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Abstract The purpose of the present study was to examine the relationship between exercise
group characteristics and participation intention in elderly individuals via conjoint analysis. A
total of 977 individuals (591 males and 386 females) aged >60 years were enrolled in the study.
The included exercise groups comprised five factors: 1) instructor (professionals, university
students, or volunteers); 2) place (1, 5, or 10 km); 3) expected effect (maintaining or increasing
physical fitness, preventing dementia, or relieving stress); 4) characteristics (interaction, gaming,
or self-pace); and 5) fee (free, 500 yen, or 1,000 yen). A total of 18 exercise groups were created
by the orthogonal table. The choice-based conjoint comprised nine choice tasks. Among these,
participants were required to choose between two exercise groups or no-choice option. The util-
ity was higher for each factor as follows: 1) professional instructor, 2) closer place, 3) expected
maintenance or increased physical fitness, 4) self-pace, and 5) free. The degree of each factor’s
utility differed according to sex or exercise habits. Specifically, females had higher utility for
university students than males, and those who had regular exercise habits had higher utility for
professional instructors than those who did not. The results of the present study may help de-
velop strategies to stimulate elder individuals in exercise-group participation.
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Table 2. Characteristics of participants

All Males Females
(n=977) (r=591) (n=386)
Age, years 71.3(5.0) 71.4(5.1) 71.3(4.9)
Self-rated health
Very good 28.3 27.2 30.0
Good 25.6 245 27.4
Not bad 38.6 40.0 36.6
Not good 6.5 7.5 5.0
Bad 0.9 0.9 1.0
Stage of change for exercise
Pre-contemplation 13.9 14.0 13.7
Contemplation 10.8 11.0 10.6
Preparation 26.0 27.6 23.6
Action 4.0 32 52
Maintenance 45.2 44.2 46.9
Data represents mean (standard deviation) or %
Table 3. Results of conjoint analysis
Variable Coefficient ~ Standard Error P-value MWTP
ASC3 -1.092 0.177 <0.001
Instructor (Volunteer=0)
Professional instructor 0.627 0.083 <0.001 315
University student -0.021 0.068 0.760 -10
Place -0.369 0.017 <0.001 -185
Expected effect (Preventing dementia =0)
Maintaining or increasing physical fitness 0.449 0.067 <0.001 226
Relieving stress -0.001 0.081 0.987 -1
Characteristics (Gaming=0)
Interaction 0.128 0.085 0.130 64
Self-pace* 0.327 0.078 <0.001 164
Fee -0.002 0.000 <0.001 —
Derived standard deviations of parameter distributions
ASC3 4.758 0.206 <0.001
Professional instructor 0.507 0.173 0.003
University student 0.384 0.120 0.001
Place 0.290 0.015 <0.001
Maintaining or increasing physical fitness 0.933 0.076 <0.001
Relieving stress 0.661 0.133 <0.001
Interaction 0.732 0.117 <0.001
Fee 0.001 0.000 <0.001
Number of subject 977
Number of observation 8954
Log likelihood -6165.27

* Nonrandom parameter
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Table 4. Results of conjoint analysis including dummy value (Male with exercise habits=1, Other=0)

