I—,—-

T
e
THR

FoAMARRBRERBLE ) ARES S I DEFR

PRI EEELI VT EFL
TR 2 4p B

I\/IOST109 —2410—

109 # 08 * 01 p 2

LR
H- %gpﬁ 2R /w2
IEEEEE OFe3 %

H—227—001—SSS
110 £ 07 * 31 p

HT R ho R

EIGEE <

FiEpTESEL

FHEAEA IR A
LA FRE - EEE
FEFE AR HREx

A ELHIAEHFLG > T I TAIREL S E
# {7 @wtmﬁﬁ%p;wﬁﬁé
N REE T R TR

HEHEE SRS - I

i:w
‘_H

\.

HES

[JE > Exie o i
SRS TEEN - 3 )




I £

1‘%%;— FAEROIL G R BB T LR PMAETT Sop 4 p A E Rarei 0 & BB
FiREAp e FRRAE A P ‘\"p‘: LenE £ G P AR L EHTRE REE IR o & F AP B T
BB 2 B aip AR o R W YRR iR a B m 4 A ‘\? SRR
pdfﬂ%*’* 2 o AL EY FREF IR D ARRB AL R Y g AS E DT B
* o 4 17 (latent profile analysis) e U 74 F > & R P op A L AR AL TR TS IS S
%“%‘ﬂ SRR LU Rl oLl LS R L L R
ki = bh’ql%fj\}gﬁ”’ﬁ: 1% b’i’f}% FRORALH 2 pRE 0 P w T T BRI EEBRERE T D r?-%i’%f
BFREY FH o PRt ERIEY > FEL S 2 ERFT EX- R AH R A4
fg_fs%é;}% ‘,};;,%j..’# )G B P o H ,b,};:rw TR R o 7}\,{3‘17‘4 Eé*“?’&,jﬁ;ﬁ‘;ﬁﬁd}%/( RN YR 1\.?1‘17 kd
e Bedp it > A RF Uk G ot d AT RS nbmfliﬂil*?“'w e B Ao BTk
BEEEp 4 A A E S HNFRT ALY 2P J oA M opREE e RE Y o



Abstract

Diabetes is a critical public health concern, and the key factor in diabetes control is self-efficacy behavior.
Clinical guidelines for diabetes control across countries all emphasize the importance of self-management in
patients. Numerous studies have focused on clinical care and treatment and have investigated the risk factors
of diabetes control. Scarce research has investigated the relationship between poor health literacy,
self-efficacy behavior, and medical utilization. This study conducted 6 years medical utilization from type 2
diabetes patients and cataloged them into four groups by using latent profile analysis. Another outcome was
the result from ankle-brachial index (ABI) to represent the diabetes control situation. Later, we design the
patient survey questionnaires including Mandarin Multidimensional Health Literacy Questionnaire
(MMHLQ), self-management assessment in diabetes care, and Diabetes Knowledge Questionnaire (DKQ) as
the major components. Only the acquiring the health information dimension of health literacy was related to
health utilization and other variables were not significant. Although we did not get sufficient evidences to
support the hypothesis from the model, the results were consistent with other studies from the univariate
factor analysis related with medical utilization. Those results may help clinical staff to address the effects of
poor health literacy and self-efficacy behavior. In the future, we will conceive useful strategies focusing on
patients with poor health literacy and provide an overview of self-efficacy behavior and medical utilization.
Those results will improve the knowledge in self-management behavior and provide useful strategies in
clinical care for Type 2 diabetes patients.
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Table 1 the basic characteristics from the survey n=429

Variables %
sex Male 256 59.7
female 167 38.9
Education Primary 60 145
Junior high 48 11.2
Senior high 175 40.9
College 109 25.5
graduate 34 7.9
marriage Single 58 16.8
Married 246 71.3
others 41 11.9
SMBG No 231 54.0
yes 197 46.0
Control methods Medication 404 94.2
Insulin 121 28.2
diet 254 59.2
Regular exercise 222 51.7
Control methods 1 78 18.2
2 147 34.3
3 175 40.8
4 26 6.1
smoking yes 91 21.2
drinking yes 51 11.9
Diabetes years <1 33 7.7
1-5 125 29.3
6-10 95 22.2
>11 174 40.7
Family history yes 303 70.6
Health problems yes 186 43.8
Hypertension 102 24.1
Hyperlipidemia 57 13.4
Kidney disease 3 0.7
Asthma 11 2.6
Digestive diseases 20 4.7
Dermatomycosis skin 8 1.9
Arthritis 17 4.0
Heart disease 20 4.7
Hyperuricemia 18 4.2
Health problems counts 1 114 26.9
2 52 12.3
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3.5
0.7
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Table 2. the distribution of survey items and divided levels from health literacy

