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3

Mindfulness- and Acceptance-Based Interventions; MABIs

“

” Kabat-Zinn, 2009 MABIs

MABIs

Mindfulness Based Stress Reduction; MBSR; Kabat-Zinn, 1990

Acceptance and Commitment Therapy; ACT; Hayes, Strosahl, & Wilson, 

1999 Mindfulness Based Cognitive Therapy; MBCT;�Segal, Williams, & Teasdale, 

2002 MBSR MBCT

interventions based on mindfulness training ACT

interventions incorporating mindfulness training Bear, 2003

, 2011

 

MBSR Kabat-Zinn 1990

MBCT Segal et al. 2002  MBSR
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8 2~3

6 45 Neff & Germer 2013 MBSR

Mindful self-

compassion; MSC Gotink et al. 2015

MBSR MBCT  

ACT Relational Frame 

Theory Hayes et al., 1999 ACT

Clinical Behavior Analysis , 

2007 ACT MBSR MBCT

MBSR MBCT ACT "
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Öst 2014
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4  

 

MABIs

MABIs MABIs

 

 

1.  

Preferred Reporting Items for 

Systematic Review and Meta-Analysis PRISMA statement Moher, Liberati, Tetzlaff, & Altman, 2009

 

5 1

	

Peer review journal 2 1 2

American Diabetes Association, 2006 3 MABIs
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4 5

HbA1c  

 

2.   

PsycINFO PubMed MEDLINE Web of Science

Diabetes Mindful* Acceptance and Commitment Therapy HbA1c

“Diabetes”[All Fields] AND “Mindful*” [All 

Fields] “Diabetes”[All Fields] AND “Acceptance and Commitment Therapy” [All Fields] “Mindful*” [All Fields] 

AND “HbA1c” [All Fields] “Acceptance and Commitment Therapy” [All Fields] AND “HbA1c” [All Fields]

4 CiNii Medical Online

A1c

 AND  AND 

 AND A1c  AND 

A1c 4 2017 6

472 67 539

2

2 464 2
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47 2 24

2 4 2

10 Figure 1-1  

 

3.  

Cochrane Collaboration’s tool for assessing risk of bias CCAR; Higgins & Altman, 2008

 

 

4.  

 

 

5.  

MABIs

95%

Hedges 1981  Hedges’g g = .20 g = .50

g = .80  

Higgins & Altman. 

2008  I 2 I 2 = 0 40%
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I 2 = 40 60% I 2 = 60 80% I 2 = 80 100%

Review Manager 5.3  
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Figure 1-1. Flow chart of the inclusion of articles 
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Table 1-1. Results of assessment by the cochrane collaboration’s tool for assessing risk of bias 

 

  

Sequence
generation

Allocation
Concealment Blinding 

Incomplete
outcome

 data (post)

Incomplete
outcome

data (follow-up)

Selective
outcome
reporting

Other potential
threats

 to validity

Study´s
total Ys

Gregg et al. 2007 Y U Y U Y N Y 4

Jung et al. 2015 Y N Y N U Y Y 4

Schroevers et al. 2015 Y Y U Y Y Y Y 6

Friis et al. 2016 Y Y U Y Y Y N 5

Khashouei et al. 2016 U U U U U Y Y 2

Shayeghian et al. 2016 Y U U Y Y Y Y 5

Domain´s total Ys 8 4 3 6 7 8 8

Note . Y = yes (low risk of bias)�N = no (high risk of bias)�U = unclear (uncertain risk of bias)

6

Tovote et al. 2014
Tovote et al. 2015 Y Y Y Y Y Y U 6

Y 2

van Son et al. 2013
van Son et al. 2014 Y Y U Y Y Y Y

Y Y 4

Miller et al. 2012
Miller et al. 2014 Y U U U U N

Hartmann et al. 2012
Kopf et al. 2014 U U U Y Y
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Table 1-2. Summary of included articles 

Article, country Diabetes type
(HbA1c level)

Study design and
comparator Intervention Participants Length of

intervention
Drop-out

rate
Outcomes of  MBIs vs. CON
pre to post effect Size�g�

Outcomes of MBIs vs. CON
��pre to follow-up effect Size�g�

Gregg et al. 2007
USA

Type2 Diabetes
(8.17)

RCT with diabetes
education
only control condition

ACT
81 adults
 (43 men, 38 women)
Mean age=50.9

3-hour ACT workshop and
4-hour diabetes education
1 day workshop

0% No data
at 3-month follow-up
Glucose level: HbA1c (0.34)

Hartmann et al. 2012
Kopf et al. 2014
Germany

Type2 Diabetes
with
microalbuminuria
(7.27)

RCT with TAU
control condition MBSR

110 adults
 (86 men, 24 women)
Mean age=59.01

8 weekly group sessions 16 .98% Glucose level: HbA1c (-0.14)
at 1-year follow-up
Glucose level: HbA1c (0.49)

van Son et al. 2013
van Son et al. 2014
Netherlands

Type1 Diabetes,
Type2 Diabetes
(7.50)

RCT with TAU
control condition MBCT

139 adults
 (70 men, 69 women)
Mean age=56.50

8 weekly group sessions
 (120 minutes) 25.71% Glucose level: HbA1c (0.06)

Diabetes-related distress: PAID (0.20)

at 6-month follow-up
Glucose level: HbA1c (-0.02)
Diabetes-related distress: PAID (0.32)

Tovote et al. 2014
Tovote et al. 2015
Netherlands

Type1 Diabetes,
Type2 Diabetes
with symptoms of
depression
(8.00)

RCT with CBT and
wait list control
conditions

MBCT
94 adults
 (48 men, 46 women)
Mean age=53.1

8 weekly individual sessions
(45-60 minutes)

29% Glucose level: HbA1c (0.03)
Diabetes-related distress: PAID (0.31) No data

Jung et al. 2015
Korea

Type2 Diabetes
(unknown)

RCT with walking
exercise and patient
education control
conditions

MBSR
56 adults
(27 men, 29 women)
Mean age=66.27

8 weekly group sessions
 (60-120 minutes)

25% Glucose level: blood sugar (0.17)
Diabetes-related distress: DDS (0.22) No data

Schroevers et al. 2015
Netherlands

Type1 Diabetes,
Type2 Diabetes
(8.20)

RCT with wait list
control codition MBCT

24 adults
 (14 men, 10 women)
Mean age=55.4

8 weekly individual sessions
(60 minutes)

17% Diabetes-related distress: PAID (1.27) No data

Friis et al. 2016
New Zealand

Type1 Diabetes,
Type2 Diabetes
(8.94)

RCT with wait list
control codition MSC

63 adults
(20 men, 43 women)
Mean age=44.37

8 weekly group sessions
(150 minutes)

11.43% Glucose level: HbA1c (0.31)
Diabetes-related distress: DDS (0.86)

at 3-month follow-up
Glucose level: HbA1c (0.65)
Diabetes-related distress: DDS (0.86)

Shayeghian et al. 2016
Iran

Type2 Diabetes
(7.46)

RCT with diabetes
education
only control condition

ACT
100 adults
 (40 men, 60 women)
Mean age=55.44

10-session ACT workshop and
diabetes education workshop
(120 minutes)

0% Glucose level: HbA1c (0.25) at 3-month follow-up
Glucose level: HbA1c (0.27)

Note.  RCT: Randomized Controlled Trial, TAU: Treatment As Usual, ACT: Acceptance and Commitment Therapy, MBSR: Mindfulness Based Stress Reduction, MBCT: Mindfulness Based Cognitive Therapy,
MSC: Mindfulness Self-Compasionn, PAID : Problem Area in Diabetes,  DDS : Diabetes Distress Scale
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1.  

10 Table 1-1

 

 

2.   

2 Study´s total Ys < 3

8 × ×

Table 1-2  

 

3.  

5 5

Problem Areas In Diabetes Survey PAID; Polonsky et al., 1995 3 Diabetes Distress 

scale DDS; Polonsky et al., 2005 2

MABIs 5

5 MABIs MBSR 1 MBCT 3

MSC 1 Hedges’g = 0.54, 95%Cl = 0.24 to 0.85, 

p<.01 I 2 = 97%
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MBCT 3

Hedges’g = 0.53, 95%Cl = 0.19 to 0.86, p < .01

I 2 = 95% MBSR MSC 1

MBSR Hedges’g = 0.22, 95%Cl = 0.06 to 0.38, p<.01 MSC

Hedges’g = 0.86, 95%Cl = 0.74 to 0.98, p < .01

MABIs

3 1 6 1 2 MABIs

MBCT 1 MSC 1 Hedges’g = 0.59, 

95%Cl = 0.06 to 1.12, p < .01 I 2 = 98%

Figue 1-2-1, 1-2-2, 1-2-3  

 

4. HbA1c  

HbA1c 6

MABIs HbA1c Friis, Johnson, Cutfield, & Consedine 2016 8.94

5 7.26% to 8.17% HbA1c

MABIs 5

5 MABIs ACT 1 MBCT 2

MBSR 1 MSC 1 Hedges’g = 0.10, 95%Cl = -

0.06 to 0.26, p = n.s. I 2 = 95%

MBCT 2
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Hedges’g = 0.06, 95%Cl = -0.00 to 0.11, p < .10

I 2 = 0% ACT MBSR MSC 1

ACT Hedges’g = 0.25, 95%Cl = 0.18 to 0.32, p < .01 MBSR

Hedges’g = -0.14, 95%Cl = -0.21 to -0.07, p < .01 MSC Hedges’g 

= 0.31, 95%Cl = 0.19 to 0.43, p < .01 HbA1c

MABIs 3 3 6 1

1 1 5 MABIs MBSR 1 MBCT

1 ACT 2 MSC 1 Hedges’g = 0.35, 

95%Cl = 0.11 to 0.58, p < .01 I 2 = 98%

ACT 2

3 MABIs Hedges’g = 0.38, 95%Cl 

= 0.32 to 0.45, p < .01 I 2 = 15% MBSR MBCT MSC

1 MBSR 1

Hedges’g = 0.53, 95%Cl = 0.42 to 0.56, p < .01 MBCT 6

Hedges’g = -0.02, 95%Cl = -0.08 to 0.04, p = n.s. MSC 3

Hedges’g = 0.53, 95%Cl = 0.37 to 0.52, p < .01 Figue 1-3-1, 1-3-

2, 1-3-3, 1-3-4  
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Figure 1-2-1. Diabetes-related distress of MABIs vs. CONT at Post-test 
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Figure 1-2-2. Diabetes-related distress of MBCT vs. CONT at Post-test subgroup-analyses 
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Figure 1-2-3. Diabetes-related distress of MABIs vs. CONT at follow-up 
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Figure 1-3-1. HbA1c of MABIs vs. CONT at Post-test 
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Figure 1-3-2. HbA1c of MBCT vs. CONT at Post-test subgroup-analyses 
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Figure 1-3-3. HbA1c of MABIs vs. CONT at follow-up 
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Figure 1-3-4.  HbA1c of ACT vs. CONT at 3-month follow-up subgroup-analyses   
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MABIs
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1 MABIs

 

MABIs HbA1c

MABIs

HbA1c MABIs

MBCT

HbA1c

ACT

3 HbA1c

MABIs HbA1c

MBCT ACT  
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MBCT HbA1c

MBCT

MBCT ACT

MBCT

ACT

, 2011

MBCT

MBCT

HbA1c ACT

HbA1c Gregg et al. , 2007; Shayeghian, Hassanabadi, 

Aguilar-Vafaie, Amiri, & Besharat, 2016  

1

10× Higgins et al., 

2008 2 MBSR MSC

MSC 1 MABIs MSC

HbA1c 8.94%
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MABIs

3

Hartmann et al. 2012 MABIs MBSR MABIs

HbA1c 1

MABIs HbA1c

MABIs

3

MABIs 4 MBSR MBCT

16.98% to 29% 8

1 120

van Son et al. 2013 , Tovote et al.

