
dependent variable was retirement age, presented for
each sex (male/female), sports event(combat/
non-combat), organization of sports event(individual/
group) and affiliated team(undergraduate/unemployed
/professional). Predictor variables included accident or
addiction, job plan, family economy, decline in
popularity, group life, injury, interpersonal relationship,
attitude and contract

competitiveness, exercise

cancellation.

Data collection

To develop a predictive function that can predict
retirement age more accurately, stratified sampling
which can apply convenience sampling was used by
defining retired athletes around the nation in university
and beyond as the population. Validity of the open
questionnaire was examined by consulting with retired
athlete experts, and samples were collected. The open
questionnaire was made using literature related to
retirement factors utilized in previous studies(Ji-Hye
Jeong, 2010; Seung-Hu Hong, 2010). Opinions of 72
retirees were collected using the open questionnaire, and
they were largely classified into three domains including
demographic variables after discussing with 12 experts
(one doctoral research and 11 professors specialized in
measurement evaluation). The first domain was personal
domain divided into popularity, competitiveness,
physical limitation, exercise attitude, group life and job
plan. The second domain was external environment
domain divided into accident, addiction and injury. The
third domain was other people’s domain divided into
family,
administration. (Jin-Seok Chae, Jin-I Shin, Deok-Hyeon
Nam, 2018) As described above, the open questionnaire

interpersonal  relationship, economy and
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and main questionnaire (71 questions: 5-point scale
comprised of strongly disagree, disagree, neither, agree
and strongly agree) to predict retirement age were
prepared through expert meetings to secure content
validity. A total of 275 respondents participated in the
questionnaire in the first and second parts combined.
Among them, data with insincere responses or many
missing values were excluded to use 260 responses for
analysis. Characteristics of the subjects are presented
in <Table 1>.

Data processing method

Predictor variables to be applied first to the predictive
regression functions were comprised of questions (Table
3) obtained by performing exploratory factor analysis
to secure validity of the questionnaire. For exploratory
factor analysis, factors were extracted using the
maximum likelihood method. Questions with eigen
value of 1.0 or above and factor loading of .45 or above
were included in the same factor(Tabachnick & Fidell,
1989). By performing exploratory factor analysis on the
questionnaire, 13 retirement factors were reduced to 10
latent variables (accident and addiction, job plan, family
economy, decline in popularity, group life, injury,
interpersonal relationship, competitiveness, exercise

attitude and contract cancellation)(Table 3). Based on

Table 1. Characteristics of retired subjects

Item Level n %
Female 62 23.8

Sex
Male 198 76.2
Early 20s 138 53.1
Retirement age Late 20s 77 29.6
30s or above 45 17.3
Characteristics of Combat sports 128 49.2
sports Non-combat sports 132 50.8
Composition of Individual sports 169 65.0
sports Group sports 91 35.0

University team 121 46.5
Unemployed team 97 373
Professional team 42 16.2

Affiliation
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Table 2. Analysis of open questionnaire on causes of retirement n=72

Sex Sports Event Cause 1 Cause 2 Cause 3 Cause 4
2. Contract failure,
L.Inj akened . 4. Failure to adapt t
Football, baseball, njl.lry we en 3. Low salary, groping arure .0 apL 1o
(cruciate competitiveness, team,violence,
basketball, volleyball, . . . for another .
ligament,waist,ankles,sh retirement . . harassment of seniors,
handball, hockey . job,schooling . .
oulders) recommendation due military service
to aging
4 Military
Male Badminton,tr: ightlifti . ice, i
e ad.mm.on, ack,vs{elgh ifting, | Frequent injuryand 2 Poor service,studying
swimming, shooting, canoe, 3.Career, future abroad,
surgery performance,lack of . . .
speed,skate,dance sports,table okills uncertainty retirementrecommendati
tennis,tennis, archery on, skepticism about
sports
2. Extended schooling, 3. Family
Taekwondo,judo l.Injuryand surgery poor academic environment,recommen 4. Concern for future
performance dation

Football,handball,hockey LInjury

Badminton,dance 1.Frequent injury,
sports,tennis,archery physical limitation
Female
Taekwondo 1Injury

joinunemployed team

2. Failure to

3.Failure to adapt 4.Loss of interest

2. Poor academic
performance,
recommendation of
parent, teacher or
leader
2. Poor athletic
performance, poor
competition result,
elimination from
national team