dimension  variable Very difficult difficult Easy Vary easy
n % n % n % n %

acquiring 1 seeking the knowledge related to disease 16 3.8 36 8.5 276  64.9 97 228
2 acquiring the information related to daily life 11 2.6 25 5.9 273  64.2 116 273
3 searching the needed health information from the internet 69 16.3 41 9.7 196  46.2 118  27.8
4 desire to know the report content from the health exam report 7 1.7 34 8.0 267 63.0 115 27.1

understanding 5 understanding the drug bag info 0.9 19 4.5 266  62.6 136 32.0
6 follow the medical team guideline to take care the disease 13 3.1 273 644 138 325
7 understand the explanation from the medical team 5 1.2 260 61.2 160  37.6
8 follow the package insert from the drug bag 19 4.5 250  59.0 155  36.6

assessing 9 determining the health information solving the health problems 13 3.1 83 19.5 273  64.2 56 13.2
10 determining the health information suiting for myself 21 4.9 66 15.5 286  67.3 52 12.2
11 determining the health information for the consistency with others 25 5.9 87 205 266  62.7 46 10.8
12 judging the health information for trusty from the internet 56 13.2 108 255 197 465 63 14.9

applying 13 applying the health information to understand the disease process 25 5.9 73 17.2 279 65.8 46 10.8
14 applying the health information to copy with the disease 25 5.9 61 14.4 288  68.1 49 11.6
15 applying the health information to understand the health exam outcomes 29 6.8 54 12.7 282 66.5 59 13.9
16 applying the health information to choice the treatments 27 6.4 91 216 255 604 49 11.6

communication 17 proposing the desired treatments to my providers 12 2.8 95 225 241  57.0 75 17.7
18 confirming the understanding of medical guideline with medical team 2 0.5 21 5.0 299 70.5 102 24.1
19 discussing the treatments with my providers 3 0.7 50 11.8 255  60.0 117 275
20 raising questions immediately to medical teams with any 21 5.0 247  58.3 156  36.8
explanations from the medical team

Table 2-2 different dimensions of health literacy and its’ distribution

Dimension Mean +- inadequate Limited/ problematic sufficient excellent S+E
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%

%

%

%

1 acquiring

2 understanding
3 assessing

4 applying

5 communication
Total

34.26+10.0
38.06+8.6
29.77+10.3
30.39+10.9
35.4648.1
33.5248.1

90
19
150
110
54
55

21.0

4.4
35.0
25.6
12.6
12.8

39
19
46
36
44
139

9.1
4.4
10.7
8.4
10.3
32.4

212
264
203
243
238
168

49.4
61.5
47.3
56.6
55.5
39.2

88
127
30
40
93
67

20.5
29.6
7.0
9.3
21.7
15.6

69.9
91.1
54.3
65.9
77.2
54.8
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Table 3 the results from the self-management in diabetes care

variables n %
1. Suggesting exercise Yes 394 93.1
score 7.67 +2.67
Situation 1 not understanding provider’s advice 10
Situation 2 not understanding team advice 8
Situation 3 self-problem 63
2. Suggesting diet yes 405 95.7
Score 7.98 +2.34
Situation 1 not understanding provider’s advice 8
Situation 2 not understanding team advice 7
Situation 3 self-problem 86
3. Medication
a. you need it Yes 409 96.9
b. understanding the plan from the medical team Yes 400 95.2
c. know how to take it Yes 408 96.9
d. understanding the drug information Yes 414 98.1
4. SMBG
a. you need it Yes 375 88.2
b. knowing to use the device Yes 365 85.9
c. knowing the device info Yes 390 92.2
d. knowing the information level yes 371 87.1
3. medication 1 0.9
2 3 0.7
3 35 8.3
4 379 89.6
4. SMBG 1 21 4.9
self-monitoring of blood
glucose
2 34 7.9
127 29.6
4 238 55.5
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Table 4. The results from Diabetes knowledge questionnares (original), Score :15.4 + 4.28