Variable Coefficient ~ Standard Error P-value MWTP
ASC3 -0.995 0.182 <0.001
Instructor (Volunteer=0)
Professional instructor 1.080 0.115 <0.001 500
Professional instructor<xDummy (Male with exercise habits) 0.581 0.222 0.009 269
University student* 0.380 0.098 <0.001 176
University studentxDummy (Male with exercise habits)* 0.327 0.182 0.073 152
Place -0.398 0.019 <0.001 -184
PlacexDummy (Male with exercise habits) 0.004 0.033 0.909 2
Expected effect (Preventing dementia = 0)
Maintaining or increasing physical fitness 0.361 0.083 <0.001 167
Maintaining or increasing physical fitnessxDummy (Male with exercise habits) 0.404 0.150 0.007 187
Relieving stress 0.169 0.095 0.075 78
Relieving stressxDummy (Male with exercise habits) 0.177 0.190 0.353 82
Characteristics (Gaming = 0)
Interaction 0.068 0.104 0.514 31
InteractionxDummy (Male with exercise habits)* -0.194 0.195 0.320 -90
Self-pace* 0.356 0.093 <0.001 165
Self-pacexDummy (Male with exercise habits) 0.104 0.178 0.560 48
Fee -0.002 0.000 <0.001 —
FeexDummy (Male with exercise habits) 0.000 0.000 0.442 —
Derived standard deviations of parameter distributions
ASC3 5.033 0.202 <0.001
Professional instructor 0.770 0.122 <0.001
Place 0.296 0.017 <0.001
Maintaining or increasing physical fitness 1.024 0.088 <0.001
Relieving stress 0.525 0.151 0.001
Interaction 0.932 0.094 <0.001
Fee 0.001 0.000 <0.001
Professional instructorxDummy (Male with exercise habits) 1.068 0.215 <0.001
PlacexDummy (Male with exercise habits) 0.123 0.036 0.001
Maintaining or increasing physical fitnessxDummy (Male with exercise habits) 0.641 0.299 0.032
Relieving stressxDummy (Male with exercise habits) 0.998 0.325 0.002
Self-pacexDummy (Male with exercise habits) 0.686 0.245 0.005
FeexDummy (Male with exercise habits) 0.000 0.000 0.943
Number of subject 977
Number of observation 8954
Log likelihood -5943.30

* Nonrandom parameter
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Table 5. Results of conjoint analysis including dummy value (Female with exercise habits=1, Other=0)

Variable Coefficient  Standard Error P-value MWTP
ASC3 -1.447 0.192 <0.001
Instructor (Volunteer=0)
Professional instructor 1.023 0.112 <0.001 400
Professional instructorxDummy (Female with exercise habits) 0.823 0.236 0.001 322
University student™* 0.379 0.095 <0.001 148
University studentxDummy (Female with exercise habits)* 0.392 0.189 0.038 154
Place -0.359 0.019 <0.001 -140
PlacexDummy (Female with exercise habits)* -0.124 0.036 0.001 -48
Expected effect (Preventing dementia = 0)
Maintaining or increasing physical fitness 0.483 0.079 <0.001 189
Maintaining or increasing physical fitnessxDummy (Female with exercise habits)* 0.171 0.154 0.266 67
Relieving stress* 0.184 0.088 0.035 72
Relieving stressxDummy (Female with exercise habits)* 0.303 0.178 0.089 118
Characteristics (Gaming=0)
Interaction -0.101 0.101 0.318 -40
InteractionxDummy (Female with exercise habits) 0.598 0.204 0.003 234
Self-pace* 0.282 0.091 0.002 110
Self-pacexDummy (Female with exercise habits) 0.426 0.185 0.021 167
Fee -0.002 0.000 <0.001 —
FeexDummy (Female with exercise habits) -0.001 0.000 0.015 —
Derived standard deviations of parameter distributions
ASC3 5.098 0.230 <0.001
Professional instructor 0.944 0.107 <0.001
Place 0.305 0.018 <0.001
Maintaining or increasing physical fitness 0.962 0.077 <0.001
Interaction 0.886 0.106 <0.001
Fee 0.001 0.000 0.012
Professional instructorxDummy (Female with exercise habits) 0.353 0.288 0.220
Relieving stressxDummy (Female with exercise habits) 0.165 0.297 0.579
Self-pacexDummy (Female with exercise habits) 0.390 0.316 0.217
FeexDummy (Female with exercise habits) 0.001 0.000 <0.001
Number of subject 977
Number of observation 8954
Log likelihood -5953.72

* Nonrandom parameter
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Table 6. Results of conjoint analysis including dummy value (Male without exercise habits=1, Other=0)

