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: The high prevalence of diabetes with aging population can

bring the serious economic burden and intense National
Health Insurance resources input. Most studies revealed
that the well-control diabetes situation can lead good
quality of life and reduce the risk of complications in the
future. The purpose of this study is to explore the
relationship between the self-management behavior with the
complications. We adopt the health profiles methodology to
investigate the different subgroups for different health
profiles with the risk of diabetic retinopathy and
nephropathy. The study population come from the regional
hospital which start up a case management system from a
decade ago to help Type II diabetes patients can control
their diabetes in an optimal situation. This study contacts
the hospital information system to grab the biomedical test
results records during the study period using the Latent
profile analysis. Later, we design the patient survey
questionnaires including Chinese version Diabetes
Management Self-Efficacy Scale (C-DMSES), Treatment Self-
Regulation Questionnaire for diabetes (TSRQ-diabetes),
barriers, quality of life (EQ5-D), and depression (PHQ-9)
as the major components. Those results from patient survey
can help construct second levels of patient health



o WA

profiles. Those information can help us frame the
comprehensive patient health profiles and test the
validation in the risk of complications in the future. The
study indicated that the relationship between the diabetes
complications and self-efficacy and self-management were
not significant; however, the higher self-regulation scale
may reduce the likelihood of diabetes complication in eye
comparing with those who were the lower self-regulation
scale. By using the LPA method, health profiles in patient
behavior did not show the significant results, but health
profiles in biomarkers find the positive results with the
diabetes complications in eye. Although, we believe
maintaining the normal rate of biomarkers were associated
with patient behavior, we still need more evidence from the
further studies. Those results related to patient behavior
were not statistical significances but still followed the
hypothesis we used in this study. Using different
dimensions of data collection help us evaluate the
relationship between patient health profiles and the risk
of complications in diabetes control. Those results also
improve the knowledge in self-management behavior and
provide useful strategies in clinical care for Type II
diabetes patients.

type 2 diabetes, self-efficiency, survey, LPA
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Abstract

The high prevalence of diabetes with aging population can bring the serious economic burden and
intense National Health Insurance resources input. Most studies revealed that the well-control diabetes
situation can lead good quality of life and reduce the risk of complications in the future. The purpose of
this study is to explore the relationship between the self-management behavior with the complications.
We adopt the health profiles methodology to investigate the different subgroups for different health
profiles with the risk of diabetic retinopathy and nephropathy. The study population come from the
regional hospital which start up a case management system from a decade ago to help Type II diabetes
patients can control their diabetes in an optimal situation. This study contacts the hospital information
system to grab the biomedical test results records during the study period using the Latent profile
analysis. Later, we design the patient survey questionnaires including Chinese version Diabetes
Management Self-Efficacy Scale (C-DMSES), Treatment Self-Regulation Questionnaire for diabetes
(TSRQ-diabetes), barriers, quality of life (EQ5-D), and depression (PHQ-9) as the major components.
Those results from patient survey can help construct second levels of patient health profiles. Those
information can help us frame the comprehensive patient health profiles and test the validation in the
risk of complications in the future. The study indicated that the relationship between the diabetes
complications and self-efficacy and self-management were not significant; however, the higher self-
regulation scale may reduce the likelihood of diabetes complication in eye comparing with those who
were the lower self-regulation scale. By using the LPA method, health profiles in patient behavior did
not show the significant results, but health profiles in biomarkers find the positive results with the
diabetes complications in eye. Although, we believe maintaining the normal rate of biomarkers were
associated with patient behavior, we still need more evidence from the further studies. Those results
related to patient behavior were not statistical significances but still followed the hypothesis we used in
this study. Using different dimensions of data collection help us evaluate the relationship between
patient health profiles and the risk of complications in diabetes control. Those results also improve the
knowledge in self-management behavior and provide useful strategies in clinical care for Type 11

diabetes patients.

Keywords: type 2 diabetes, self-efficiency, survey, LPA
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Table 1. personal Characteristics distribution n=574

Variables n %
sex Male 346 60.3
female 228 39.7
Education Primary 116 20.2
Junior high 75 13.1
Senior high 162 28.2
College 175 30.5
graduate 46 8
Received Health Ed Yes 528 92.0
No 46 8.0
Score: 7.11£2.0
Monitoring Blood sugar regularly  Yes 428 7.48
No 144 25.2
Control method Diet 413 72
Exercise 339 59.1
Joint the patient group Yes 84 11.8
No 506 88.2
PHQ-9 None 536 94 .4
Mild 21 3.7
Moderate 9 1.6
severe 0.4
Table 2 the distribution of different instruments
MIN MAX mean SD
DMSES 19 55 45.57 7.04
TSRQ-D (autonomous type) 12 40 34.88 4.21
TSRQ-D (controlled type) 11 35 26.48 5.52
TSRQ-D (all) 26 75 61.36 8.29
Self-controlled in medication 1 4.66 0.66
Self-controlled in diet 1 3.94 1.04
Self-controlled in blood sugar 1 3.91 1.40
Self-controlled in exercise 1 3.69 1.34
PHQ-9 0 24 3.15 3.53
EQ5-D 40 100 75.1 12.62