2014 , Jung, Lee, & Park 2015  25%

HbA1c

ACT Shayeghian et al. 2016

Gregg et al. 2007 ACT 2

Sheppard, Forsyth, Hickling, & Bianchi, 2010 Dindo et al., 2012; 

Dindo et al., 2014 Lillis, Hayes, Bunting, & Masuda, 2009 Dindo, Marchman, Gindes, 

& Fiedorowicz., 2015a

Dindo, 2015b CBT
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ACT

 

 

5 Acceptance and Commitment Therapy  

MABIs 4 Acceptance 

and Commitment Therapy ACT 3

ACT  

ACT

ACT

RFT
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ACT

 

Gregg et al., 2007

 

“

Kabat-Zinn, 2009 ” 

Forman, & Butryn, 2015
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, 2012  

ACT

ACT “

”  “

”

MBSR MBCT ACT  

ACT

Gregg et al., 2007

ACT

O’Donohue, Snipes, & Soto, 2016

ACT ACT

ACT
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ACT

ACT  
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HbA1c

 

ACT Figure 1-5
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2  

1 ACT

α

Acceptance and Action Diabetes Questionnaire AADQ; Gregg et al., 2007 AADQ

Gregg et al., 2007; Shayeghian et al., 2016

AADQ

O’Donohue et al., 2015

α  

2 α

α ACT

α

 

α 2
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Figure 1-5. Behavior analytic model of eating behavior in diabetes patients 

Note. PPG = postprandial plasma glucose 
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7 Ecological Momentary Assessment  

 

α

α

Ecological Momentary Assessment EMA  

EMA

Stone, & Shiffman, 1994

α fake compliance

Shiffman, Stone, & Hufford, 2008 Fake compliance

Stone, & Shiffman 2002

90%

11% α

 

EMA signal-

contingent recordings event-contingent 

recordings 2 combination desings Shiffman et al., 2007

event-contingent recordings

EMA
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EMA ACT α

EMA α

Figure 1-6  
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2 HbA1c
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Figure 1-7  

EMA  α

ACT  

 

3  
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Figure 1-6. Conceptual model of EMA and questionnaires combination approach  

Note. EMA = ecological momentary assessment, PPG = postprandial plasma glucose 
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Figure 1-7. Conceptual model of treatment process optimization using Ecological Momentary Assessment 

Note. EMA = ecological momentary assessment 
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Figure 2-1. Outline of this study 
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Figure 2-1. ƖǷȅ3ƣŞ 
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3 ACT  

 

1  Acceptance and Action Diabetes Questionnaire 1-1  

 

� Acceptance and 

Action Diabetes Questionnaire AADQ Gregg et al., 2007 Gregg et al.

2007 AADQ AADQ

O’Donohue et al., 2015 Gregg et al. 2007 1 11

Schmitt et al. 2014 I-T 3 2

1 6 AADQ Schmitt 

et al. 2014 1 2 1

1 2

Fisher et al., 2015 1 2

1-1 2 AADQ
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1.  

2

6

1 3

1

2 300 199 101 56.68 ± 10.06

2 2 300 268 32 58.33 ± 9.68

1 89

2 90 1

25 7 13 2 31 21

10

 

 

2.   

1 Acceptance and Action Diabetes Questionnaire AADQ-J  
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Gregg et al. 2007 AADQ  

1

ACT  

 

AADQ

11 1 7

7× 2

 

2 Center for Epidemiologic Studies Dpression Scale CES-D; , 1985  

CES-D 20 1

1 4 5 7 4×

 

3 SDSCA; , 2006  

SDSCA

3 5 2

2 2 5

8 1 7
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4 Problem Areas in Diabetes Scale PAID; , 1999  

PAID 20

2011 6 0

4 5×

 

5 SF-8 Health Survey SF-8; , 2005  

SF-8 QOL

1 SF-8

 

6 A1c HbA1c  

HbA1c

2 4.4% 5.8%

7.0% , 2018  
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3.  

AADQ 7×

θ 	1

b1 , 2012 AADQ

1  

Gregg et al. 2007 11 Schmitt et al. 2014 6

AADQ r

< .20 .20 ≦ r < .40 .40 ≦ r < .70 r > .70

Guilford, 1965 SDSCA

PAID

SF-8

HbA1c

AADQ

Welch Cronbach α

2  

R ver. 3.4.3 HAD , 2016; ver. 16.03

0.05  
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4.  

2017-227  

 

 

 

1.  

AADQ

1

.42 .73 1

1 38.82 4.27 2 11.33 1.24

3 9.88 1.08 1 2 3

1  

a b Table 3-1-1, 3-1-2  

Baker 2001 0.01~0.24 0.25~0.63 0.65~1.34

1.35~1.69 1.7

3 6
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2.  

AADQ 1 41.00 3.28 2

13.90 1.11 3 10.86 0.86 3 6

9 1 1

2

8 .53

.76  

 

3.  

Gregg et al. 2007 11 Schmitt et al. 2014 6 8

11 6

8 Table 3-2-1, 3-2-2  

α Table 3-3 AADQ CES-D

r = -.41, p < .01 AADQ

PAID r = -.44, p < .01 AADQ

SDSCA r = .37 p < .01 SDSCA
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r = .24 p < .01 AADQ SF-8

r = .29, p < .01 r 

= .32, p < .01 AADQ HbA1c

r = -.21, p < .01

 

AADQ Welch 1% :

42.83 ± 6.10 : 39.44 ± 9.45 t = 3.13 p < .01 Hedges'g = .47  

 

4.  

AADQ Cronbach α 0.80

-3 2

Figure 3-1  
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Table 3-1-1. Item Response Theory parameter estimates for the Japanese version of Acceptance and Action Diabetes 

  

a b 1 b 2 b 3 b 4 b 5 b 6

1 U4�R=N+@�3��)&�������) 
[�)&�����)� 0.97 -2.86 -2.36 -1.87 -1.06 0.20 0.73

2 U4�R=N��)���;�����$9�����@�%HD�+D���)�b -0.76 1.76 1.31 0.11 -0.93 -1.53 -2.32

3 U4�R=N���+@�3���!����R=N�IO������� 1.00 -3.13 -2.65 -2.37 -1.92 -1.09 -0.62

4 \ ������$��$�\ ��HD���
>�E��\ ��!�� 0.87 -2.25 -1.65 -0.64 0.86 1.45 2.18

5 U4�R=N����M0��HD�%S��K�,�	�E����*'+�) 
C�L�&�����)� 0.98 -2.76 -2.50 -1.73 -0.68 0.54 1.09

6 U4�R=N���+@�3���!����V+]"^J<+�)_�+[��(?*��!��(�)� 0.91 -3.68 -3.05 -2.73 -2.02 -1.22 -0.64

7 \ �������4����)$�+\ ��-./-+[��(WL��(�)� 1.03 -2.44 -1.81 -1.27 -0.12 0.73 1.29

8 R=N����Y1�21�B
�)6TA+�X#����)���8�� 1.14 -2.57 -2.11 -1.59 -0.87 0.08 0.66

9 U4�R=N���+@�3���!����:FP�Z5������� 0.72 -3.41 -2.49 -1.88 -1.19 0.04 0.52

10 R=N����U4����)��������S���&�����)� 0.89 -2.43 -1.60 -1.08 -0.41 0.61 1.05

11 R=N�G,�Q(7���)���R=N����S���&�����)� 0.88 -3.53 -2.65 -2.44 -1.83 -0.48 0.14

Items
Item parameter estimatesa

   a Each of the b  parameters corresponds to a probability = 0.5 of choosing the response that is +1 from the subscript. The a  parameter is the slope at the location of all b parameters and corresponds to the item’s ability to
discriminate between individuals of different trait levels. b All items are reverse scored except Item 2.
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Table 3-1-2. Item Response Theory parameter estimates for the Japanese version of Acceptance and Action Diabetes 

 

 

  

a b 1 b 2 b 3 b 4 b 5 b 6

1 I try to avoid reminders of my diabetes. 0.97 -2.86 -2.36 -1.87 -1.06 0.20 0.73

2 I have thoughts and feelings about being diabetic that are distessing. b -0.76 1.76 1.31 0.11 -0.93 -1.53 -2.32

3 I do not take care of my diabetes because it reminds me that I have diabetes. 1.00 -3.13 -2.65 -2.37 -1.92 -1.09 -0.62

4 I eat things I shouldn't eat when the urge to eat them is overwhelming. 0.87 -2.25 -1.65 -0.64 0.86 1.45 2.18

5 When I have an upsetting feeling or thought about my diabetes, I try to get rid of that feeling or thought. 0.98 -2.76 -2.50 -1.73 -0.68 0.54 1.09

6 I avoid taking or forget to take my medication because it reminds me that I have diabetes. 0.91 -3.68 -3.05 -2.73 -2.02 -1.22 -0.64

7 I avoid stress or try to get rid of it by eating what I know I shouldn't eat. 1.03 -2.44 -1.81 -1.27 -0.12 0.73 1.29

8 I often deny to myself what diabetes can do to my body. 1.14 -2.57 -2.11 -1.59 -0.87 0.08 0.66

9 I don't exercise regulary because it reminds me that I have diabetes. 0.72 -3.41 -2.49 -1.88 -1.19 0.04 0.52

10 I avoid thinking about what diabetes can do to me. 0.89 -2.43 -1.60 -1.08 -0.41 0.61 1.05

11 I avoid thinking about diabetes because someone I knew died from diabetes. 0.88 -3.53 -2.65 -2.44 -1.83 -0.48 0.14

Items
Item parameter estimatesa

   a Each of the b  parameters corresponds to a probability = 0.5 of choosing the response that is +1 from the subscript. The a  parameter is the slope at the location of all b parameters and corresponds to the item’s ability to
discriminate between individuals of different trait levels. b All items are reverse scored except Item 2.
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Table 3-2-1. Result of confirmatory factor analysis of the Japanese version of Acceptance and Action Diabetes Questionnaire 

  

original 11-item version Schimmit's 6-item version  8-item version

1 U4�R=N+@�3��)&�������) 
[�)&�����)� .64 .62 .58

2 U4�R=N��)���;�����$9�����@�%HD�+D���)�b -.44

3 U4�R=N���+@�3���!����R=N�IO������� .70 .77

4 \ ������$��$�\ ��HD���
>�E��\ ��!�� .44 .51

5 U4�R=N����M0��HD�%S��K�,�	�E����*'+�) 
C�L�&�����)� .64 .61 .62

6 U4�R=N���+@�3���!����V+]"^J<+�)_�+[��(?*��!��(�)� .67 .73

7 \ �������4����)$�+\ ��-./-+[��(WL��(�)� .48 .54

8 R=N����Y1�21�B
�)6TA+�X#����)���8�� .64 .60 .69

9 U4�R=N���+@�3���!����:FP�Z5������� .56 .58

10 R=N����U4����)��������S���&�����)� .44 .38 .50

11 R=N�G,�Q(7���)���R=N����S���&�����)� .57 .53

AGFI RMSEA SRMR

original 11-item version .80 .13 .08

Schimmit's 6-item version .82 .15 .07

8-item version .85 .12 .07

  Note . AGFI = adjusted goodness of fit index, RMSEA = root mean square error of approximation, SRMR = standardized root mean-square residual, b All items are reverse scored except Item 2.