3.Unclear

. 4. Team circumstances
future,another job

3.Career,cannot play

L 4. Loss of interest
for lifetime

normal distribution of data verified according to mean,
and kurtosis of

the range of mean was

standard deviation, skewness
measurement variables,
1.568~2.918 and the distribution of standard deviation
0.817~1.315. The
-0.080~1.687, whose absolute value is not greater than
3.0. The range of kurtosis was -1.145~2.588, whose
absolute value is not greater than 10. Therefore, the
distribution of data had normality (Kline 2005). The

dependent variable of the predictive regression function

was range of skewness was

was retirement age. The predictive regression function
was divided into 8 predictive model functions based on

stepwise regression analysis according to sex,

combat/non-combat, individual/group and affiliation
(undergraduate, For

unemployed,  professional).

verification, the degree of relevance was shown by

multiple correlation coefficient between predicted age
calculated by the predictive function and actual
retirement age(Table 13). Data collected during this
study were entered into Excel 2007 and converted on

the SPSS 22.0 program for analysis.

Statistics

The correlation analysis was used to examine the
relevance among predictor variables or retirement
factors. The predictive models presented as the study
results used the stepwise regression analysis method,
which is a general predictive statistical analysis method
used when the dependent variable is a continuous
variable. Predictor variables were extracted through
exploratory factor analysis, and inter-item consistency

of the measurement tool was verified using Cronbach's
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Table 3. Structure matrix for latent variables