Table 3 the Details distribution in questionnaire of DMSES

Cannot do at all Maybe yes maybe no  Certain can do

I am confident that n % n % n % n % n %

1 I can check blood glucose levels by myself if necessary 133 23.3 15 2.6 78 13.7 35 6.1 310 54.3
2 I can reduce blood glucose levels when glucose levels in my blood are too high 34 6.0 16 2.8 104 18.2 97 17.0 320 56.0
3 I can exercise and perform sufficient physical activity (e.g., walking, aerobic 38 6.6 38 6.6 100 17.5 103 18.0 293 51.2
dancing, and muscle exercise)

41 can increase the amount that I exercise if a doctor advises me to do so 39 6.8 28 4.9 106 18.5 122 21.3 277 48.4
5 In the case that [ exercise more, I can modify my healthy diet plan 40 7.0 18 3.1 121 21.1 135 23.5 260 453
6 I can follow a healthy diet plan even when I am not at home 53 9.2 40 7.0 139 243 124 21.6 217 37.9
7 I can follow a healthy diet plan during festivals, traditions, or rituals 47 8.2 45 7.9 141 24.6 148 25.8 192 33.5
8 I can maintain a healthy diet plan when I am feeling stressed or worried 30 5.2 26 4.5 129 22.5 122 21.3 267 46.5
9 I can maintain a healthy diet plan in the event that I get sick 6 1.1 2 0.4 61 10.7 72 12.7 427 75.2
10 I can take medicines as prescribed by a doctor 2 0.4 1 0.2 15 2.6 56 9.8 496 87.0
11 I can schedule an appointment to see a doctor four times a year to check my 1 0.2 9 1.6 25 4.4 538 93.9

diabetes




Table 4 the Details distribution in questionnaire of TSRQ-D

(not at all true 1)

(somewhat true 3)

(very true 5)

I take my medications for diabetes and/or check my glucose because: n % % n % % n %

1 Other people would be mad at me if I didn't. 228 399 36 6.3 70 12.3 63 11.0 174  30.5
2 1 would feel bad about myself if I didn't. 139 242 24 42 82 143 108 18.8 221 385
3 I would feel guilty if I didn't do what my doctor said. 111 19.4 20 3.5 87 152 114 199 240  42.0
4 | find it a personal challenge to do so. 211 36.8 50 8.7 110 19.2 66 11.5 136  23.7
5 I personally believe that controlling my diabetes will improve my health. 8 1.4 4 0.7 22 3.8 70 12.2 469  81.8
6 It's exciting to try to keep my glucose in a healthy range 7 1.2 5 0.9 34 5.9 52 9.1 474 829
7 I want my doctor to think I'm a good patient. 6 1.0 1.4 50 8.7 79 138 429  75.0

The reason | follow my diet and exercise regularly is that:

8 | personally believe that these are important in remaining healthy. 3 0.5 4 0.7 20 3.5 57  10.0 488 853
9 I would be ashamed of myself if I didn't. 68 11.9 37 6.5 126 220 120 21.0 221  38.6
10 r've carefully thought about my diet and exercising and believe it's the right thing to do. 4 0.7 5 0.9 39 6.8 82 143 443 77.3
11 I want others to see that I can follow my diet and stay fit. 11 1.9 15 2.6 56 9.8 95 16.6 396 69.1
12 1 just do it because my doctor said to. 71 12.4 31 5.4 88 154 114 199 269 469
13 | feel personally that watching my diet and exercising are the best things for me. 4 0.7 6 1.0 20 3.5 83 14.5 459 80.2
14 Exercising regularly and following my diet are choices I really want to make. 6 1.0 10 1.7 25 4.4 79 13.8 453 79.1
15 It's a challenge to learn how to live with diabetes. 98 17.1 24 4.2 74 12.9 59 103 318 555