Items
Factor loding

Models
Indicators of goodness of fit
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Table 3-2-2. Result of confirmatory factor analysis of the Japanese version of Acceptance and Action Diabetes Questionnaire 

 

 

original 11-item version Schimmit's 6-item version  8-item version

1 I try to avoid reminders of my diabetes. .64 .62 .58

2 I have thoughts and feelings about being diabetic that are distessing. b -.44

3 I do not take care of my diabetes because it reminds me that I have diabetes. .70 .77

4 I eat things I shouldn't eat when the urge to eat them is overwhelming. .44 .51

5 When I have an upsetting feeling or thought about my diabetes, I try to get rid of that feeling or thought. .64 .61 .62

6 I avoid taking or forget to take my medication because it reminds me that I have diabetes. .67 .73

7 I avoid stress or try to get rid of it by eating what I know I shouldn't eat. .48 .54

8 I often deny to myself what diabetes can do to my body. .64 .60 .69

9 I don't exercise regulary because it reminds me that I have diabetes. .56 .58

10 I avoid thinking about what diabetes can do to me. .44 .38 .50

11 I avoid thinking about diabetes because someone I knew died from diabetes. .57 .53

AGFI RMSEA SRMR

original 11-item version .80 .13 .08

Schimmit's 6-item version .82 .15 .07

8-item version .85 .12 .07

  Note . AGFI = adjusted goodness of fit index, RMSEA = root mean square error of approximation, SRMR = standardized root mean-square residual, b All items are reverse scored except Item 2.

Items
Factor loding

Models
Indicators of goodness of fit
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Table 3-3. Correlation coefficients of the AADQ-J with other measures, means and standard deviations (SD) 

 

AADQ-J CES-D PAID SDSCA_Diet SDSCA_Ex SF-8_PCS SF-8_MCS HbA1c

AADQ-J -    -0.41**    -0.44**     0.37**     0.24**    0.29**     0.32**     -0.21**

Means 41.82 16.00 43.98 22.35 7.40 46.58 44.78 6.81

SD 7.42 9.21 14.40 6.71 4.09 7.77 7.86 0.82

Hypothesis � � � � � � �

    Note . AADQ-J = Japanese version of Acceptance and Action Diabetes Questionnaire, CES-D = The Center for Epidemiologic Studies Depression Scale,
PAID = The Problem Areas in Diabetes Treatment Satisfaction Questionnaire, SDSCA_Diet =  The Summary of Diabetes Self-Care Activities Measure subscale
of diet, SDSCA_Ex =  The Summary of Diabetes Self-Care Activities Measure subscale of exercise, SF-8_PCS = the Short Form-8 Health Questionnaire as a
physical component score, SF-8_MCS = the Short Form-8 Health Questionnaire as a mental component score, ** p  < .01
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Figure 3-1. Total information for the Japanese version of Acceptance and Action Diabetes Questionnaire 

across trait estimates. Information is determined for each item at each trait value at each response threshold, 

where there are k-1 response thresholds (k = total number of response options). Total information is the sum 

of information across all trait value and all response options for each item. 
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2 AADQ

2

 

3 6 3

6

2

Schmitt et al. 2014

2

Schmitt et al. 2014 1 × 7 2

1

2

6 3

 

AADQ 2

2
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/

3  

Gregg et al. 2007 11 Schmitt et 

al. 2014 6 8 2 3 6 8

AADQ

AADQ SDSCA

PAID SF-8

CES-D HbA1c

AADQ SDSCA

AADQ

 

AADQ Cronbach 	

-3 2

AADQ
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AADQ

 

2 AADQ

 

EMA Figure 1-6

ACT

EMA  
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2 Values Clarification Questionnaire for Patients with Diabetes 1-2  

 

Values Clarification Questionnaire VCQ; , 

2017

1-2 2 Values Clarification Questionnaire for 

Patients with Diabetes VCQD

 

 

4

1.  

2

6

1 3

2 300 268 32 58.33 ± 9.68

90 31
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21 10

 

 

2.   

1 Values Clarification Questionnaire for Patients with Diabetes VCQD; 1-2 VCQ , 

2017

3 15 VCQ 	 .90 ×

1 7 7

VCQ

4

1

2

2011 Values Clarification Questionnaire for 

Patients with Diabetes VCQD  
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2 Center for Epidemiologic Studies Dpression Scale CES-D; , 1985  

CES-D 20 1

1 4 × 5 7 4

 

3 SDSCA; , 2006  

SDSCA

3 5 2

2 2 5

8 1 7

 

4 Problem Areas in Diabetes Scale PAID; , 1999  

PAID 20

2011 6 0
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4 5

 

5 SF-8 Health Survey SF-8; , 2005  

SF-8 QOL

×

1 SF-8

 

6 A1c HbA1c  

HbA1c

2 4.4% 5.8%

7.0% , 2018  

 

3.  

VCQD 7

VCQD

Cronbach α

VCQD

r < .20 .20 ≦ r < .40

.40 ≦ r < .70 r > .70 Guilford, 1965
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SDSCA

PAID

SF-8

HbA1c

0.05  

R ver. 3.4.3 HAD , 2016; ver. 16.03  

 

 

2017-227

 

1. .  

VCQD

1

.77 .91

1

1 71.10% 10.67 2 6.35% 0.95 3
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3.89% 0.58 1 1

 

a b Table 3-4

Baker 2001 0.01~0.24 0.25~0.63 0.65~1.34 1.35~1.69

1.7 ×

×  

 

2.  

VCQD 1 × .71

.91 Table 3-5 VCQ

2 3 1 3

1

 

 

3.  

Table 3-6 VCQD SDSCA

r = .44 p < .01 SDSCA r = .32

p < .01 VCQD PAID r = -.20, p 

< .01 VCQD SF-8
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r = .26, p < .01 r = .31, p < .01 VCQD

HbA1c r = .04, p = n.s.

 

 

4.  

VCQD Cronbach α 0.97

-2 2

Figure 3-2  
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Table 3-4. Item Response Theory parameter estimates for the Values Clarification Questionnaire for Patients with Diabetes 

 

 

a b 1 b 2 b 3 b 4 b 5 b 6

1 ��78�@���[=�&����Z:�2U�JA"WV(0��
'���� 2.08 -2.14 -1.73 -0.99 -0.10 0.61 1.44

2 Bb������!���78�@���[=�&���"%��(K�&� 2.19 -1.97 -1.57 -0.85 0.06 0.72 1.74

3 2U�Z:�;%`
!���%���78�@���[=�&�������K�&� 1.70 -2.24 -1.58 -0.99 -0.06 0.54 1.42

4 ��78�@���[=�&����Z:$�U	N��K�&� 1.49 -2.40 -1.69 -1.07 -0.20 0.45 1.40

5 ��78�@��� ��5�M����+,-.*��#��I�� 1.06 -2.03 -1.55 -0.70 0.31 1.10 2.03

6 ��78�@��� �Z:�C ����XcW�?%Y)��&� 1.43 -2.09 -1.54 -0.80 0.18 0.87 1.86

7 ��78�@���[=��&��4<#%!H�6\�L�&#������ 1.51 -1.94 -1.35 -0.46 0.48 1.33 2.26

8 OGUT�1����78�@���[=�	��&� 2.08 -1.94 -1.44 -0.73 0.26 0.80 1.94

9 ��78�@���[=��&��9S���
#��K�&� 1.96 -1.88 -1.36 -0.69 0.20 0.87 1.71

10 ��78�@��� �$�D�SL��4<��S��$�
���� 1.63 -1.93 -1.38 -0.51 0.32 1.02 2.10

11 ��78�@���[=��&��F��/R����!�<�^)��&#��K�&� 2.07 -1.99 -1.38 -0.83 0.22 0.91 1.76

12 �����������������������	����������������
 1.65 -2.05 -1.59 -0.78 0.12 0.76 1.73

13 _>"EQ���#%!�3���78�@���[=�&���a1�	&� 2.02 -1.91 -1.41 -0.70 0.19 0.85 1.80

14 Z:$�U	N�����78�@���[=�	��&� 2.42 -1.82 -1.33 -0.65 0.10 0.59 1.55

15 ��78�@���[=��&��2U"Z:�P�!��]��
&#���&� 2.19 -1.68 -1.26 -0.64 0.20 0.89 1.92

Items
Item parameter estimatesa

   a Each of the b  parameters corresponds to a probability = 0.5 of choosing the response that is +1 from the subscript. The a  parameter is the slope at the location of all b parameters and corresponds to the item’s
ability to discriminate between individuals of different trait levels.
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Table 3-5. Result of exploratory factor analysis of the Values Clarification Questionnaire for Patients with Diabetes 

 

 

 

1 ��78�@���[=�&����Z:�2U�JA"WV(0��
'���� .90 .81

2 Bb������!���78�@���[=�&���"%��(K�&� .91 .83

3 2U�Z:�;%`
!���%���78�@���[=�&�������K�&� .86 .74

4 ��78�@���[=�&����Z:$�U	N��K�&� .83 .69

5 ��78�@��� ��5�M����+,-.*��#��I�� .73 .53

6 ��78�@��� �Z:�C ����XcW�?%Y)��&� .82 .67

7 ��78�@���[=��&��4<#%!H�6\�L�&#������ .83 .70

8 OGUT�1����78�@���[=�	��&� .90 .81

9 ��78�@���[=��&��9S���
#��K�&� .89 .79

10 ��78�@��� �$�D�SL��4<��S��$�
���� .85 .73

11 ��78�@���[=��&��F��/R����!�<�^)��&#��K�&� .90 .81

12 �����������������������	����������������
 .86 .73

13 _>"EQ���#%!�3���78�@���[=�&���a1�	&� .90 .80

14 Z:$�U	N�����78�@���[=�	��&� .92 .85

15 ��78�@���[=��&��2U"Z:�P�!��]��
&#���&� .91 .83

Items Factor loding Commonality
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Table 3-6. Correlation coefficients of the VCQD with other measures, means and standard deviations (SD) 

VCQD PAID SDSCA_Diet SDSCA_Ex SF-8_PCS SF-8_MCS CES-D HbA1c

VCQD -    -0.20**     0.44**     0.32**    0.26**     0.31**    -0.51** 0.04

Means 67.38 43.52 22.86 7.52 46.70 45.38 15.17 6.80

SD 17.29 14.45 6.41 4.05 8.20 7.90 8.94 0.82

Hypothesis � � � � � � ×

    Note . VCQD =  Values Clarification Questionnaire for Patients with Diabetes, PAID = The Problem Areas in Diabetes Treatment Satisfaction Questionnaire,
SDSCA_Diet =  The Summary of Diabetes Self-Care Activities Measure subscale of diet, SDSCA_Ex =  The Summary of Diabetes Self-Care Activities
Measure subscale of exercise, SF-8_PCS = the Short Form-8 Health Questionnaire as a physical component score, SF-8_MCS = the Short Form-8 Health
Questionnaire as a mentalcomponent score, CES-D = The Center for Epidemiologic Studies Depression Scale, ** p  < .01
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Figure 3-2. Total information for the Values Clarification Questionnaire for Patients with Diabetes across trait 

estimates. Information is determined for each item at each trait value at each response threshold, where there are k-

1 response thresholds (k = total number of response options). Total information is the sum of information across all 

trait value and all response options for each item. 
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2 VCQD

 

1

 

1 .71 .91

VCQ 2 3

VCQD VCQ

 

1 15 VCQD Cronbach

-2 2

VCQD

VCQD

 

VCQD SDSCA

PAID SF-8

CES-D HbA1c

VCQD PAID HbA1c
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VCQD SDSCA

 

EMA Figure 1-6

ACT

EMA
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3 1 1-3  

 

1-1 1-2

 

 

1.  