Accident Job  Family Decline in Group . Interpersonal .. Exercise ~ Contract
and . . Injury . . Competitiveness . . Cronbach's
. plan economy popularity life relationship attitude cancellation
addiction
Addiction 39 961 .106 529 176 -471 314 -595 -.260 310 -.568
Addiction 40 953 .104 518 .163 -416 299 -590 -.266 317 -562
Accident38 952 .081 .550 159 -463 288 -.589 -.260 288 -559
Addiction 41 937 .106 535 .198 =502 324 -.608 -.290 319 =575
Accident37 929 .106 .568 .199 -541 339 -614 -281 .308 -.604 975
Addiction 42 .901 .104 511 .198 -478 313 -.561 -.290 314 -514
Accident 36 .880 126 .586 .180 -518 310 -.605 -294 322 -536
Administration20 .820 122 597 237 -425 298 -.651 -311 .305 -739
Administration 21 787 127 577 172 -450 312 -.656 -295 262 -.769
Job plan 31 .014 .899 .088 -.027 -081  -.045 -122 -.266 256 -.007
Job plan 32 144 851 231 -.053 -209  .066 -.158 -279 Al5 -154
Exercise attitudel9 .165 771 207 -.090 -218  -.059 -.100 -262 .530 -127
Job plan 33 116 760 246 -.063 -113 025 =222 -312 325 -117 .895
Job plan 30 185 747 227 -.016 -357 048 -172 -.246 361 -.194
Job plan29 111 712 183 067 -089  .061 -.148 -244 290 -.136
Job plan 28 .056 496 .084 114 -035 026 -.041 .011 262 -.134
Family 4 461 .101 909 250 -393 223 -467 -276 245 -420
Family 3 AR7 122 .867 173 -418 217 -481 -262 256 -494
Family 5 654 .101 .841 218 -417 283 -.586 -307 299 =511
Interpersonal relationship 6 .671 115 .826 175 -460 295 -.642 -295 276 -612
Family 1 442 154 794 151 -371 220 -465 -288 206 -368 043
Economy 18 434 241 768 073 -459 347 -.589 -.364 296 -.561 :
Family 2 432 221 753 .085 -370 349 -534 =277 223 -374
Economy 14 398 322 724 .009 -3712 237 -494 -321 267 -471
Economy 15 448 .195 720 114 -458 370 -498 -393 214 -.565
Economy 16 585 133 702 184 -451 369 -.557 -.330 284 -.686
Popularity 2 163 -075 113 922 -117 015 -.059 .021 -.009 -177
Popularity 3 223 -.099 .195 .867 -185  .061 -.049 -.002 -015 =225 795
Popularity 1 124 222 202 514 -088 -113 -.045 -264 230 -.189
Group life 24 591 173 .569 204 -923 280 -483 -.326 403 -485
Group life 25 576 153 .569 169 -854 296 -522 -318 401 -443
Group life 23 .631 179 557 245 -805 269 -478 -343 400 -552 904
Group life 22 429 208 442 155 -636  .146 -431 -343 542 -385
Job plan29 426 407 406 .101 -609 224 -.348 -.325 335 -332
Injury 43 133 -.026 139 .007 -079 842 -.186 .002 -.041 -.120
Injury 46 184 014 246 -.045 -224 831 =271 .023 -.008 -208 367
Injury 45 431 -.011 299 -.046 -303 784 -314 -.044 113 -415 :
Injury 44 351 .070 315 .013 =222 754 -288 -.061 .040 -257
Interpersonal relationship 9 .547 .169 .539 .089 -343 326 -927 -238 221 -490
Interpersonal relationship 13 .548 119 513 -.005 -333 265 -.884 -282 215 -429
Interpersonal relationship 8 635 137 .548 .043 -408 298 -.869 -203 236 -512 943
Interpersonal relationship 10 .585 157 615 .062 -440 307 -834 -226 268 -.566
Interpersonal relationship 12 .727 .147 .610 .136 -464 283 -.802 -.303 248 -.636
Competitiveness 5 251 246 321 .100 -315 035 -259 -791 314 -263
Competitiveness 4 243 187 341 153 -236 051 -237 =777 117 -247
Competitiveness 8 299 .080 .350 -.005 -300 .079 -290 -718 176 -230 264
Competitiveness 6 .195 429 218 -074 -110  -.035 -192 -713 355 -.136 :
Competitiveness 9 313 286 285 .102 -368 059 -241 -.666 469 =252
Competitiveness 7 236 .199 .260 .095 -190  .032 -229 -.654 428 -.164
Exercise attitude 16 333 367 240 .045 -337  -.020 -.188 -.304 .868 -297
Exercise attitudel7 274 A64 273 -.046 -242 022 -282 -307 .835 -182
Group life 21 324 336 347 054 =381 123 -282 -.280 812 -257
Exercise attitude 20 257 350 212 063 -308  .002 -.180 -235 .805 -.139 .887
Physical limitation13 .369 252 .340 163 -387 072 -251 -405 625 =272
Exercise attitude 18 483 418 .356 153 -438 154 -322 -321 572 -327
Physical limitationl5 .376 132 381 187 -367  .158 -384 -.400 A77 -.307
Administration 21 744 .108 554 191 -438 296 -.630 -238 267 -.849
Administration23 564 156 541 222 -408 328 -541 -270 .194 -.836 033
Administration 24 .650 127 .605 250 -410 334 -.606 -333 282 -.819 :
Administration 25 .567 .095 .529 244 -424 283 -533 -.258 250 -799
Eigenvalue 23831 6035 2937 2.575 2267 2131 1.987 1.388 1.277 1.119 Item Value
Explanation ratio (%) 38317 9.705  3.946 3.987 2.869  3.420 2.117 2.588 2.445 1.622 KMO 931
Cumulativeratio (%) 38317 48021 51.967 55954  58.823 62.243 64.360 66.948 69.393  71.015 Bartlett’s x® 14229
. d 1770
Rotation sums of squared 10707 644 15050 3032 10120 5593 13648 7.265 s e et LU0

loadings b .001
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o. The verification method was the Pearson’s
product-moment  correlation  coefficient between

predicted retirement age and actual age. Significance

level was .05 for all verifications.

Results

This study first presented the correlation coefficient
among retirement factors (Table 4). The first predictive
functions retirement

are age predictive models

according to sex. The second predictive functions are

characteristics of sports. The third predictive functions
are retirement age predictive models according to
number of athletes in a team. The fourth predictive
retirement age predictive models

functions are

according to affiliation.

Retirement  age models

according to sex

predictive

The retirement age predictive function of female athlete
was presented using stepwise regression analysis(Table 5).
There are two significant predictor variables including physical