Table 5 the event distribution

n %

Macro- complication  Negative 336 66.5
Follow-up 120 23.8

Positive (abnormal) 49 9.7

EYE- complication Negative 93 18.6
Follow-up 328 65.7

Positive (abnormal) 78 15.6




LPA, questionnaire Including ED-score

3 4 5 6
AIC 23570.322 23418.210 23185.615 22859.704
BIC 23735.788 23627.220 23438.168 23155.801
Adjusted BIC 23615.154 23474.840 23254.043 22939.930
entropy 0.857 0.805 0.864 0.860
Table 6 health profiles from LPA in the questionnaire
5
Class 1 Class 2 Class 3 Class 4 Class 5
average 0.10 0.24 0.42 0.22 0.01
DMSES 45.57 34.887 44.130 47.136 49.110 44.235
TDRQ-A 34.88 31.134 34.535 36.562 33.694 36.008
TDRQ-C 26.48 22.267 25.722 30.481 21.422 26.643
medication 4.66 5.000 3.804 5.000 5.000 1.625
diet 3.94 2.810 3.606 4.189 4.401 3.132
blood sugar 3.91 3.041 3.707 4.209 4.029 2.494
exercise 3.69 2.065 3.415 3.972 4.268 2.754
EQS5-D Score 75.1 68.266 72.210 77.804 76.414 71.316
ED-score 7.11 5.850 7.215 7.454 6.946 6.148




Table 7 the average of normal rate in Biomarkers

mean SD
DBP 0.31 0.18
SBP 0.19 0.15
HBAI1C 0.57 0.34
GLUAC 0.15 0.19
LDL 0.59 0.34
HDL 0.65 0.38
TG 0.73 0.31
Total 0.60 0.29
CREATININE 0.89 0.24
eGFR 0.19 0.36
ACR 0.73 0.40
Microalbumin 0.67 0.40
LPA, Bio in questionnaire

3 4 5 6
AIC 160.851 -50.314 -500.930
BIC 370.876 214.318 -181.691
Adjusted BIC 212.176 14.356 -422.916
entropy 0.967 0.968 0.967

Table 8 health profiles from LPA in the biomarkers
4
Cl C2 C3 C4
0.14 0.10 0.14 0.62

HbA1C 0.568 0.511 0.451 0.402 0.636
GIluAC 0.150 0.117 0.210 0.128 0.153
LDL 0.580 0.604 0.640 0.490 0.603
HDL 0.651 0.609 0.622 0.521 0.695
TG 0.733 0.643 0.654 0.513 0.815
Total 0.597 0.598 0.592 0.545 0.610
DBP 0.309 0.314 0.279 0.388 0.288
SBP 0.194 0.170 0.153 0.158 0.214
Creat 0.888 0.895 0.507 0.944 0.932
eGFR 0.191 0.276 0.947 0.053 0.085
ACR 0.726 0.668 0.053 0.069 0.992
Micro 0.672 0.496 0.066 0.083 0.939




Table 9 the likelihood of macro-complication from the logistic regression

OR 95 LOW 95 UP

SEX Male .628 409 963 .033
AGE 978 958 .998 .033
EDU Primary .092

Junior high 2.625 1.242 5.549 011

Senior high 1.552 187 3.058 204

College 1.653 834 3.273 150
Health Education 7164 320 1.826 545
HE score .986 .868 1.120 .828
DMSES .969 931 1.009 130
TDRQ-A 979 924 1.038 ATT
TDRQ-C 993 .950 1.038 753
PHQ None .309

Mild AT7 147 1.541 216

Moderate 1.969 412 9413 .396
Medication 1.173 842 1.634 .346
Blood sugar 1.235 969 1.574 .087
Diet .905 769 1.067 235
exercise 943 184 1.133 529
EQ5D-score 1.005 .988 1.023 569




Table 10 the likelihood of macro-complication from the logistic regression

OR 95 LOW 95 UP
SEX Male .608 402 917 .018
AGE .980 962 .998 .031
EDU Primary .156
Junior high 2.233 1.107 4.504 .025
Senior high 1.428 154 2.707 275
College 1.360 712 2.598 352
Health Education .882 390 1.995 763
HE score 951 .845 1.071 410
PHQ None 537
Mild 576 197 1.682 313
Moderate 1.331 361 4911 .668
LPA Class 1 916
Class 2 .857 .396 1.852 .695
Class 3 137 350 1.552 422
Class 4 122 322 1.617 428
Class 5 .000 .000 999




Table 11 the likelihood of eye-complication from the logistic regression

OR 95 LOW 95 UP
SEX Male 1.137 .643 2.009 .660
AGE 991 .965 1.017 497
EDU Primary 327
Junior high 1.353 567 3.229 496
Senior high .844 .362 1.966 .694
College .618 .258 1.481 281
Health Education 444 121 1.632 221
HE score 1.036 .882 1.216 .666
PHQ None 295
Mild .258 .030 2.207 216
Moderate 2.018 436 9.346 .369
LPA Class 1 437
Class 2 .964 .366 2.535 .940
Class 3 555 210 1.469 236
Class 4 529 .186 1.508 234
Class 5 .000 .000 999
LPA-bio Class 1 .000
Class 2 4.774 1.699 13.415 .003
Class 3 2.952 1.097 7.942 .032
Class 4 .990 405 2.422 .983
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