2

2 211 179 32 58.84 ± 10.25

211 36

16 5 9

 

 

2.   

1 Acceptance and Action Diabetes Questionnaire AADQ; 1-1  
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8

1 7 7

 

2  Mindfulness Attention Awareness Scale MAAS; , 2016

15 1 6

6

 

3 Values Clarification Questionnaire for Patients with Diabetes VCQD; 1-2

15 1

7 7

 

4 Center for Epidemiologic Studies Dpression Scale CES-D; , 1985  

CES-D 20 1

1 4 5 7 4

 

5 SDSCA; , 2006  

SDSCA

3 5 2

2 2 5
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8 1 7

 

6 Problem Areas in Diabetes Scale PAID; , 1999  

PAID 20

2011 6 0

4 5

 

7 A1c HbA1c  

HbA1c

2 4.4% 5.8%

7.0% , 2018  

 

3.  

4

0.05  

1

CES-D SDSCA PAID HbA1c

2
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0 1 0 = 1 = 

0 = 1 = 0= 1 =  

2 AADQ MAAS VCQD

1

 

3

K-means

Log likelihood AIC; Akaike's Information Criterion BIC; 

Bayesian Information Criterion SBIC; Schwarz's Bayesian Information Criterion

 

4 1  

Holm

Cohen 1998  Cohen’d d=.20 d=.50

d=.80  

R ver. 3.4.3 HAD , 2016; ver. 16.03  

 

4.  
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2017-227  

 

1. .  

1

CES-D SDSCA PAID

HbA1c Table 3-7-1 CES-D β = 

-.39, p < .01 β = -.19, p < .01 SDSCA

β = 0.21, p < .01 β = .18, p < .01

SDSCA β = .25, p < .01

PAID β = -.19, p < .01 β = .30, p < .01

HbA1c  

 

2. 1 .  

2 1

Table 3-7-2 CES-D β = -.20, p < .01

β = -.12, p < .01 β = -.34, p < .01 β = -.35, p < .01
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SDSCA β = .20, p < .01

β = .30, p < .01 β = .39, p < .01

SDSCA β = .16, p < .05 β = .21, p < .01

β = -.18, p < .05 β = .28, p < .01

PAID β = .26, p < .01 β = -.35, p < .01

β = -.23, p < .01 HbA1c

β = -.18, p < .01  

 

3. 1  

3 AADQ MAAS VCQD

K-means

3 4 Table 3-8

3 1

−0.50 <  < 0.50 2

/  > 0.50

3 /

 < - 0.50

Figure 3-3-1 4 1

−0.50 <  < 0.50 2

/  > 0.50
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3 /

 < −0.50 4 /

 > 0.50 Figure 

3-3-2 3 4

4  

 

4. 1  

4 1  

CES-D PAID HbA1c SDSCA

Holm

Table 3-9  
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Table 3-7-1. Results of simple linear regression model 

 

Variables β 95% CI p  value

CES-D

  Age −.39 [-.51, -.26] .00

  Sex .00 [-.13, .15] .92

  Illness duration -.11 [-.25, .03] .11

  Complication .13 [-.01, .26] .07

  Cessation of treatment -.19 [-.33, -.05] .01

Diet

  Age .21 [.08, .35] .00

  Sex .18 [.05, .32] .01

  Illness duration .02 [-.12, .32] .83

  Complication .02 [-.12, .16] .78

  Cessation of treatment .06 [-.08, .19] .43

Exercise

  Age .25 [.11, .38] .00

  Sex -.03 [-.17, .11] .63

  Illness duration .01 [-.13, .15] .86

  Complication -.11 [-.25, .03] .13

  Cessation of treatment .04 [-.01, .18] .55

PAID

  Age -.19 [-.32, -.05] .00

  Sex -.09 [-.23, .05] .19

  Illness duration -.01 [-.15, .13] .91

  Complication .30 [.17, .43] .00

  Cessation of treatment .01 [-.13, .15] .86

HbA1c

  Age .12 [-.01, .26] .08

  Sex -.14 [-.27, .00] .06

  Illness duration .12 [-.02, .26] .09

  Complication .09 [-.05, .23] .21

  Cessation of treatment .13 [-.01, .27] .06

Note . β  = standardised partial regression coefficient, Diet =  The Summary of
Diabetes Self-Care Activities Measure subscale of diet, Exercise =  The Summary
of Diabetes Self-Care Activities Measure subscale of exercise,  PAID = The
Problem Areas in Diabetes Treatment Satisfaction Questionnaire, CES-D = The
Center for Epidemiologic Studies Depression Scale
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Table 3-7-2. Results of multiple regression model 

 

 

Variables β 95% CI p  value

CES-D

  Age -.20 [-.30, -.10] .00

  Cessation of treatment -.08 [-.19, .02] .11

  AADQ -.12 [-.24, -.00] .04

  MAAS -.34 [-.45, -.22] .00

  VCQD -.35 [-.46, -.25] .00

Diet

  Age .10 [-.02, .23] .11

  Sex .20 [.08, .32] .00

  AADQ .30 [.16, .43] .00

  MAAS -.09 [-.23, .04] .18

  VCQD .39 [.26, .51] .00

Exercise

  Age .16 [.03, .29] .02

  AADQ .21 [-.13, .15] .01

  MAAS -.18 [-.33, -.04] .02

  VCQD .28 [.03, .29] .00

PAID

  Age -.05 [-.17, .06] .38

  Complication .26 [.14, .39] .00

  AADQ -.35 [-.48, -.22] .00

  MAAS -.23 [-.36, -.10] .00

  VCQD -.05 [-.17, .06] .40

HbA1c

  AADQ -.18 [-.34, -.02] .02

  MAAS -.09 [-.25, .06] .24

  VCQD .10 [-.04, .24] .17

Note. β = standardised partial regression coefficient, Diet =  The Summary of
Diabetes Self-Care Activities Measure subscale of diet, Exercise =  The Summary
of Diabetes Self-Care Activities Measure subscale of exercise,  PAID = The
Problem Areas in Diabetes Treatment Satisfaction Questionnaire, CES-D = The
Center for Epidemiologic Studies Depression Scale,
AADQ = The Acceptance and Action Diabetes Questionnaire, MAAS = The
Mindful Attention Awareness Scale, VCQD =  The Values Clarification
Questionnaire for Patients with Diabetes
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Table 3-8. Fit statistics of cluster derived via improved k-means cluster analysis. 

 

Number of Clusters Log likelihood AIC BIC SBIC

3 −2383.44 4806.89 4873.92 4810.55

4 −2379.04 4812.08 4902.58 4817.03

5 −2372.80 4813.61 4927.57 4819.84

6 −2373.96 4829.92 4967.35 4837.44

Note. Akaike's Information Criterion, BIC = Bayesian information criterion, SBIC = Schwartz Bayesian information criterion
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Figure 3-3-1. Patterns of Acceptance, Mindfulness and Values by differences from the sample mean (Z-Score).  

Note. AADQ = The Acceptance and Action Diabetes Questionnaire, MAAS = The Mindful Attention Awareness 

Scale, VCQD = The Values Clarification Questionnaire for Patients with Diabetes 
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Figure 3-3-2. Patterns of Acceptance, Mindfulness and Values by differences from the sample mean (Z-Score).  

Note. AADQ = The Acceptance and Action Diabetes Questionnaire, MAAS = The Mindful Attention Awareness 

Scale, VCQD = The Values Clarification Questionnaire for Patients with Diabetes 
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Table 3-9. Means, standard deviations, and Holm /Post-hoc tests ANCOVA results 

Cluster 1
average
 (N = 66)

Cluster 2
all/high
(N = 59)

Cluster 3
values/low
 (N = 38)

Cluster 4
values/high

 (N = 48)
Pairwise comparisons Cohen'd

CES-D 17.73 (0.92) 8.86 (0.98) 22.82 (1.22) 13.29 (1.08) average < values/low 0.67

all/high < average 1.18

all/high < values/low 1.85

all/high < values/high 0.59

values/high < average 0.59

values/high < values/low 1.26

PAID 47.28 (1.61) 35.56 (1.73) 46.56 (2.28) 44.32 (1.95) all/high < average 0.90

all/high < values/low 0.85

all/high < values/high 0.68

HbA1c 6.84 (0.10) 6.50 (0.10) 6.64 (0.14) 7.10 (0.12) all/high < values/high 0.77

Mean values (standard deviation) Holm /Post-hoc tests ANCOVA
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2

 

, 

2005 64 65

, 1992 58.84

60 70 40 50

2008 653 PAID

HbA1c PAID
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2

 

ACT  2

ACT 

 

4 1 2 /

3 / 4 /

ACT  “
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2 /
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SDSCA

Kamrad et al., 2014; Mayberry, Gonzalez, Wallston, Kripalani, & Osborn, 2013 SDSCA

HbA1c r = -.11, r = -.04  

3 /

CES-D 16 Radloff, 1977 3 /

CES-D 21 4 /

3 /

3 /

Dindo, 2015
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4  

3

Acceptance and Action 

Diabetes Questionnaire AADQ 1-1

Values Clarification Questionnaire for Patients with Diabetes VCQD

1-2

1 2 / 3 / 4 /

4 2 /

4 /

1-3

1 Ecological Momentary Assessment EMA
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1-1, 1-2, 1-3 1

HbA1c 19

2 AADQ VCQD
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4 Ecological Momentary Assessment .

 

1 2 . 2-1  

 

Ecological Momentary 

Assessment EMA

2

, 2004

2
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2

20 80 2

1) 

2) 3) 

4) 

5)  

 

2.  

14 EMA

Google

Form URL Form

3 GT3X-BT, ActiGraph

FreeStyle

Pro , Abbott
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EMA

 

 

3.  

1  Patient Health Questionnaire-9 PHQ-9; , 2009

9 0 1 2 3 4

9 5 10

 

2 EMA 17

Spook, Paulussen, Kok, & Van Empelen 2013

4 12

14

1 5 5  

 

4.  

EMA

signal-contingent recordings event-contingent 

recordings Shiffman et al., 2007

Signal-contingent recordings 1 3 10:00~11:00

1 15:00~16:00 2 20:00~21:00 3 1
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Event-contingent recordings

α

α

 

1 Profile of Mood States

POMS; , 1990; , 2014

1 7 7

5

2 Ecological momentary assessment scale for appetite

Kikuchi, Yoshiuchi, Inada, Ando, & Yamamoto, 2014

1 7 7

2  

3

α 4

α 5

α 6 Forman et al. 2017

α
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7

Table 4-1  

 

5.  

FreeStyle Pro, Abbott

500

15

14

2 1  

 

6.  

3 GT3X-BT, ActiGraph

14 10 3

metabolic equivalents METs

Freedson Adult VM3 2011

0~99 100~1951 1952~5724
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5725 1

moderate to vigorous intensity physical activity ; MVPA  

 

7. 

 

	  

  

  

  

2  

 1

 

8.  