Variable Coefficient ~ Standard Error P-value MWTP
ASC3 -1.181 0.197 <0.001
Instructor (Volunteer=0)
Professional instructor 1.469 0.125 <0.001 682
Professional instructorxDummy (Male without exercise habits) -1.057 0.215 <0.001 -491
University student* 0.712 0.101 <0.001 330
University studentxDummy (Male without exercise habits)* -0.817 0.181 <0.001 -379
Place -0.432 0.021 <0.001 -200
PlacexDummy (Male without exercise habits) 0.083 0.032 0.009 39
Expected effect (Preventing dementia = 0)
Maintaining or increasing physical fitness 0.610 0.083 <0.001 283
Maintaining or increasing physical fitnessxDummy (Male without exercise habits) -0.265 0.150 0.078 -123
Relieving stress* 0.418 0.093 <0.001 194
Relieving stressxDummy (Male without exercise habits) -0.476 0.167 0.004 -221
Characteristics (Gaming = 0)
Interaction 0.132 0.104 0.205 61
InteractionxDummy (Male without exercise habits) -0.353 0.195 0.070 -164
Self-pace 0.507 0.096 <0.001 236
Self-pacexDummy (Male without exercise habits)* -0.284 0.169 0.092 -132
Fee -0.002 0.000 <0.001 -
FeexDummy (Male without exercise habits) 0.000 0.000 0.526 —
Derived standard deviations of parameter distributions
ASC3 4.723 0.200 <0.001
Professional instructor 1.052 0.106 <0.001
Place 0.312 0.019 <0.001
Maintaining or increasing physical fitness 0.963 0.096 <0.001
Interaction 0.817 0.103 <0.001
Self-pace 0.092 0.208 0.657
Fee 0.001 0.000 <0.001
Professional instructorxDummy (Male without exercise habits) 0.303 0.212 0.153
PlacexDummy (Male without exercise habits) 0.055 0.027 0.044
Maintaining or increasing physical fitnessxDummy (Male without exercise habits) 0.831 0.212 <0.001
Relieving stressxDummy (Male without exercise habits) 0.190 0.274 0.489
InteractionxDummy (Male without exercise habits) 0.558 0.237 0.018
FeexDummy (Male without exercise habits) 0.001 0.000 0.001
Number of subject 977
Number of observation 8954
Log likelihood -5930.35

* Nonrandom parameter
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Table 7. Results of conjoint analysis including dummy value (Female without exercise habits=1, Other=0)

Variable Coefficient ~ Standard Error P-value MWTP
ASC3 -1.300 0.183 <0.001
Instructor (Volunteer=0)
Professional instructor 1.241 0.111 <0.001 576
Professional instructorxDummy (Female without exercise habits) -0.030 0.271 0.912 -14
University student* 0.413 0.094 <0.001 192
University studentxDummy (Female without exercise habits)* 0.417 0.211 0.048 193
Place -0.380 0.018 <0.001 -176
PlacexDummy (Female without exercise habits) -0.083 0.039 0.035 -38
Expected effect (Preventing dementia = 0)
Maintaining or increasing physical fitness 0.571 0.077 <0.001 265
Maintaining or increasing physical fitnessxDummy (Female without exercise habits) -0.140 0.194 0.471 -65
Relieving stress 0.203 0.091 0.025 94
Relieving stressxDummy (Female without exercise habits) 0.151 0.205 0.461 70
Characteristics (Gaming=0)
Interaction 0.013 0.099 0.895 6
InteractionxDummy (Female without exercise habits) 0.041 0.232 0.860 19
Self-pace* 0.393 0.089 <0.001 182
Self-pacexDummy (Female without exercise habits)* -0.058 0.199 0.772 -27
Fee -0.002 0.000 <0.001 —
FeexDummy (Female with exercise habits) 0.000 0.000 0.274 —
Derived standard deviations of parameter distributions
ASC3 5.150 0.216 <0.001
Professional instructor 0.823 0.122 <0.001
Place 0.311 0.017 <0.001
Maintaining or increasing physical fitness 1.032 0.079 <0.001
Relieving stress 0.562 0.124 <0.001
Interaction 0.841 0.093 <0.001
Fee 0.001 0.000 <0.001
Professional instructorxDummy (Female without exercise habits) 1.036 0.356 0.004
PlacexDummy (Female without exercise habits) 0.134 0.034 <0.001
Maintaining or increasing physical fitnessxDummy (Female without exercise habits) 0.393 0.395 0.320
Relieving stressxDummy (Female without exercise habits) 0.463 0.276 0.094
InteractionxDummy (Female without exercise habits) 0.371 0.289 0.200
FeexDummy (Female with exercise habits) 0.000 0.000 0.419
Number of subject 977
Number of observation 8954
Log likelihood -5927.39

* Nonrandom parameter
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