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The Relationship between Intertemporal Choice and Blood Glucose Control

in Patients with Type 2 Diabetes

Hyun Ju Lee, M.D.,” Mi Kyung Kim, M.D., Ph.D.,”" Yang Tae Kim, M.D., Ph.D."

Objectives : The objectives of this study were to investigate intertemporal choice in patients with type 2 diabetes
and whether blood glucose control is related to intertemporal choice.

Methods : Ninety seven patients with diabetes(41 inpatients and 56 outpatients) were recruited. All patients were
subjected to the following tests : DM Distress Scale(DDS), Beck Anxiety Inventory(BAl), the Center for Epidemiologic
Studies Depression Scale(CES-D) and the Big Five Inventory-K-10(BFI-K-10). 73 of recruited patients performed the
Delay Discounting Task(DDT).

Results : Compared to the outpatient group, the inpatient group showed higher delayed reward discounting rate
in DDT. Outpatient group showed higher score in the agreeableness than inpatient group. And Inpatient group scored
higher than outpatient group in the score of the BAI. The anxiety score and DDT were negatively correlated, and anx-
iety score and glycated hemoglobin(HbA1c) were positively correlated(r=0.265, p=0.026). In addition, anxiety scores
were positively correlated with neuroticism(r=0.288, p=0.015), diabetes distress scores(r=0.311, p=0.008), depres-
sion scores(r=0.688, p=0.000) and negatively correlated with agreeableness scores(r=—0.390, p=0.001). Agreeable-
ness showed a negative correlation(r=—0.254, p=0.031) with HbA1c and 180days’ indifferent points(r=0.311, p=0.008),
respectively. Agreeableness was also significantly associated with diabetic stress(r=—0.253, p=0.033), anxiety(r=
—0.390, p=0.001), depression(r=—0.512, p=0.000) and there was a positive correlation with conscientiousness(r=
0.342, p=0.003).

Conclusion : In this study, we found that there is difference in intertemporal choice between inpatient and outpa-
tient groups. In addition, it was confirmed that the difference of personality traits and negative emotions between the
two groups was related to the selection of intertemporal choice and related to the control of blood glucose.

KEY WORDS : Type 2 diabetes - Intertemporal choice - Personality trait.
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Table 1. Personal demographic data and clinical information for inpatient and outpatient group with type?2 diabetes

(n=97)
Inpatient(n=41) Outpatient(n=56) .
Mean(SD) Mean(SD) P
Age(year) 53.7(11.0) 56.9(11.3) 0.162
Education(year) 10.6(3.9) 9.8(4.2) 0.353
BMI(kg/m?) 24.2(4.8) 24.3(4.1) 0.922
Diagnosis age(year) 40.6(9.0) 44.1(10.9) 0.088
Diabetes Duration(year) 13.1(9.8) 12.7(7.4) 0.842
Living Expenses(10000won) 157.1(127.6) 199.1(146.9) 0.142
Number of insulin doses/day 2.57(1.45) 1.29(1.51) 0.000
Insulin total unit/day 33.69(33.81) 25.71(34.44) 0.261
HbAlc 10.61(2.50) 8.28(1.77) 0.000
PP2BS 242.76(118.04) 119.12(81.67) 0.033
N(%) N(%) p'

Marriage Single 11(26.8) 10(17.8) 0.132

Married 25(61.0) 40(71.4)

Divorced 4(9.8) 101.9)

Widowed 1(2.4) 5(8.9)
Occupation Yes 19(46.3) 29(51.8) 0.326

No 22(53.7) 27(48.2)

Standard deviations appear in parenthesis. *

: Result of independent t-test, T: Result of Pearson chi-square test.

BMI : Body-Mass-Index, PP2BS : Postprandial 2hr blood sugar
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A5 X7 Erko] A9 QJABFRE 242,76+ 11804, &)
A 119.12481.670.2 Y Qexkto] £-2](p=0.033)
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Table 2. Comparison of self-report psychological data between inpatient and outpatient group with type2 diabetes

(n=97)
Inpatient group(n=41) Outpatient group(n=56) )
Mean(SD) Mean(SD) P
Big 5 personality dimensions
Extraversion 6.5(2.0) 6.5(2.1) 0.956
Agreeableness 6.8(1.8) 7.9(1.9) 0.003
Conscientiousness 7.6(1.8) 7.9(2.1) 0.500
Neuroticism 6.0(2.1) 5.6(2.5) 0.438
Openness 6.0(2.2) 6.1(2.4) 0.714
DDS 48.1(11.9) 43.5(15.1) 0.107
BAI 15.7(13.3) 9.4(11.0) 0.013
CES-D 20.5(14.0) 17.9(13.3) 0.357