retirement age predictive models according to o ) ] )
limitation 11 and job plan 29.Explanation power of predictor
Table 4. Correlation analysis among retirement factors
Accident
Reti Famil I I itiv  Exerci
etirement and Job plan amily Popularity Group life njury nter[.)ersor_la Competitiv xgrmse
age .. economy relationship  eness life
addiction
Retirement age 1
Accident and
. .041 1
addiction o
Job plan -.003 273" 1
Family economy  .146" 6257 4017 1
Popularity 344" 235" 152" 225" 1
Group life -.099 4807 5447 460” 120 1
Injury 073 351" 111 3717 006 145" 1
Interpersonal - )0 gy gt esa™ 15 38T 3357 1
relationship
Competitiveness 097 3827 46T 4307 155" 466" 067 337" 1
Exercise attitude  -.158" 3347 6017 358" 041 9267 054 276" 47" 1
Contract 105 73T 33T 758 88T aeT 3907 72" 45t 317"
cancellation
p<.05, "p<01
Table 5. Result of stepwise regression analysis to predict retirement age of female athlete
Unstandardized Standardized )
Predictor Variable Coefficient Coefficient b v
B D 3 Correlation
1 Model (Constant) 27.302 878 31.079 .000
Job plan 29 -911 358 =231 -2.546 012 -231 1.000
(Constant) 24.097 760 31.702 .000
2 Model Physical limitation 11 1.778 286 407 6.213 .000 .386 1.112
Job plan 29 -1.142 296 -252 -3.853 .000 -.239 1.112

a. Dependent variable: Retirement age.
b. 2model:F=7.820%* R*( Ad justed R*) = .190(.160)

c. Predictive function: Y(retirement age)= 24.097+1.778*(physical limitation 11)-1.142*(job plan 29)



variables in explaining fluctuation of the dependent variable
is 19.0% but modified explanation power is 16.0%. In
addition, the fitness of this regression model is satisfactory
(F=7.820%*, p<.05). The retirement age predictive function
of female athlete is Y(retirement age)=24.097+1.778*(physical
limitation 11)-1.142* (job plan 29).

There are 8 significant predictor variables for male
athletes including popularity 2, exercise attitude20, pop-
ularity 1, competitiveness 7, job plan 29, economy 18,
administration 23 and interpersonal relationship 13.
Explanation power of the regression model is 31.0%,
and modified explanation power is 27.6%. The fitness
of this regression model is satisfactory (F=9.101,
p<.05). The retirement age predictive function of male
athlete isY(retirement age)= 23.498+1.334*(popularity
2) -1.126*(exercise attitude 20)+1.021*(competitive-
ness 7)-1.020*(ob plan 29)+0.871*(economy 18)
-1.905* (administration 22)-1.024*(administration 23)
+.778* (interpersonal relationship 13)(Table 6).

Retirement  age  predictive = models
according to characteristics of sports
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The predictive function of combat sports was derived
by stepwise regression analysis with six predictor
variables(job plan 29, physical limitation 15, popularity
1, exercise attitude 16, job plan 30 and injury 46). The
explanation power of the regression model is 23.9%.
The fitness of the regression model is satisfactory
(F=8.311**  p<.05). Job plan 29(8=-.516) was found
to be the variable that has the greatest impact on
retirement age among retirement factors. The retirement
age predictive function of combat sports is Y(retirement
age)=23.158+.688*(physical limitation 11)-1.790*(job
plan 29)+0.960*(popularity 1)-0.656*(exercise attitude
16)+0.747*Gob plan 33)+0.643*(economy 18)-0.461
*(administration 23)+.606*(injury 46)(Table 7).

There are 7 predictor variables for the predictive
function of non-combat sports including popularity
2,exercise attitude20, competitiveness 7, family 5, ad-
ministration 21, administration 25 and interpersonal re-
lationship 8. The modified explanation power is 43.1%.
In addition, the fitness of the regression model is sat-
isfactory(F=13.016**, p<.05). Among retirement fac-
tors, administration 21(8=.-457) had the biggest effect

Table 6. Result of stepwise regression analysis to predict retirement age of male athlete

Unstandardized Standardized )
Model Predictor Variable Coefficient Cocfficient ¢ b Partla}
B D 2 Correlation
1 Model (Constant) 23.029 789 29.184 .000
Popularity 2 1.292 304 311 4252 .000 311 1.000
(Constant) 23.498 1.063 22.096 .000
Popularity 2 1.334 282 321 4.728 .000 .348 1.082
Exercise attitude 20 -1.126 299 -.286 -3.760 .000 -283 1.356
Competitiveness7 1.021 274 267 3.723 .000 281 1.209
8 Model Job plan 29 -1.020 355 -226 -2.873 .005 -220 1.457
Economy18 .871 362 204 2.408 017 .186 1.690
Administration 22 -1.905 .506 -410 -3.765 .000 -284 2.784
Administration 23 1.024 431 242 2.378 019 .184 2421
Interpersonal relationship 13 778 368 .181 2.115 .036 164 1.710