EMA 1 within level

2 between level

1 within level
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within level

0 1

0 = 1 =

0 = 1 =

0 = 1 = 

0 = 14 23 1 = 14 23  

 

	 2

2

2

 

  2

1
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BMI BMI 25 BMI 25

1

 

  2

1  

 BMI

BMI

1  

 1 2

1 1
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1 1

1 1

1

1

1 signal-contingent recordings  

 

9.  

2017-037  
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Table 4-1. Items used in Ecological Momentary Assessment (EMA) 

 

 

  

Items Response

	

	

1 7

1 7

Note .  denotes variables present only in event-contingent recordings right after meals

Note .  denotes variables present only in event-contingent recordings right after waking up
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1.  

2 20 16 Table 4-2 14 EMA

Google Form 2 2 2 1 1

4254 signal-contingent recordings 2

568  75.13%,  16.67%,  100.00% 612  91.07%, 

 61.90%,  100.00% Event-contingent recordings 2

203 11.94 ± 1.22 ,  11 ,  14 200 12.50 ± 1.54

,  10 ,  14 2 676  

39.76 ± 13.86,  10 ,  56 649 40.56 ± 11.16,  27 , 

 66 2 716 37.35 ± 12.33,  13 , 

 54 630 39.37 ± 10.71,  22 ,  64  

 

2. .  

PHQ-9 2 4.12 ± 3.94 5 6

10 1 3.31 ± 3.34 5

4 10 1 2

Table 4-3-

1, 4-3-2  
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Tabe 4-2. Demographic data of study participants, and t-tests significant results 

 

  

Patients with type 2 diabetes (N=20) Healthy persons  (N=16) p  value

Age in years, M (SD ) 53.05 (9.59) 49.50 (8.20) .24

Gender: n (%) female 8 (40%) 11 (68%) .11

Marital status, n (%) .49

�Single 2 (10%) 0 (0%)

�Married 18 (90%) 16 (100%)

Body mass index in k/m2, M (SD ) 28.47 (6.82) 20.51 (2.86) .00

Diabetes duration years, M (SD ) 9.21 (8.75) -

HbA1c, M (SD ) 7.06 (0.60) -

Insulin, n (%) 0 (0%) -

Oral medication, n (%) 17 (81%) -

Diabetes complications, n (%) 0 (0%) -
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Tabe 4-3-1. Descriptive statistics of each item from Ecological Momentary Assessment (EMA) 

 

  

signal
contingent

before eating
 (selfcare)

after eating
 (selfcare)

before eating
(dietary lapse)

after eating
(dietary lapse)

signal
contingent

before eating
 (selfcare)

after eating
 (selfcare)

before eating
(dietary lapse)

after eating
(dietary lapse)

Internal factor

  Tension-anxiety 1.81 (0.68) 2.02 (1.03) 1.71 (0.77) 1.87 (0.75) 1.59 (0.50) 1.70 (0.53) 1.82 (0.92) 1.56 (0.60) 1.88 (1.06) 1.57 (0.68)

  Depression 1.68 (0.66) 1.80 (0.97) 1.62 (0.83) 1.62 (0.56) 1.57 (0.63) 1.49 (0.43) 1.65 (0.75) 1.49 (0.62) 1.71 (0.98) 1.54 (0.72)

  Anger-Hostility 1.72 (0.64) 1.93 (0.83) 1.61 (0.65) 1.78 (0.72) 1.59 (0.62) 1.52 (0.46) 1.64 (0.75) 1.45 (0.61) 1.77 (0.90) 1.54 (0.59)

  Vigor 4.11 (0.64) 3.94 (1.13) 4.19 (1.18) 4.59 (0.93) 4.29 (1.02) 3.86 (0.92) 3.97 (1.04) 4.10 (0.92) 4.11 (0.96) 3.86 (0.95)

  Fatigue 3.48 (1.18) 3.39 (1.31) 3.20 (1.50) 3.66 (1.37) 3.15 (1.01) 2.59 (0.85) 2.59 (0.91) 2.35 (0.86) 2.85 (1.06) 2.76 (1.09)

  Confusion 1.74 (0.80) 1.70 (0.73) 1.84 (0.81) 1.69 (0.66) 1.72 (0.70) 1.49 (0.46) 1.64 (0.84) 1.49 (0.77) 1.69 (0.98) 1.54 (0.83)

  Hunger 2.65 (0.88) 4.33 (1.37) 1.89 (0.90) 4.31 (1.17) 1.70 (0.60) 2.89 (0.77) 4.41 (1.32) 1.98 (0.77) 4.23 (1.48) 1.55 (0.52)

  Cravings 2.59 (0.96) 3.90 (1.57) 1.78 (0.81) 4.55 (1.42) 1.66 (0.52) 2.65 (0.69) 4.14 (1.47) 1.83 (0.54) 4.29 (1.47) 1.50 (0.56)

External factor

  Time (14:00-23:00) - -

  Eating out - -

  Social situation - -

Dietary lapses - 27.28% 22.28%

Patients with Type 2 Diabetes  [Obs . = 462]

8.66%

11.90%

46.82%35.42%

2.08%

12.20%

Healthy persons  [Obs . = 532]

15.83%

12.60%

51.26%

10.14%

4.35%

34.78%
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Tabe 4-3-2. Means, standard deviations, and t-tests significant results 

�

1 !#"���)E������� 3.31 (1.16) 3.75 (0.97) .29

2 7;�2,WN 1�:	H/ 1����� 4.53 (0.84) 4.58 (0.70) .84

3 <4�2,WN 1�:��� 4.63 (0.83) 4.83 (0.39) .37

4 BDI�O5�����!#"���)E�%3 >M���� 4.21 (1.18) 4.58 (0.70) .27

5 !#"���)E �����9���� 3.15 (1.02) 2.75 (0.45) .20

6 !#"���)E��������� 2.32 (0.95) 2.58 (0.70) .37

7 !#"���)E�$0	���� 2.90 (1.15) 3.17 (1.16) .52

8 !#"�A&�S.����� 3.58 (1.12) 3.17 (1.19) .35

9 !#"�A&������� 2.11 (0.94) 2.17 (0.94) .86

10 !#"A&6�)E 144VQF�)E�� 3.53 (1.35) 3.33 (1.37) .70

11 !#"A&6�)E 143))E�� 3.84 (1.02) 3.67 (1.23) .68

12 ��	����������������
 4.08 (0.67) 4.47 (0.84) .19

13 2,WN�JC���P(X@�TG�L������ 3.74 (1.56) 3.92 (0.90) .69

14 !#"���)E��4-?=�*
����� 1.90 (1.00) 2.83 (0.94) .01

15 1)�!#"���)E�K��6V�UR��� 1.90 (0.99) 2.17 (0.58) .34

16 BD8V�UR��� 1.80 (0.79) 2.25 (0.87) .15

17 P(X@�'+ �	>M���� 3.52 (1.31) 3.42 (1.08) .80

Items Patients with Type 2 Diabetes  (N=17) p  valueHealthy persons (N=16)
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3.  

2 	

	 2 Est = 96.40, SE = 38.37, p < .05  

 

4. 1  

2

	 	 	 	

	

 

	 	

	 14 23 	 	

	

	 14 23 	 Table 

4-4  

 

5.  

2

	 	 	 	



� 111 

 

	

	 Table 4-5  

 

6. 1  

2

	

	 	 	

	

	 	 	 	  

	 	

	 	

	 	 	 	 	

Table 4-6 	

38.46 20.93%

	  

 

7.  
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2

	 	 	

	

 

	 	 	

Table 4-7  

 

8.  

2 	1

	1 10%

	1 	1

	1 	

Table 4-8  
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Table 4-4. Affects pre-meal internal and external factors (antecedent) have on dietary lapses (behavior) 

 

Estimate SE z p  value OR 95% CI Estimate SE z p  value OR 95% CI

Univariate model

Internal factor

  Stress -0.02 0.04 -0.43 .67 0.98 [0.92, 1.06] 0.04 0.03 1.53 .13 1.04 [0.99, 1.10]

  Tension-anxiety -0.14 0.13 -1.08 .28 0.87 [0.68, 1.11] 0.08 0.11 0.71 .48 1.08 [0.87, 1.35]

  Depression -0.22 0.15 -1.47 .14 0.81 [0.60, 1.08] 0.07 0.12 0.60 .55 1.08 [0.84, 1.37]

  Anger-Hostility -0.17 0.12 -1.34 .18 0.85 [0.66, 1.08] 0.19 0.11 1.67 .09 1.20 [0.97, 1.50]

  Vigor 0.46 0.12 3.74 .00 1.58 [1.24, 2.02] 0.11 0.11 0.97 .33 1.11 [0.90, 1.38]

  Fatigue 0.49 0.11 4.57 .00 1.63 [1.32, 2.01] 0.21 0.08 2.51 .01 1.23 [1.05, 1.45]

  Confusion 0.09 0.14 0.62 .54 1.09 [0.83, 1.43] 0.11 0.14 0.84 .40 1.12 [0.86, 1.46]

  Appetite 0.09 0.05 2.07 .04 1.09 [1.00, 1.20] -0.03 0.04 -0.73 .47 0.97 [0.90, 1.05]

  Hunger -0.03 0.08 -0.34 .73 0.97 [0.83, 1.14] -0.14 0.07 -1.89 .06 0.86 [0.75, 1.00]

  Cravings 0.34 0.09 3.88 .00 1.34 [1.18, 1.66] 0.05 0.08 0.64 .52 1.05 [0.90, 1.24]

External factor

  Time zone 0.18 0.17 1.06 .29 1.20 [0.86, 1.66] 0.74 0.23 3.22 .00 2.10 [1.34, 3.29]

  Eating out 1.32 0.56 2.37 .02 3.74 [1.26, 11.11] 0.72 0.35 2.09 .04 2.06 [1.04, 4.06]

  Social situation -0.44 0.38 -1.17 .24 0.64 [0.31, 1.35] 1.18 0.42 2.82 .00 3.25 [1.43, 7.37]

Multivariate model

Internal factor

  Vigor 0.48 0.13 3.75 .00 1.62 [1.26, 2.09] - - - - - -

  Fatigue 0.52 0.12 4.46 .00 1.68 [1.34, 2.11] 0.16 0.09 1.85 .06 1.18 [0.99, 1.40]

  Cravings 0.23 0.09 2.52 .01 1.26 [1.05, 1.52] - - - - - -

External factor

  Time zone - - - - - - 0.70 0.24 2.92 .00 1.26 [1.26, 3.23]

  Eating out 1.58 0.61 2.61 .01 4.86 [1.48, 15.91] 0.33 0.39 0.83 .41 1.38 [0.64, 2.98]

  Social situation - - - - - - 1.13 0.47 2.40 .02 3.10 [1.26, 3.30]

Note . Obs.  = observations

Patients with type 2 Diabetes [ N  = 17, Obs. = 459 ] Healthy persons [ N  = 15, Obs . = 533]
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Table 4-5. Relations between dietary lapses (behavior) and pre-post meal internal factors differences 

 

  

Estimate SE z p  value OR 95% CI Estimate SE z p  value OR 95% CI

Univariate model

Internal factor

  Δ Stress 0.03 0.04 0.85 .40 1.03 [0.96, 1.14] -0.04 0.03 -1.12 .26 0.96 [0.90, 1.03]

  Δ Tension-anxiety 0.04 0.12 0.37 .72 1.04 [0.83, 1.32] 0.03 0.11 0.24 .81 1.03 [0.82, 1.28]