Standard deviations appear in parenthesis. * :

Result of Independent t-test. DDS : DM Distress scale: BAI :

Beck-

anxiety Inventory, CES-D : Center for Epidemiologic Studies Depression Scale

Table 3. Comparison of performance on delay discounting task between inpatient and outpatient group with type2

diabetes(n=71)

Inpatient group(N=30)

Outpatient group(N=41)

Mean(sD) Mean(sD) P
At 1 day 73166.67(33204.78) 90853.66(15568.50) 0.010
At 7 day 52000.00(34879.10) 79512.20(26048.15) 0.001
At 30 day 38666.67(32798.58) 70243.90(32248.09) 0.000
At 180 day 29166.67(30656.14) 58780.49(35895.34) 0.000
At 365 day 21666.67(23973.17) 49024.39(35623.37) 0.000
K value of Delay 2.27(5.02) 0.44(2.49) 0.071

Standard deviations appear in parenthesis. * :

Result of Independent t-test. DDT : Delay Discounting Task
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H2] HbAlc= DDTOA 19 (r=—-0.290, p=0.014), 7%
(r=-0.403, p=0.000), 302 (r=-0.365, p=0.002), 180
(r=-0.360, p=0.002), 365% (r=-0.350, p=0.003)2] ZE
gkt FAHCRE {5t o 4HBAE B,
k#bs FAACRE fosiA= got ke A
(r=0.227, p=0.057)& HE . &S 42 HbAlcot
o] A (1=0.265, p=0.026)2 2.0, DDTY]
74 (r=-0.301, p=0.011), 30¥ (+=-0.308, p=0.009), 180Y
(r=-0.440, p=0.000) 365 (r=-0.402, p=0.001) &Izt
I o)k o] AHHAE Blvh ®ak opyel &t
Aaee FeAEY A 4ok folsh AaA (=0.311,
p=0.008)5 B 11, A4 A= Z X174 (Neuroticism) 2}
G-oJ8t oFo] AFA|(r=0.288, p=0.015), X3}4 (Agree-
ableness) T} 2] 3t 2-2] A4 (r=-0.390, p=0.001)F
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Al
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Subjective worth of 100,000 KRW

Fig. 1. Discounting of a 100,000 KRW monetary reward
with delay to presentation in a delay discounting task.
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Table 4. Pearson’s correlation between performance on Delay Discounting Task with HbA1c, PP2BS, DDS, BAI, CES-D and Big 5 Personality dimensions(n=71)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1) IP-1 1

2) IP-7 0.786" 1

3) IP-30 0.638" 0892" 1

4) IP-180 0.504" 0.773" 0.898" 1

5) IP-365 0.432" 0.684" 0822" 0907" 1

6) k-value -0.894" —0.592" —0.453" -0.353" —-0.29¢* 1

7) HbAlc -0.290* —0.403" —0.365' —0.360" —-0.350" 0.227 1

8) PP2BS -0.006 —0.100 -0.162 -0.141 —0.110 0.000 0.449" 1

9) Extraversion 0.024 -0.062 -0.021 -0.015 0073 -0.082 0216 -0.006 1

10) Agreeableness -0.004 0.177 0228 03117 03917 0077 -0.254* —0.181 0.200 1

11) Conscientiousness —0.019  0.033  0.114 0.227 0.335" 0.073 -0.057 —0.119 0.189  0.342' 1

12) Neuroticism 0.036 —-0.103 -0.179 -0.261* —0.284* —0.008 —0.021 0.149 —0.336" —0.438" —0.290* 1

13) Openness -0.038 -0.177 -0.230 -0.194 -0.138 -0.033 0.017 -0.059 0.224 0.092 0.294* —0.036 1

14) DDS -0.093 -0.106 -0.059 -0.151 -0.261* 0.147 0.116 0.118 —0.161 —0.253* —0.206  0.126 —0.185 1

15) BAI -0.171 —0.301* —0.308" —0.440" —0.402" 0.146  0.265* 0.195 —0.198 —0.390" —0.177  0.288* 0.166 0.311' 1

16) CES-D -0.213 —0.281* —0.314" -0.412" —0.390" 0.237* 0.199 0.184 —0.293* —0.512" —0.143  0.534" -0.005 0.322" 0.688" 1

* 1 p<0.05 by Pearson correlation analysis(2-tailed), T: p<0.01 by Pearson correlation analysis(2-tailed). DDT : Delay Discounting Task, DDS : DM Distress scale, BAI :
Beck-anxiety Inventory, CES-D : Center for Epidemiologic Studies Depression Scale
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