a. Dependent variable: Retirement age
b. 8 model:F=9.101** R*( Ad justed R*) = .310(.276)

c. Predictive function: Y(retirement age)= 23.498+1.334*(popularity 2)-1.126*(exercise attitude 20)+1.021*(competitiveness
7)-1.020*(ob plan 29)+0.871*(economy 18)-1.905%(administration 22)-1.024*(administration 23)+.778*(interpersonal relationship13)
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on retirement age. The retirement age predictive func-
tion of non-combat sports is Y(retirement age)=
20.741+1.637*(popularity 2)-1.270*(exercise attitude
20)+0.942*(competitiveness 7)+2.061*(family 5)-3.291
*(administration 21)+1.082*(administration 25)+1.192
(interpersonal relationship 8)(Table 8).

Retirement age predictive models accord-
ing to number of members in a team

There are four predictor variables for the predictive
function of individual sports including job plan29,
physical limitationl5, popularity 1 and exercise
attitude16. The modified explanation power of the
regression model is 19.6%. In addition, the fitness of
the regression model is satisfactory(F=10.346, p<.05).
Among factors,
15(3=.359) was found to be the variable that has the

biggest effect on retirement age. The retirement age

retirement physical  limitation

Table 7. Result of stepwise regression analysis to predict retirement age of combat sports athlete

Unstandardized Standardized Partial
Model Predictor Variable Coefficient Coefficient t b a.
Correlation
B SD B
(Constant) 27.302 878 31.079 .000
1 Model
Job plan 29 -911 358 -231 -2.546 012 -231 1.000
(Constant) 22.069 1.355 16.288 .000
Job plan 29 -2.033 398 -516 -5.103 .000 -438 1.634
Physical limitation 15 1414 387 333 3.655 .000 329 1.326
6 Model Popularity 1 1.164 330 302 3.533 .001 319 1.168
Exercise attitude 16 -925 320 -263 -2.893 .005 -266 1.318
Job plan30 948 351 .266 2.704 .008 250 1.545
Injury 46 .598 264 .191 2.266 .025 211 1.137
a. Dependent variable: Retirement age
b. 6model:F=8.311** R Adjusted R?) = .312(.274)
c. Predictive function: Y(retirement age)= 22.069-2.033*(job plan 29)+1.414*(physical limitation 15)+1.164*(popularity

1)-0.925%(exercise attitude 16)+0.948*(job plan 30)+598*(injury 46)

Table 8. Result of stepwise regression analysis to predict retirement age of non-combat sports athlete

Unstandardized Standardized Partial
Model Predictor Variable Coefficient Coefficient t b 1a. VIF
B SD F; Correlation
1 Model (Constant) 21.597 937 23.049 .000
Popularity 2 1.777 357 428 4972 .000 428 1.000
(Constant) 20.741 1.192 17.400 .000
Popularity 2 1.637 314 .395 5.210 .000 A55 L.119
Exercise attitude 20 -1.270 284 -.340 -4.463 .000 -401 1.134
7 Model Competitiveness 7 942 307 237 3.069 .003 288 1.167
Family 5 2.061 699 307 2.949 .004 278 2.113
Administration 21 -3.291 77 -457 -4.233 .000 -383 2.278
Administration 25 1.082 444 213 2435 017 232 1.494
Interpersonalrelationship 8 1.192 .569 .199 2.094 .039 201 1.767

a. Dependent variable: Retirement age
b. 7model:F=13.016** R Adjusted R*) = .467(.431)
c.Predictive function: Y(retirement age)=

20.741+1.637*(popularity  2)-1.270*(exercise attitude

20)+0.942*(competitiveness

7)y+2.061*(family )-3.291*(administration 21)+1.082*(administration 25)+1.192*(interpersonal relationship8)



predictive function of individual sports is Y(retirement
age)= 27.414-1.295*(job plan 29)+1.463*(physical
limitation  15)+0.972*(popularity 1)-0.639*(exercise
attitude 16)(Table 9).

There are four predictor variables for the predictive
function of group sports including popularity 2, exercise
attitude 20, interpersonal relationship 6 and addiction

41. The modified explanation power of the regression
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model is 43.6%. In addition, the fitness of the regression
satisfactory (F=15.287, p<.05). Among

retirement factors, interpersonal relationship 6(5=.648)

model is
is the variable that has the biggest effect on retirement
age. The retirement age predictive function of group
sports is Y(retirement age)= 21.950+1.950*(popularity
2)-1.318*(exercise attitude 20)+4.635*(interpersonal
relationship 6)-3.337*(addiction 41)(Table 10).

