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Abstract This study was to introduce ecological momentary assessment and show how to apply it to
real-world research. As preliminary study for sustainable development, the result explained growth
model using senior’s longitudinal data and suitability of multi-level model in EMA data with regression
analysis. The total variance of dependent variable was determined through a base model with only
intercept and approximately 47% of total variance was caused by individual differences and 53% by
time point differences. Second model was used to verified that each individual has a different effect
on the senior vitality and effect on time was not significant. This is because it is the result of a
preliminary stage where treatment is not involved and there is no significant change in process of
collecting EMA data without external intervention. Third model that add gender as an independent
variable showed significant change in both time and gender. Finally compared the PRD for each model
and found models that without gender variables fit the data more effectively. This suggests that studies
dealing with longitudinal data such as EMA data should adopt multi-level model that can measure
individual characteristics, taking into account respondents’ time and context.
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Table 1. Raw data frame of LifeData app

BMIS_Lively BMIS_Happy

BMIS_Sad

BMIS_Lively BMIS_Happy BMIS_Sad

first signal 0

first signal

first signal

0
0
1
1

oo |Oo| o

0
0
1

first signal

second signal

second signal

second signal

1 0 1
0 0 1
1 1 0

second signal

1 0 1

Note. The Brief Mood Introspection Scale(BMIS)is an open—source mood scale consisting of 16 mood-adjectives to which a person responds[25].
This scale can be scored according to the overall four mood categories below. (1. Pleasant-Unpleasant 2. Arousal-Calm 3. Positive-Tired 4.

Negative-Relaxed)
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T Score Conversion

Fig. 4. Senior Vitality Quotient algorithm
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Fig. 5. The SVQ change patterns. Ime T2 AT
Table 2. Regression analysis of the fixed—-effects
Model 0O Model 1 Model 2
fixed-effects B SE(B) B SE(B) B SE(B)
Intercept .000 115 -.000 115 -.005 112
Time .004 .003 .005 .003
Sex 017 122
Sex*Time -.005 .003
Note. All values were not significant.
Table 3. Random effects
Variance SD 95% confidence interval
Model 0
Intercept 831 912 [.760, 1.094]
Residual 943 971 [.939, 1.004]
Model 1
Intercept .831 912 [.752, 1.106]
Time .000 .014 [.008, .026]
Residual 928 964 [.931, .997]
Table 4. Model fix comparison
AIC BIC LL
Model 0 5276.107 5292.625 -2636.054
Model 1 5276.483 5309.521 -2632.244
Model 2 5290.018 5334.053 -2637.009
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library(nlme)

modelO<{-Ime(fixed=Y_z~1,random=~1|ID,data
=EMA_data)

summary(model0)

#fixed=Y_z= 113G THfixed effect)
#random=~1|ID¥ FA&7Hrandom effect)
#summary=AtASt 23kt =&

VarCorr(model0)
getVarCov(model0) #EA-Z-HAE

2= 3. B3 24
modell{-Ime(fixed=Y_z~G_time,

random=~G_time|ID, data=EMA_data)
summary(model1)
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model2{-Ime(fixed=Y_z~cc.gender*G_time,
random=~G_time|ID, EMA_Data)
summary(model2)