Survey items yes no unknown

n % N % n %
1Eating too much sugar and other sweet foods is a cause of diabetes. 362 85.4 56 13.2 6 1.4
2 The usual cause of diabetes is lack of effective insulin in the bodly. 333 78.5 29 6.8 62 14.6
3 Diabetes is caused by failure of the kidneys to keep sugar out of the urine. 201 47.7 124 29.5 96 22.8
4 Kidneys produce insulin 132 31.4 192 45.6 97 23.0
5 In untreated diabetes, the amount of sugar in the blood usually increases. 391 92.7 9 2.1 22 5.2
6 If I am diabetic, my children have a higher chance of being diabetic. 364 86.1 31 7.3 28 6.6
7 Diabetes can be cured. 134 32.0 250 59.7 35 8.4
8 A fasting blood sugar level of 210 is too high. 353 84.2 31 7.4 35 8.4
9 The best way to check my diabetes is by testing my urine. 120 28.6 259 61.8 40 9.5
10 Regular exercise will increase the need for insulin or other diabetic medication 139 32.8 215 50.7 70 16.5
11 There are two main types of diabetes: Type 1 (insulin-dependent) and Type 2 (noninsulin dependent). 340 80.2 13 3.1 71 16.7
12 An insulin reaction is caused by too much food. 294 69.7 50 11.8 78 18.5
13 Medication is more important than diet and exercise to control my diabetes 151 35.7 245 57.9 27 6.4
14 Diabetes often causes poor circulation 382 90.1 11 2.6 31 7.3
15 Cuts and abrasions on diabetes heal more slowly 402 95.0 12 2.8 9 2.1
16 Diabetics should take extra care when cutting their toenails. 392 92.5 8 1.9 23 54
17 A person with diabetes should cleanse a cut with iodine and alcohol 294 69.5 45 10.6 84 19.9
18 The way | prepare my food is as important as the foods | eat. 379 89.8 16 3.8 27 6.4
19 Diabetes can damage my kidneys. 387 91.3 12 2.8 25 5.9
20 Diabetes can cause loss of feeling in my hands, fingers and feet. 378 89.6 14 3.3 30 7.1
21 Shaking and sweating are signs of high blood sugar. 121 28.7 192 45.5 109 25.8
22 Frequent urination and thirst are signs of low blood sugar. 81 19.1 208 49.2 134 31.7
23 Tight elastic hose or socks are not bad for diabetics. 58 13.7 213 50.5 151 35.8
24 A diabetic diet consists mostly of special foods. 27 115 27.1 265 62.5 44 10.4




Table 5 the variables relationship with health literacy

Health literacy group

P

sex 0.078
age <0.001* Younger is better
education <0.001* +
marriage 0.005* Single is better
SMBG 0.498
Diabetes years 0.034* 1-10 better than <1, >11
Family history 0.04*
Health problems 0.807
Exercise 0.089
diet <0.001* +
Medication

Understanding the plan 0.058

Know how to take it 0.205

Understanding the drug info 0.381
SMBG

Knowing to use the devices 0.002* +

Knowing the device info 0.007* +

Knowing the level <0.001* +
DKQ <0.001* +
SMBG: self-monitoring of blood glucose
Table 5-2 the health outcome with health literacy

Health literacy P
inadequate limited sufficient  excellent
ABI Yes 34 98 118 42 0.355
No 17 32 38 21
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Table 6 the risk of the ankle-brachial index (ABI) with other variables from the logistics regression

OR 95% LO HU P
Age 1.023 995 1.053 111
Sex 591 .302 1.157 125
Education 116
1 .848 217 3.318 813
2 2.459 710 8.516 156
3 .820 279 2.407 718
4 998 341 2.919 997
marriage 506
1.873 554 6.333 313
1.147 437 3.015 781
Smoking 1.516 712 3.229 281
Drinking 970 438 2.149 940
Health literacy 242
1 946 327 2.733 918
486 205 1.154 102
3 596 277 1.282 185
Exercise 1.047 929 1.179 453
Diet 946 831 1.076 397
Medication 1.405 .756 2.613 283
SMBG .898 631 1.278 551
DKQ 1.030 951 1.116 465

6-1 Table 6 the risk of the ankle-brachial index (ABI) with other variables from the logistics regression in
acquiring health information dimension of health literacy

OR LO HU P

Age 1.023 993 1.054 135
Sex 567 284 1.130 107
Education 137
1 643 160 2.587 534

2 2.040 578 7.201 268

3 725 245 2.149 562

4 991 335 2.927 987

marriage 728
1 1.587 461 5471 464

2 1.149 434 3.046 .780

Smoking 1.416 653 3.074 378
Drinking 944 418 2.131 .889
Health literacy .026
947 327 2.748 921