Table 9. Result of stepwise regression analysis to predict retirement age of individual sports athlete

Unstandardized Standardized Partial
Model Predictor Variable Coefficient Coefficient t & VIF
Correlation
B SD I
(Constant) 27414 738 37135 .000
1 Model
Jobplan 29 -920 .306 -237 -3.011 .003 -237 1.000
(Constant) 23.983 1.101 21.776 .000
Jobplan 29 -1.295 302 -334 -4.290 .000 -332 1.153
4 Model Physical limitation 15 1.463 339 359 4.320 .000 334 1.315
Popularity 1 972 274 264 3.553 .001 279 1.048
Exercise attitude 16 -.639 272 -.194 -2.349 .020 -.189 1.303
a. Dependent variable: Retirement age
b. 4model:F=10.346** R¥( Ad justed R*) = .217(.196)
c. Predictive function: Y(retirement age)= 27.414-1.295*(job plan 29)+1.463*(physical limitation 15)+0.972*(popularity
1)-0.639*(exercise attitude 16)
Table 10. Result of stepwise regression analysis to predict retirement age of group sports athlete
Unstandardized Standardized Partial
Model Predictor Variable Coefficient Coefficient t b 1a. VIF
Correlation
B SD I
(Constant) 21.569 1.194 18.058 .000
1 Model .
Popularity 2 1.891 473 A24 4.001 .000 A24 1.000
(Constant) 21.950 1.382 15.878 .000
Popularity 2 1.950 408 A37 4.779 .000 496 1.098
4 Model Exerciseattitude 20 -1.318 402 -305 -3.277 .002 -365 1.134
Interpersonal relationship6 4.635 951 .648 4.875 .000 503 2.320
Addiction 41 -3.337 1.039 -453 -3.211 .002 -358 2,611

a. Dependent variable: Retirement age

b. 4model:F=15.287** R*( Ad justed R*) = .466(.436)
c. Predictive function: Y(retirement age)=
relationship 6)-3.337*(addiction 41)

21.950+1.950%(popularity  2)-1.318*(exercise attitude 20)+4.635*(interpersonal
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Retirement age predictive model accord-
ing to affiliation

Multiple regression analysis was used to present the
retirement age predictive function of undergraduate
athlete.
economy 16, administration 21 and competitiveness 4.

Predictor variables include economy 18,

The modified explanatory power of the regression
model is 26.0%. In addition, the fitness of the regression

model is satisfactory (F=10.754**, p<.05). Among
retirement factors, economy 16(5=-.732) is the variable
that has the biggest effect on retirement age. The
retirement age predictive function of undergraduate
athlete is Y(retirement age)=22.186+1.559*(economy
18)-1.889*(economy  16)+1.298*(administration 21)
-0.453*(competitiveness 4)(Table 11).

Multiple regression analysis was used to present the

Table 11. Result of stepwise regression analysis to predict retirement age of undergraduate athlete

Unstandardized Standardized Partial
Model Predictor Variable Coefficient Coefficient t b 1a' VIF
Correlation
B SD 8
(Constant) 21.328 415 51.358 .000
1 Model
Economy 18 .848 214 353 3.960 .000 353 1.000
(Constant) 22.186 528 42.032 .000
Economy 18 1.559 321 .649 4.856 .000 425 2.683
4 Model Economy 16 -1.889 448 =732 4218 .000 -378 4.512
Administration 21 1.298 333 538 3.899 .000 353 2.855
Competitiveness 4 -453 .195 -200 -2.315 .022 -218 1.114

a. Dependent variable: Retirement age

b. 4model:F=10.754** R*( Ad justed R*) = .287(.260)
c. Predictive function:  Y(retirement age)=
21)-0.453*(competitiveness 4)

22.186+1.559*(economy

18)-1.889*(economy  16)+1.298*(administration

Table 12. Result of stepwise regression analysis to predict retirement age of unemployed and professional athlete