  Δ Depression 0.21 0.15 1.43 .15 1.24 [0.92, 1.65] -0.12 0.14 -0.84 .40 0.89 [0.68, 1.17]

  Δ Anger-Hostility 0.09 0.11 0.88 .38 1.10 [0.89, 1.35] 0.06 0.12 0.50 .62 1.06 [0.84, 1.34]

  Δ Vigor -0.64 0.14 -4.74 .00 0.53 [0.40, 0.69] 0.31 0.11 2.86 .00 1.36 [1.10, 1.68]

  Δ Fatigue -0.41 0.11 -3.78 .00 0.66 [0.53, 0.82] -0.03 0.10 -0.28 .78 0.97 [0.80, 1.18]

  Δ Confusion -0.10 0.13 -0.81 .42 0.90 [0.70, 1.16] -0.07 0.12 -0.55 .58 0.94 [0.74, 1.18]

  Δ Appetite -0.10 0.04 -2.75 .01 0.90 [0.84, 0.97] 0.03 0.03 0.79 .43 1.03 [0.96, 1.10]

  Δ Hunger -0.10 0.07 -1.44 .15 0.91 [0.80, 1.04] -0.01 0.06 -0.21 .84 0.99 [0.87, 1.12]

  Δ Cravings -0.26 0.07 -3.71 .00 0.77 [0.67, 0.88] 0.12 0.07 1.73 .08 1.12 [0.98, 1.28]

Multivariate model

Internal factor

  Δ Vigor -0.58 0.14 -4.12 .00 0.56 [0.42, 0.74] - - - - - -

  Δ Fatigue -0.34 0.12 -2.91 .00 0.71 [0.57, 0.90] - - - - - -

  Δ Cravings -0.19 0.07 -2.58 .01 0.83 [0.72, 0.96] - - - - - -

Note . Obs . = observations

Patients with type 2 diabetes [ N  = 17, Obs . = 459 ] Healthy persons [ N  = 15, Obs . = 533]
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Table 4-6. Differences in the degree of BMI on pre-meal internal and external factors (antecedent) influences on dietary lapses (behavior) 

 

  

Estimate SE z p  value OR 95% CI Estimate SE z p  value OR 95% CI

Univariate model

Internal factor

  Vigor 0.38 0.15 2.50 .01 1.47 [1.09, 1.98] 0.57 0.21 2.76 .01 1.77 [1.18, 2.65]

  Fatigue 0.41 0.15 2.70 .01 1.50 [1.12, 2.02] 0.54 0.15 3.50 .00 1.73 [1.27, 2.32]

  Cravings 0.45 0.13 3.50 .00 1.57 [1.22, 2.03] 0.23 0.12 2.02 .04 1.26 [1.01, 1.58]

External factor

  Eating out 1.45 0.91 1.58 .11 4.26 [0.71, 25.60] 1.22 0.72 1.69 .09 3.37 [0.82, 13.79]

Multivariate model

Internal factor

  Vigor 0.43 0.16 2.69 .01 1.54 [1.12, 2.11] 0.63 0.21 3.02 .00 1.88 [1.25, 2.84]

  Fatigue 0.45 0.16 2.87 .00 1.56 [1.15, 2.12] 0.63 0.17 3.72 .00 1.88 [1.35, 2.63]

  Cravings 0.48 0.14 3.42 .00 1.61 [1.23, 2.11] 0.01 0.13 0.09 .93 1.01 [0.79, 1.30]

External factor

  Eating out 1.91 0.96 1.99 .05 6.74 [1.03, 44.20] 1.50 0.79 1.89 .06 4.47 [0.95, 21.09]

Note. BMI = body mass index, Obs.  = observations

High level of BMI [N  = 8, Obs.  = 187] Low level of BMI [N  = 9, Obs.  = 272]
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Table 4-7. Differences in the degree of BMI on relations between dietary lapses (behavior) and pre-post meal internal factors differences (short term consequences) 

 

Estimate SE z p  value OR 95% CI Estimate SE z p  value OR 95% CI

Univariate model

Internal factor

  Δ Vigor -0.73 0.20 -3.68 .00 0.48 [0.32, 0.71] -0.54 0.19 -2.94 .00 0.58 [0.40, 0.83]

  Δ Fatigue -0.44 0.16 -2.67 .01 0.65 [0.47, 0.89] -0.42 0.15 -2.81 .01 0.66 [0.49, 0.88]

  Δ Cravings -0.35 0.10 -3.44 .00 0.70 [0.58, 0.86] -0.16 0.10 -1.71 .09 0.85 [0.70, 1.02]

Multivariate model

Internal factor

  Δ Vigor -0.70 0.21 -3.32 .00 0.50 [0.33, 0.75] -0.48 0.19 -2.50 .01 0.62 [0.42, 0.90]

  Δ Fatigue -0.42 0.19 -2.24 .02 0.66 [0.50, 0.95] -0.35 0.16 -2.19 .03 0.70 [0.51, 0.96]

  Δ Cravings -0.32 0.11 -2.92 .00 0.72 [0.58, 0.90] -0.06 0.10 -0.59 .56 0.94 [0.79, 1.14]

Note. BMI = body mass index, Obs.  = observations

High level of BMI [N  = 8, Obs.  = 187] Low level of BMI [N  = 9, Obs.  = 272]
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Table 4-8. Factors influencing daily average glucose values (long term consequence) 

Covariates Estimate 95% lower 95% upper p  value

Univariate model

    Dietary lapses 4.87 -0.64 10.38 .08

Multivariate model 

    Dietary lapses 5.72 1.09 10.35 .02

�MVPA -0.09 -0.17 -0.02 .02

�Stress 1.08 0.45 1.71 .00

�Sleeping hours -1.94 -3.45 -0.44 .01

Note . Obs.  = observations, MVPA = moderate to vigorous intensity physical activity

Patients with type 2 diabetes [ N  = 17, Obs.  = 145]
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Ecological Momentary Assessment EMA

2

2

 

EMA signal-contingent recordings 2 568

 75.13%,  16.67%,  100.00% 612  91.07%,  61.90%, 

 100.00% 2 2

16.67% Event-

contingent recordings 2 203 11.94 ± 1.22 ,  11 , 

 14 200 12.50 ± 1.54 ,  10 ,  14

2 676  3¥9.76 ± 13.86,  10 ,  56

649 40.56 ± 11.16,  27 ,  66 2

716 37.35 ± 12.33,  13 ,  54 630 39.37 ± 10.71, 

 22 ,  64 2

2 10 13 signal-

contingent recordings
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signal-contingent recordings event-contingent recordings

2

 

14

2 12

2 16

2

EMA 2

 

2

2

2

1

2 1 1

1

1 1
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2

 

2

Bongers, Jansen, Havermans, Roefs, & Nederkoorn, 

2013 Boh et al. 2016 EMA

Cheerful / Happy

2

Boh et al. 2016 2

2

2008
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2 PHQ-9 10

1

2 PHQ-9 5 9

 

�

� Weingarten & Elston, 1990

2

2

Chechlacz et al., 2009 2000

Darling, Dingess, Schlidt, Smith, & Brown, 2016

2

2
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4.54 ± 1.41 4.29 ± 1.46

Yu et al. 2013

2

2

2

HbA1c

2

2

 

2

14

23 2

2

3.74 2000

2 2

9.21
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Thomas, Doshi, Crosby, & Lowe 2011 EMA

 

2

2

2-2 ACT
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2 2-2  

 

 

2-1 2 2-2

EMA ACT

 

 

1.   

2-1 2-1  

 

2.  

1 Acceptance and Action Diabetes Questionnaire AADQ; 1-1  

8

1 7 7
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2  Mindfulness Attention Awareness Scale MAAS; , 2016

15 1 6

6

 

3 Values Clarification Questionnaire for Patients with Diabetes VCQD; 1-2

15 1

7 7

 

 

3.  

EMA 1 within level

2 between level

1 within level  

 

  

2

2-1
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2

2-1
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4.  

2017-037  

 

 

1.  

AADQ 39.05 ± 7.78 MAAS 62.18 ± 12.00 VCQD

74.90 ± 15.97 MAAS 2

 

 

2.  
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18.63 34.52%

 

10%

21.71

31.60%

Table 4-7-1, 4-7-2  

 

3.  
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18.88 38.11%

Table 4-8  
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Table 4-7-1. Differences in the degree of acceptance on pre-meal internal factors (antecedent) influences on dietary lapses (behavior) 

 

  

Estimate SE z p  value OR 95% CI Estimate SE z p  value OR 95% CI

Univariate model

Internal factor

  Vigor 0.65 0.27 2.43 .02 1.92 [1.13, 3.26] 0.38 0.14 2.66 .01 1.46 [1.10, 1.93]

  Fatigue 0.12 0.15 0.75 .45 1.12 [0.83, 1.51] 0.75 0.16 4.66 .00 2.12 [1.54, 2.90]

  Cravings 0.23 0.13 1.70 .09 1.26 [0.97, 1.63] 0.41 0.12 3.39 .00 1.51 [1.20, 1.91]

Multivariate model

Internal factor

  Vigor 0.64 0.27 2.43 .02 1.90 [1.13, 3.20] 0.42 0.16 2.67 .01 1.52 [1.12, 2.07]

  Fatigue 0.19 0.16 1.22 .22 1.21 [0.89, 1.64] 0.83 0.17 4.81 .00 2.30 [1.63, 3.22]

  Cravings 0.13 0.13 1.00 .32 1.14 [0.88, 1.50] 0.30 0.13 2.30 .02 1.35 [1.05, 1.74]

Note. Obs . = observations

High level of diabetes acceptance [N  = 7, Obs.  = 220] Low level of diabetes acceptance [N  = 10, Obs.  = 249]
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Table 4-7-2. Differences in the degree of mindfulness on pre-meal internal factors (antecedent) influences on dietary lapses (behavior) 

 

Estimate SE z p  value OR 95% CI Estimate SE z p  value OR 95% CI

Univariate model

Internal factor

  Vigor 0.26 0.22 1.22 .22 1.30 [0.85, 1.99] 0.63 0.17 3.70 .00 1.88 [1.35, 2.62]

  Fatigue 0.02 0.15 0.15 .88 1.00 [0.76, 1.38] 1.03 0.21 4.84 .00 2.80 [1.85, 4.26]

  Cravings 0.33 0.17 1.98 .05 1.39 [1.00, 1.93] 0.40 0.13 3.09 .00 1.49 [1.16, 1.91]

Multivariate model

Internal factor

  Vigor 0.18 0.24 0.75 .45 1.20 [0.75, 1.90] 0.50 0.20 2.47 .01 1.66 [1.11, 2.47]

  Fatigue 0.13 0.17 0.76 .45 1.14 [0.82, 1.58] 0.94 0.23 4.13 .00 2.55 [1.64, 3.98]

  Cravings 0.30 0.18 1.67 .09 1.35 [0.95, 1.92] 0.20 0.16 1.29 .20 1.22 [0.90, 1.67]

Note. Obs.  = observations

High level of mindfulness [N = 8, Obs.  = 212] Low level of mindfulness [N  = 7, Obs.  = 170]
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Table 4-8. Differences in the degree of values on relations between dietary lapses (behavior) and pre-post meal internal factors differences (short term consequences) 

 

 

  

Estimate SE z p  value OR 95% CI Estimate SE z p  value OR 95% CI

Univariate model

Internal factor

  Δ Fatigue -0.06 0.18 -0.35 .73 0.94 [0.66, 1.33] -0.67 0.16 -4.12 .00 0.51 [0.37, 0.71]

  Δ Cravings -0.07 0.10 -0.70 .48 0.93 [0.76, 1.14] -0.40 0.10 -4.02 .00 0.67 [0.55, 0.82]

Multivariate model

Internal factor

  Δ Fatigue -0.05 0.18 -0.26 .80 0.96 [0.67, 1.36] -0.61 0.17 -3.63 .00 0.54 [0.39, 0.75]

  Δ Cravings -0.07 0.11 -0.66 .51 0.93 [0.76, 1.15] -0.36 0.11 -3.39 .00 0.70 [0.57, 0.86]

Note. Obs . = observations

High level of values clarification [N  = 9, Obs.  = 229] Low level of values clarification [N  =8, Obs.  = 230]
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2 0% 11.8%

HbA1c 2 7.06 7.04
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Zeevi et al., 2015 2-1 2

2
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2
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Fukuo et al., 2009 EMA
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5 Ecological Momentary Assessment

 

1 2 3  

 

1

MABIs

1 4 Acceptance and Commitment Therapy ACT

3

2

Gregg et al., 2007 ACT Sheppaard et al., 2010 Dindo et al., 2012; 
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Dindo et al., 2015b ACT
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2.   
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4.  