.986 352 2.765 979
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3 400 192 .832 014

Exercise 1.056 936 1.193 374
Diet 942 .828 1.073 .369
Medication 1.391 750 2.581 295
SMBG .887 .620 1.269 511
DKQ 1.040 .958 1.129 347
Table 7 the outcomes distribution
Variable n %
ABI Normal 292 73

Abnormal 108 27
Utilization C1 294 72.8

C2 72 17.8

C3 20 5.0

C4 18 4.5
Table 8 LPA for utilization

mean C1 C2 C3 C4

Proportion 0.61 0.22 0.07 0.10
Al 2.376 1.696 3.227 2.298 5.035
A2 2.339 1.600 3.267 2.248 5.285
A3 2.345 1.559 3.178 2.798 5.370
A4 2.341 1.539 2.902 3.811 5.337
A5 2.394 1.595 2.712 4.784 5.255
A6 2.403 1.677 2.695 4.619 5.031

AIC: 153290.945
BIC: 153531.374
ENTROPY: 0.852
C1: below

C2: decreasing
C3: increasing
C4: high
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Table 9 the risk of Health utilization with other variables from multi-nominal Logistic Regression

2vsl 3vsl 4vs1l
OR 95 OR 95 OR 95 P
Age .969 .938 1.002 .064 1.024 .959 1.094 AT7 1.006 951 1.064 842
Exercise 1.155 .983 1.356 .080 978 775 1.233 .849 .892 717 1.111 .308
Diet .890 762 1.038 138 .863 642 1.160 .328 1.182 .833 1.677 .349
DKQ 977 .892 1.070 614 1.132 928 1.380 221 1.109 924 1.332 .266
sex 1 2.554 | 1.150 5.673 021 1.680 283 9.977 .568 523 118 2.316 .393
education 3 3.973 832 | 18.961 .084 3.962 157 99.769 403 .366 .000 £ | 1.000
4 2.193 488 9.868 .306 3.383E-007 .000 . 993 872 .000 £ | 1.000
5 1.794 518 6.219 .357 1.631 112 23.835 721 | 15112822.970 .000 L .995
6 1.198 334 4.297 781 1.349 .079 23.099 836 | 16314138.534 .000 . .995
marriage 1 1.808 499 6.557 .367 3.509 253 48.587 .349 646 .055 7.590 728
2 .729 251 2.122 562 374 .040 3.460 .387 529 073 3.814 528
smoking 1 1.152 531 2.499 720 190 .032 1.143 .070 .805 150 4.323 .800
drinking 1 1.207 532 2.740 652 1.885 318 11.177 485 3.196 428 23.842 257
Health L 1 971 271 3.486 .964 1.589 .092 27.419 .750 6.994 778 62.868 .083
2 1.054 394 2.822 917 414 .030 5.729 510 745 101 5.483 72
3 979 .394 2.431 .964 2.309 290 18.380 429 665 122 3.634 .638
medication |0 1.449E-007 .000 £ .998 5.585E-008 .000 . .999 1.143E-008 .000 £ .998
1 8.425E-008 .000 £ .997 1.374E-008 .000 . .998 2.656E-008 .000 £ 997
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2 4.100E-008 .000 £ .997 9.515E-009 | 9.515E-009 | 9.515E-009 . 2.502E-008 .000 £ .998
3 1.068 .288 3.964 921 757 .051 11.339 .840 2.310 155 34.441 544

SMBG 0 2.866 126 | 65.110 509 | 3.359E-007 .000 . .998 5.941E-008 .000 L .996
1 .837 .069 | 10.190 .889 28.803 1.362 609.317 .031 9.170 549 | 153.234 123
2 .905 213 3.834 .892 9.046 1.486 55.058 .017 1.592 138 18.360 .709
3 .613 293 1.281 193 1.312 250 6.890 .749 1.810 479 6.843 .382
4
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Table 10 the relationship of utilization with other variables

utilization group

P
sex 0.032* Female
age 0.208
education 0.587
marriage 0.041* marriage better
smbg 0.018* Yes better
Diabetes years 0.037* +
Family history 0.664
Health problems 0.304
Exercise 0.309
diet 0.569
Medication
Understanding the plan 0.126
Know how to take it 0.207
Understanding the drug info 0.891
SMBG
Knowing to use the devices 0.625
Knowing the device info 0.910
Knowing the level 0.372
DKQ 0.757
Health literacy 0.815
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