Unstandardized Standardized .
Model Predictor Variable Coefficient Coefficient ¢ b Partla'l VIF
B SD 3 Correlation
| Model (Constant) 30.736 793 38.775 .000
Exerciseattitude 19 -1.021 .290 -312 -3.521 .001 -312 1.000
(Constant) 27.808 1.421 19.570 .000
Exerciseattitude 19 -874 283 -267 -3.084 .003 -.280 1.135
4 Model Competitiveness 8 1.287 .346 318 3.718 .000 331 1.105
Administration 21 -1.402 381 -315 -3.679 .000 -.328 1.113
Popularity 2 757 316 206 2.397 018 221 1.116

a. Dependent variable: Retirement age
b. 4model:F=9.880** R*( Ad justed R*) = .261(.234)

c. Predictive function: Y(retirement age)= 27.808-0.874*(exercise

21)+0.757*(popularity 2)

attitude  19)+1.287*(competitiveness8)-1.402*(administration



retirement age predictive function of unemployed and
professional athlete. There are four predictor variables
including exercise attitude 19, competitiveness 8, admin-
istration 21 and popularity 2. The modified explanation
power of the regression model is 23.4%. In addition, the
fitness of the regression model is satisfactory(F=9.880**,
p<05). Among retirement factors, competitiveness
8(8=.318) was found to be the variable that has the big-
gest effect on retirement age. The retirement age pre-
dictive function of unemployed and professional athlete
is Y(retirement age)= 27.808 -0.874*(exercise attitude
19)+1.287* (competitiveness ~8)-1.402*(administration
21)+0.757 *(popularity 2) (Table 12).

Verification of retirement age predictive
functions

The degree of relevance was shown by the multiple
correlation coefficient between predicted age calculated
using the retirement age predictive functions presented
in the study results and actual retirement age. As shown
in <Table 13>, all 8 models showed significant (**p<.05)
relevance between predicted value and actual value.

Discussion

Prediction is difficult, but it is also difficult to
develop reliable and valid predictive functions. There
is a greater difficulty in developing retirement age

predictive functions for athletes because injury occurs

Development of retirement age prediction model for athletes 111

unexpectedly in many cases. Nonetheless, 8 retirement
age predictive functions for athletes were presented by
increasing the number of samples in the retirement
factor measurement tool developed by Jin-Seok Chae,
Jin-Lee Shin and Deok-Hyeon Nam (2018) to reduce
mental shock and prepare for the future of athletes.
Discussions are as follows.

First, the 8 retirement age predictive models are
created using stepwise regression analysis according to
characteristics of athletes. As a result of applying 60
variables obtained by dimension reduction of data taken
using the questionnaire of previous studies with
increased number of samples through exploratory factor
analysis, when classified according to sex, two
significant predictor variables including physical
limitation 11 and job plan 29 were obtained for the
model of female athlete and 8 variables including
popularity 2, exercise attitude 20, popularity 1,
competitiveness 7, job plan 29, economy 18,
administration 23 and interpersonal relationship 13 were
obtained for the model of male athlete. In addition, for
combat and non-combat sports classified based on
face-to-face combat of athletes, six variables including
job plan 29, physical limitation 15, popularity 1,
exercise attitude 16, job plan 30 and injury 46 were
obtained for combat sports and 7 variables including
popularity 2, exercise attitude 20, competitiveness 7,
family 5, administration 21, administration 25 and
obtained for

interpersonal  relationship 8 were

Table 13. Degree of correlation between predicted age and actual age

o . Actual Value
Classification Model Predicted Value .
Actual Retirement Age
o 1Model Predicted age of femaleathlete A7
Classification by sex ) w
2Model Predicted age of maleathlete 534
Classification by 3Model Predicted age of combat sportsathlete 550
characteristics of sports 4Model Predicted age of non-combat sportsathlete .596**
Classification by SModel Predicted age of individual sportsathlete 381*
composition of sports 6Model Predicted age of group sportsathlete .660**
Classification by team TModel Predicted age of undergraduateathlete .520**
affiliation 8Model Predicted age of unemployed and professionalathlete 454*

**p<01
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non-combat sports.

When classified into individual sports and group
sports based on number of members in a team,four
significant predictor variables (job plan 29, physical
limitation 15, popularity 1 and exercise attitude) were
obtained for individual sports and four variables
attitude 20,
interpersonal relationship 6 and addiction 41 were

including popularity 2, exercise
obtained for group sports. Lastly, team affiliation was
divided into university, unemployed and professional.
Four significant predictor variables (economy 18,
economy 16, administration 21 and competitiveness 4)
were selected for undergraduate athletes and four
attitude 19,
competitiveness 8, administration 21 and popularity 2)

predictor  variables (exercise
were obtained for unemployed and professional athletes.