1 Acceptance and Action Diabetes Questionnaire AADQ; 1-1  
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8

1 7 7

 

2  Mindfulness Attention Awareness Scale MAAS; , 2016

15 1 6

6

 

3 Values Clarification Questionnaire for Patients with Diabetes VCQD; 1-2

15 1

7 7

 

4  Patient Health Questionnaire-9 PHQ-9; , 2009
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5

 

 

5.  

EMA 2-1 signal-contingent recordings 1 3

event-contingent recordings

2-1 1~2

 

 

6.  

2-1 2 1  

 

7.  

2-1 1 moderate 

to vigorous intensity physical activity ; MVPA  

 

8.  

EMA 1 within level

2 between level
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1 within level

within level

 

 

 EMA 2-1 EMA

R graphicalVAR

1

contemporaneous network temporal 

network 2

Epskamp et al., 2018

2-1

2

2

2

 

Contemporaneous network t

t
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2 Contemporaneous network t

— —

— — 2

2

1 1 1

 

temporal network EMA

t t+1

1

1 1 1

1 1  

 

Cohen 1998  Cohen’d

d = .20 d = .50 d = .80  

 1 1

1 1

R scdhlm Valentine, 

Tanner-Smith, Pustejovsky, & Lau, 2016 AB AB



� 149 

Between-case 

standardized mean difference estimator BC-SMD BC-SMD = .20 BC-SMD = .50

BC-SMD = .80 BC-SMD Hedges 1981  Hedges’g

1

1 1 1

 

 1 1

1 1
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9.  

2017-298  
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1.  

2 8 Table 5-1  

14 EMA 986 signal-contingent 

recordings 268  79.76%

ID 1  90.48% , ID 2  97.62% , ID 3  33.33% , ID 4

 54.76% , ID 5  88.10% , ID 6  95.24% , ID 7  57.14% , ID 

8  100.00% Event-contingent recordings 100  12.50 ± 

1.07 289  36.12 ± 7.23 326

 40.75 ± 10.55 ID 1 13 , 39 , 

35 , ID 2 13 , 27 , 54 , ID 3 11 , 24 , 24

, ID 4 12 , 34 , 30 , ID 5 13 , 44 , 43 , 

ID 6 13 , 41 , 53 , ID 7 13 , 38 , 42 , ID 8

14 , 42 , 45  

14 EMA 948 signal-contingent 

recordings 264  78.57%

ID 1  90.48% , ID 2  76.19% , ID 3  30.95% , ID 4

 26.19% , ID 5  100.00% , ID 6  95.23% , ID 7  83.33% , ID 

8  100.00% Event-contingent recordings 102  12.75 ± 
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0.89 273  34.12 ± 6.59 309

 38.62 ± 11.46 ID 1 13 , 31 , 

27 , ID 2 13 , 25 , 40 , ID 3 12 , 33 , 

41 , ID 4 11 , 25 , 19 , ID 5 13 , 40 , 38

, ID 6 13 , 40 , 56 , ID 7 13 , 39 , 48 , 

ID 8 14 , 40 , 40  

 

2.  

Table 5-2  
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Table 5-1. Demographic data of study participants 

 

  

Age in years, M (SD )

Gender: n (%) female

Marital status, n (%)

�Single

�Married

Body mass index in k/m2, M (SD )

Diabetes duration years, M (SD )

HbA1c, M (SD )

Insulin, n (%)

Oral medication, n (%)

Diabetes complications, n (%)

8 (100%)

0 (0%)

Patients with type 2 Diabetes (N=8)

54.88 (10.47)

4 (50%)

0 (0%)

8 (100%)

26.72 (7.65)

10.12 (8.87)

7.04 (0.50)

0 (0%)
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Tabe 5-2. Descriptive statistics of each item from Ecological Momentary Assessment (EMA) 

�

 

 

  

signal
contingent

before eating
 (selfcare)

after eating
 (selfcare)

before eating
(dietary lapse)

after eating
(dietary lapse)

signal
contingent

before eating
 (selfcare)

after eating
 (selfcare)

before eating
(dietary lapse)

after eating
(dietary lapse)

Internal factor

  Tension-anxiety 1.43 (0.47) 1.42 (0.46) 1.26 (0.39) 1.53 (0.53) 1.35 (0.54) 1.47 (0.62) 1.59 (0.73) 1.36 (0.43) 1.85 (1.16) 1.46 (0.77)

  Depression 1.34 (0.42) 1.32 (0.41) 1.27 (0.42) 1.46 (0.48) 1.30 (0.49) 1.41 (0.54) 1.46 (0.44) 1.31 (0.45) 1.61 (0.82) 1.44 (0.78)

  Anger-Hostility 1.58 (0.48) 1.60 (0.50) 1.36 (0.41) 1.70 (0.74) 1.42 (0.50) 1.51 (0.49) 1.52 (0.43) 1.41 (0.43) 1.85 (0.93) 1.62 (0.73)

  Vigor 4.07 (1.05) 4.06 (1.12) 4.21 (1.30) 4.44 (0.97) 4.32 (1.03) 3.82 (1.09) 3.69 (1.17) 3.95 (1.19) 4.12 (0.97) 4.24 (1.04)

  Fatigue 2.36 (1.10) 2.25 (1.01) 2.10 (1.00) 2.59 (1.19) 2.47 (1.09) 2.64 (1.31) 2.55 (1.27) 2.30 (1.24) 2.93 (1.39) 2.66 (1.29)

  Confusion 1.44 (0.61) 1.41 (0.55) 1.37 (0.52) 1.47 (0.68) 1.42 (0.58) 1.40 (0.56) 1.36 (0.47) 1.30 (0.46) 1.60 (0.81) 1.50 (0.76)

  Hunger 3.87 (1.74) 3.90 (1.78) 1.29 (0.34) 4.06 (1.33) 1.33 (0.40) 2.23 (0.97) 3.72 (1.85) 1.54 (0.55) 4.36 (1.19) 1.77 (0.67)

  Cravings 3.73 (1.82) 3.70 (1.85) 1.27 (0.35) 4.01 (1.50) 1.31 (0.36) 2.18 (0.93) 3.62 (1.97) 1.57 (0.55) 4.34 (1.14) 2.03 (0.72)

External factor

  Time (14:00-23:00) - -

  Eating out - -

  Social situation - -

Dietary lapses - 24.00% 11.06%

2.35% 7.54% 9.50% 8.33%

6.47% 5.66% 4.50% 13.88%

Baseline Treatment

35.88% 46.82% 34.78% 44.44%
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3. EMA  

14 EMA EMA

1

Figure 5-1-1, 5-1-2 1

Figure 5-2-1, 5-2-2 Figure 5-2-3, 5-2-4

2-1, 2-2

 

 

ID 1 50 BMI = 38.66 HbA1c = 7.3  

Figure 5-1-1

2

2

2

 

Figure 5-2-1 1 1

1 1
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Figure 5-2-3

 

2

2

	 	

 

 

ID 2 50 BMI = 23.78 HbA1c = 6.7  

Figure 5-1-1

2

2

2

 

Figure 5-2-1 1 1

1 1
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Figure 5-2-3

 

2

 

 

ID 3 60 BMI = 17.90 HbA1c = 6.2  

Figure 5-1-1

2

2

2

 

Figure 5-2-1 1 1

1 1

Figure 5-2-3
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2 2

2

	 	

 

 

ID 4 60 BMI = 22.03 HbA1c = 7.6  

Figure 5-1-1

2

2

2

 

Figure 5-2-1 1 1
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1 1

	 	

 

 

ID 5 40 BMI = 38.67 HbA1c = 6.9  

2

1

 

 

 

 

 

ID 6 40 BMI = 36.57 HbA1c = 7.3  
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Figure 5-1-2

2

2

2

 

Figure 5-2-2 1 1

1 1

 

 

 

ID 7 40 BMI = 21.24 HbA1c = 6.7  

Figure 5-1-2

2



� 161 

2

2

 

Figure 5-2-2 1 1

1 1

1 1

Figure 5-2-4

 

 

 

ID 8 60 BMI = 22.84 HbA1c = 7.6  

Figure 5-1-2

2
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Figure 5-2-2 1 1

1 1

Figure 5-2-4

 

2
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Figure 5-1-1.  Personalized contemporaneous network modeling for ID 1 to ID 4 in baseline 

 Circles (nodes) represent variables and links indicate partial correlations between variables in the same window of 

measurement, after controlling for all other variables in the same window of measurement and all variables of the 

previous window of measurement. Solid links indicate positive relationship, broken links indicate negative 

relationship, and the width of links indicate the strength of the relationship. Note. PPG = postprandial blood glucose, 

Time = time (14:00 to 23:00) 

� � � � � � � �
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Figure 5-1-2. Personalized contemporaneous network modeling for ID 6 to ID 8 in baseline 

 Circles (nodes) represent variables and links indicate partial correlations between variables in the same window of 

measurement, after controlling for all other variables in the same window of measurement and all variables of the 

previous window of measurement. Solid links indicate positive relationship, broken links indicate negative 

relationship, and the width of links indicate the strength of the relationship. Note. PPG = postprandial blood glucose, 

Time = time (14:00 to 23:00) 

� � � � � � � � � � �
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Figure 5-2-1. Personalized contemporaneous network modeling for ID 1 to ID 4 in baseline 

 Circles (nodes) represent variables and links indicate partial correlations between variables in the same window of 

measurement, after controlling for all other variables in the same window of measurement and all variables of the 

previous window of measurement. Solid links indicate positive relationship, broken links indicate negative 

relationship, and the width of links indicate the strength of the relationship. Note. MVPA = moderate to vigorous 

intensity physical activity 

 

� � � � � � � � � � �
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Figure 5-2-2. Personalized contemporaneous network modeling for ID 6 to ID 8 in baseline 

 Circles (nodes) represent variables and links indicate partial correlations between variables in the same window of 

measurement, after controlling for all other variables in the same window of measurement and all variables of the 

previous window of measurement. Solid links indicate positive relationship, broken links indicate negative 

relationship, and the width of links indicate the strength of the relationship. Note. MVPA = moderate to vigorous 

intensity physical activity 

 

 

� � � � � � � � � � � � �
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Figure 5-2-3. Personalized temporal network modeling for ID 1 to ID 4 in baseline 

 Circles (nodes) represent variables and links denote that one variable predicts another variable in the next window 

of measurement. Solid links indicate positive relationship, broken links indicate negative relationship, and the width 

of links indicate the strength of the relationship. Note. MVPA = moderate to vigorous intensity physical activity 

 

� � � � � � � � � � � � �
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Figure 5-2-4. Personalized temporal network modeling for ID 6 to ID 8 in baseline 

 Circles (nodes) represent variables and link denotes that one variable predicts another variable in the next window 

of measurement. Solid links indicate positive relationship, broken links indicate negative relationship, and the width 

of links indicate the strength of the relationship. Note. MVPA = moderate to vigorous intensity physical activity 

  

� � � � � � � � � � � � �
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4.  