There was no previous study that presented predictive
functions related to retirement age.The method of this
study partially agreed with the method of Bong-Ju
Seong and Byeong-Gu Koh(2017) who developed a
physical age predictive function for adult men and
women, but there were differences in verification
methods. In addition, Laval lee, Grove and Gordon
(1997) who studied causes of retirement of Australian
elite athletes reported schooling, decline in performance,
economic difficulty and loss of interest as causes of
retirement. These causes partially agreed with the
independent variables for the retirement age predictive
functions of this study including economic difficulty,
job plan and exercise attitude. In a study on active
female basketball players of the national team, Ji-Hye
Jeong(2010) reported admission to higher school, path
of a leader, honorable retirement and family life as
causes of retirement, which agree with job plan,
honorable retirement and school admission of this study.
Hee-Yun Choi and Yong-CheolJeong (2012). reported
that the basic rights of female handball players are
seriously violated and depicted routine violence of
leaders and seniors and frequent injury as causes of
retirement. These causes were associated with group life
and injury of this study.

Mean retirement age of women was found to be 22
years in a previous study by Job Korea (2017), but
it was 23.73 years in this study. In relation to retirement
age, Yong-Sik Lee (2008) reported that athletes of the
national team generally retire in their 20s and 30s, and
Job Korea (2017)reported mean retirement age to be
about 22 years for female athletes of Korea and about
28 years for male athletes. These results are similar
to the result of this study, which showed mean
retirement age of about 25.84 years for men and women
combined.

Conclusion and Suggestion

First, the retirement age predictive function of female
athlete is Y(retirement age)= 24.097+1.778*(physical
limitation 11)-1.142*(job plan29). Second, the retire-
ment age predictive function of male athlete is Y=
23.498+1.334*(popularity 2)-1.126*(exercise attitude
20)+1.021*(competitiveness 7)-1.020*(job plan 29)
+0.871*(economy  18)-1.905*(administration ~ 22)
-1.024*(administration  23)+.778*(interpersonal  rela-
tionship 13). Third is the retirement age predictive func-
tion of combat sports athlete. The predictive function
is Y(retirement age)=23.158+.688*(physical limitation
11)-1.790*(job plan 29)+0.960*(popularity 1)-0.656*
(exercise attitude 16)+0.747*(job plan 33)+0.643*
(economy 18)-0.461*(administration 23)+ .606*(injury
46). Fourth is the retirement age predictive function of
non-combat sports athlete. The predictive function is
Y(retirement age)= 20.741 +1.637*(popularity 2)
-1.270*(exercise attitude 20) +0.942*(competitiveness
7)+2.061*(family 5)-3.291* (administration 21)+1.082*
(administration 25)+1.192 (interpersonal relationship 8).
Fifth is the retirement age predictive function of in-
dividual sports athlete. The predictive function isY(re-
tirement age)= 27.414-1.295% (job plan 29)+1.463*
(physical limitation 15)+0.972* (popularity 1)-0.639*
(exercise attitude 16). Sixth is the retirement age pre-
dictive function of group sports athlete. The predictive
function isY(retirement age)= 21.950+1.950*(popular-



ity 2)-1.318*(exercise attitude 20)+4.635*(interpersonal
relationship 6)-3.337*(addiction 41).

Seventh is the retirement age predictive function of
undergraduate athlete. The predictive function is Y(re-
tirement age)= 22.186+1.559*(economy 18)-1.889*
(economy 16)+1.298*(administration 21)-0.453*(com-
petitiveness 4). Eighth is the retirement age predictive
function of unemployed and professional athlete. The
predictive function is Y(retirement age)= 27.808
-0.874*(exercise  attitude 19)+1.287*(competitiveness
8)-1.402*(administration 21)+0.757*(popularity 2).

When an active athlete is concerned about the time
of retirement, expected retirement age of the athlete can
be suggested by applying predictor variables of the
athlete based on the 5-point scale to the retirement age
predictive function of this study. In conducting this
study, there was a difficulty in finding retired athletes
to collect samples. The regret for not increasing the
number of samples further always exists, but this is
more so with the questionnaire on retired athletes. The
trouble of accurately training past memory would be
inversely proportional to the error. Especially, a more
reliable and valid retirement age predictive function that
can be applied to all affiliations, sex and individual and
group sports can be developed by increasing number

of samples.
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