Table 5-2  

AADQ

Cohen's d = -0.61, p < .05 ID 1, ID 

3, ID 5, ID 6, ID 7, ID 8 ID 2

 

MAAS

Cohen's d = -0.02, p = n.s. ID 3, ID 5

ID 1, ID 2, ID 6, ID 7 ID 8

 

VCQD Cohen's 

d = 0.19, p = n.s. ID 5, ID 6

ID 1 ID 2, ID 3, ID 7, ID 8

 

PHQ-9 5 10

0 10 1
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Table 5-2. Mean and standard deviation of AADQ, MAAS, VCQD and PHQ-9 in baseline and treatment 

  

Baseline Treatment d p  value

AADQ, M (SD) 39.86 (7.29) 44.28 (6.75) -0.61 .03

  ID 1 40 44

  ID 2 47 44

  ID 3 40 46

  ID 4 48 uncollected

  ID 5 50 56

  ID 6 28 35

  ID 7 35 38

  ID 8 39 47

MAAS, M (SD) 64.71 (16.71) 66.00 (16.46) -0.02 .90

  ID 1 69 67

  ID 2 75 76

  ID 3 62 66

  ID 4 58 uncollected

  ID 5 72 82

  ID 6 34 36

  ID 7 55 54

  ID 8 86 81

VCQD, M (SD) 78.71 (19.64) 75.14 (18.71) 0.19 .52

  ID 1 59 61

  ID 2 90 75

  ID 3 66 49

  ID 4 89 uncollected

  ID 5 100 105

  ID 6 57 78

  ID 7 74 67

  ID 8 105 91

PHQ-9, M (SD) 3.38 (5.76)

  ID 1 3

  ID 2 0

  ID 3 0

  ID 4 4

  ID 5 0

  ID 6 17

  ID 7 3

  ID 8 0
Note. AADQ = The Acceptance and Action Diabetes Questionnaire, MAAS = The Mindful
Attention Awareness Scale, VCQD =  The Values Clarification Questionnaire for Patients
with Diabetes
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5.  

 

6 a 2 b c d

e

4 a 4 b c d

e

6 a 1 b 1 c

d e  

4

3

1

 

 

6.  

1 Fugure 5-3-1 ID 5

baseline 14 2

ID 1, ID 2, ID 3, ID 4, ID 6, ID 7 2

ID 8 2
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BC-SMD = -0.06, 95% Cl = -0.29 to 0.16 2

baseline 14 treatment 14

ID 1, ID 4, ID 6, ID 8

ID 2, ID 3 ID 7

BC-SMD = -

0.24, 95% Cl = -0.51 to -0.02 HbA1c7.0 ID 1, ID 4, ID 6, ID 8

BC-SMD = -0.55, 95% Cl = -

1.20 to -0.12  

 

7.  

1 Fugure 5-3-2

baseline 14 2

ID 1, ID 2, ID 3, ID 5, ID 6, ID 7, ID 8 2

ID 4 2

BC-SMD = 0.08, 95% Cl = -0.21 to 0.37 2

baseline 14 treatment 14

 ID 2

ID 1, ID 3, ID 4, ID 5, ID 6, ID 8 ID 7

BC-SMD = 0.08, 95% Cl = -0.09 
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to 0.26 HbA1c7.0 ID 1, ID 4, ID 6, ID 8

BC-SMD = 0.24, 95% Cl = -0.11 to 0.61  

 

8.  

1 Fugure 5-3-3

baseline 14 2

ID 2, ID 4, ID 5, ID 6, ID 8 2

ID 1, ID 3, ID 7 2

BC-SMD = 0.16, 95% Cl = -0.25 to 0.58 2

baseline 14 treatment 14

ID 5, ID 6, ID 8

ID 1, ID 2, ID 3, ID 4, ID 7

BC-SMD = -0.47, 95% Cl = -0.75 to -

0.20 HbA1c7.0 ID 1, ID 4, ID 6, ID 8

BC-SMD = -0.48, 95% Cl = -0.91 to -0.06  

 

9.  

1 Fugure 5-3-4 baseline

14 2

ID 1, ID 2, ID 4, ID 6, ID 7, ID 8 2
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ID 3, ID 5 2

BC-SMD = 0.07, 95% Cl = -0.20 to 0.35 2

baseline 14 treatment 14

ID 1, ID 4

ID 2, ID 3, ID 5, ID 7, ID 8, ID 8 ID 6

BC-SMD = -0.10, 95% Cl = -0.28 to 0.07

HbA1c7.0 ID 1, ID 4, ID 6, ID 8

BC-SMD = -0.22, 95% Cl = -0.56 to 0.51  

 

10.  

1 1

r = .-15, p = n.s. 1 1

r = .25, p < .05 1 1

r = .27, p < .05 1

1 r = .-06, p = n.s.

1 1 r = .08, p = n.s.

1 1 r = .-03, p = n.s.
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Figure 5-3-1. Transition of day-to-day glucose levels 
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Figure 5-3-2. Transition of day-to-day moderate vigorous physical activity time (minutes) 
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Figure 5-3-3. Transition of day-to-day dietary lapses 
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Figure 5-3-4. Transition of day-to-day stress 
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11.   

 

24.00% 11.06%

Table 5-3  

 

12.  

Table 5-4  
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Table 5-3. Investigation of treatment effects on pre-meal internal factors influences on dietary lapses 

 

  

Estimate SE z p  value OR 95% CI Estimate SE Z p  value OR 95% CI

Univariate model

Internal factor

  Vigor 0.47 0.19 2.52 .01 1.60 [1.11, 2.32] 0.35 0.27 1.31 .19 1.42 [0.84, 2.38]

  Fatigue 0.70 0.17 4.16 .00 2.01 [1.45, 2.79] 0.14 0.18 0.77 .44 1.15 [0.81, 1.64]

  Cravings 0.26 0.13 2.01 .04 1.30 [1.01, 1.68] 0.23 0.16 1.50 .14 1.26 [0.93, 1.71]

Multivariate model

Internal factor

  Vigor 0.43 0.20 2.20 .03 1.54 [1.05, 2.27] 0.39 0.29 1.38 .17 1.48 [0.84, 2.60]

  Fatigue 0.70 0.18 3.79 .00 2.10 [1.40, 2.27] 0.21 0.21 1.02 .31 1.23 [0.82, 1.85]

  Cravings 0.12 0.15 0.81 .42 1.12 [0.85, 1.50] 0.20 0.17 1.18 .24 1.22 [0.88, 1.69]

Note. Obs . = observations

Baseline [N  = 8, Obs.  = 220] Treatment [N  = 8, Obs.  = 236]
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Table 5-4. Investigation of treatment effects on relations between dietary lapses and pre-post meal internal factors differences 

 

 

 

Estimate SE z p  value OR 95% CI Estimate SE z p  value OR 95% CI

Univariate model

Internal factor

  Δ Fatigue -0.47 0.20 -2.35 .02 0.63 [0.42, 0.93] 0.15 0.23 0.65 .52 1.16 [0.74, 1.83]

  Δ Cravings -0.13 0.12 -1.15 .25 0.88 [0.70, 1.10] 0.00 0.15 -0.01 .99 1.00 [0.75, 1.34]

Multivariate model

Internal factor

  Δ Fatigue -0.44 0.20 -2.19 .03 0.64 [0.43, 0.95] 0.15 0.24 0.66 .51 1.17 [0.74, 1.85]

  Δ Cravings -0.08 0.12 -0.70 .49 0.92 [0.73, 1.16] -0.02 0.15 -0.10 .92 0.98 [0.73, 1.32]

Note. Obs . = observations

Baseline [N  = 8, Obs.  = 220] Treatment [N  = 8, Obs.  = 236]
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13. EMA   

 

ID 1 50 BMI = 38.66 HbA1c = 7.3  

Figure 5-4-1 2

2

 

Figure 5-5-1 1 1

1 1

Figure 5-5-2  

 

ID 2 50 BMI = 23.78 HbA1c = 6.7  

Figure 5-4-1

2  

Figure 5-5-1 1

1 1

1 1

Figure 5-5-2  

 

ID 3 60 BMI = 17.90 HbA1c = 6.2  
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Figure 5-4-1. Personalized contemporaneous network modeling for ID 1 to ID 3 in treatment 

 Circles (nodes) represent variables and links indicate partial correlations between variables in the same window of 

measurement, after controlling for all other variables in the same window of measurement and all variables of the 

previous window of measurement. Solid links indicate positive relationship, broken links indicate negative 

relationship, and the width of links indicate the strength of the relationship. Note. PPG = postprandial blood glucose, 

Time = time (14:00 to 23:00) 

� � � � � � � � � � � �
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Figure 5-4-2. Personalized contemporaneous network modeling for ID 6 to ID 8 in treatment 

 Circles (nodes) represent variables and links indicate partial correlations between variables in the same window of 

measurement, after controlling for all other variables in the same window of measurement and all variables of the 

previous window of measurement. Solid links indicate positive relationship, broken links indicate negative 

relationship, and the width of links indicate the strength of the relationship. Note. PPG = postprandial blood glucose, 

Time = time (14:00 to 23:00) 

� � � � � � � � � � � � � � �
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Figure 5-5-1. Personalized contemporaneous network modeling for ID 1 to ID 3, ID 8 in treatment 

 Circles (nodes) represent variables and links indicate partial correlations between variables in the same window of 

measurement, after controlling for all other variables in the same window of measurement and all variables of the 

previous window of measurement. Solid links indicate positive relationship, broken links indicate negative 

relationship, and the width of links indicate the strength of the relationship. Note. MVPA = moderate to vigorous 

intensity physical activity 

� � � � � � � � � � � � �
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Figure 5-5-2. Personalized temporal network modeling for ID 1 to ID 3, ID 8 in treatment 

 Circles (nodes) represent variables and link denotes that one variable predicts another variable in the next window 

of measurement. Solid links indicate positive relationship, broken links indicate negative relationship, and the width 

of links indicate the strength of the relationship. Note. MVPA = moderate to vigorous intensity physical activity 
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Table 5-5. Summary of the effects of treatment 

 

 

 

  

AADQ MAAS VCQD EMA assessment Glucose MVPA Dietary lapses Stress

ID 1 � � � � � � � �

ID 2 × � × × � � � �

ID 3 � � × � � � � �

ID 4 � � � � � � � �

ID 5 � � � � � � � �

ID 6 � � � � � � � ×

ID 7 � � × � × × � �

ID 8 � × × � � � � �

Number of
effectiveness 6 2 2 6 4 1 3 2

     Note.  AADQ = The Acceptance and Action Diabetes Questionnaire, MAAS = The Mindful Attention Awareness Scale, VCQD =  The Values
Clarification Questionnaire for Patients with Diabetes, MVPA = moderate to vigorous intensity physical activity

Process Outcome
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