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Purpose: The purpose of this study was to investigate associations between self-management and diabetes knowledge, diabetes-
related attitudes, family support, and self-efficacy in adolescents with type 1 diabetes mellitus based on the information-motiva-
tion-behavior skills model. Methods: Data collection was conducted between March 18 and September 30, 2018. Patients (N=87)
aged 12 to 19 years were recruited from the outpatient clinic of S children’s hospital and an online community for patient with
type 1 diabetes mellitus. Data were analyzed using descriptive statistics, the independent t-test, one-way ANOVA, Pearsons
correlation, and hierarchical multiple linear regression with SPSS IBM 23.0, with the two-tailed level of significance set at 0.05.
Results: The mean score of self-management in adolescents with type 1 diabetes mellitus was 61.23%+10.00 out of 80. The
regression analysis showed that self-efficacy and family support significantly explained 56.9% of the variance in self-management
(F=21.38, p<.001). Self-efficacy (3=.504, p<.001) and family support (3=.188, p<.001) were significant predictors of self-manage-
ment. Conclusion: It is necessary to develop individual interventions to improve self-efficacy and family support for adolescents
with type 1 diabetes mellitus to help them enhance their self-management.
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Information
= Diabetes knowledge

Personal motivation
+ Diabetes-related attitudes

Social motivation
- Family support

Health behavior skills
+  Self-efficacy

S
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Figure 1. Modified version of the information-motivation-behavioral skills model.
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Table 1. Socio-demographic Disease-specific Characteristics (N=87)
Variables Characteristics Categories n (%) M=SD
Socio-demographic Sex Male 41 (47.1) -

characteristics Female 46 (52.9)
Age 12~15 49 (56.3) 15.20+2.29
16~19 38 (43.7)
BMI (%ile)* 85~90 (overweight) 7 (8.0) -
> 95 (obesity) 2(2.3)
Education level <Middle school 47 (54.0) -
>High school 40 (46.0)
City Metropolis ' 77 (88.5) -
Others 10 (11.5)
Perceived economic level High 4 (4.6) -
Middle 78 (89.7)
Low 5(5.7)
Most supportive family Father 7 (8.0) -
member with regards to Mother 76 (87.4)
disease management Grandparents 1(1.1)
None 3(3.5)
Disease-specific Years since DM diagnosis <5 39 (44.8) 5.71+4.36
characteristics >5 48 (65.2)
Most recent self-reported <75 45 (62.5) 8.01£2.12
HbA1C level (%) " >75 27 (37.5)
Mode of insulin delivery Long acting and rapid onset-fast acting 80 (92.0) -
Mixed insulin (70/30) 1(1.1)
Insulin pump 6 (6.9)
Frequency of blood <4 32 (36.8) 6.30+3.48°
sugar monitoring per day >4 46 (52.9)
Continuous glucose monitoring (CGM) 9 (10.3)
Hospitalizations None 28 (32.2) -
due to diabetes 1 36 (41.4)
>2 23 (26.4)
Complications Hypoglycemia 52 (59.8) -
secondary to DM Hypoglycemia and diabetic ketoacidosis 25 (28.7)
Hypoglycemia, diabetic ketoacidosis, 3(3.5)
and nephropathy
Diabetic retinopathy 1(1.1)
None 6 (6.9)
Follow-up period (month) <3 75 (86.2) 3.16+1.14
>3 12 (13.8)
Diabetes camp experience Yes 43 (49.4) -
No 44 (50.6)

*Excluding underweight or normal weight; TIrlclucling Seoul and other metropolitan cities; * Calculated with the exclusion of patients who did not respond;
SCalculated with the exclusion of patients with continuous glucose monitoring; BMI=Body mass index; DM=Diabetes mellitus; HbA1C=Hemoglobin A1C.
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Table 2. Levels of Diabetes Knowledge, Diabetes-related Attitudes, Family Support, Self-efficacy, and Self-management (N=87)

Variables M=SD Possible range Actual range
Diabetes knowledge 17.67+2.90 0~23 5~22
General knowledge 10.21+1.84 0~14 2~14
Insulin use 7.4611.52 0~9 3~9
Diabetes-related attitudes 31.08+3.85 7~35 20~35
Value of tight glucose control 8.91£1.28 2~10 4~10
Patient autonomy 22.17+2.95 OE25 14~25
Family support 69.63+11.05 16~80 27~80
Therapeutic 56.2019.38 13~65 21~65
Emotional 13.47£2.09 3~15 5~15
Self-efficacy 64.2519.85 20~80 38~80
Exercise 5.80+1.52 2~8 2~8
Diet 9.32+1.82 =12 &~12
Medication administration 6.84+1.17 2~8 4~8
Self-monitoring of blood glucose 9.62+2.18 3~12 4~12
Problem-solving 15.77+2.88 5~20 9~20
Reduce risk 16.90£2.38 5~20 11~20
Self-management 61.231+10.00 16~80 29~80
Glycemic control 15.32+2.87 4~20 4~20
Insulin injection 7.80£2.03 2~10 2~10
Dietary control 10.51+2.42 3~15 4~15
Hygiene control 7.71+1.54 2~10 3~10
Exercise control 3.62+1.04 1~5 1~5
Rest 3.631£0.98 1~5 1~5
Regular check-up 3.83£0.90 1~5 2~5
Hypoglycemia handling 4.31£0.78 1~5 2~5
Hyperglycemia handling 416%1.01 1~5 1~5

w77} Q128 IMB RS AYA 7| E2 Hehste] 418 P
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713 of| S v H=AE Fetstal 2 a1lE

—r‘o

o] %
So| wrs 3kl

ofs
L

Ak 7129 S AT tHAeE 7MY ARk A l

2] Frot el 9FS vAE 89e 4 W EE AR

ppEA 2 d7oA = IMB g 2 g5to] A 75‘4% E%
SHACER 25 A1Y Fad o Ay S& AR FA ==

I ANEA AEA 71 E2H IMB 2D S &
27t o8 Alm

&3k ol 7124

£ Ao thRe] S A A A e ot ol <
AT Om, AFA A A7 B 9 F0 JFA O et

stk o= HA AT[25]004 7HERI A7} i Shote] WA g3}
FHAQ Bo| Yrke Aot Xk & AT AR F
JL 2}A19] Aol BERE HAAska AFolyuS geldof sk
Fetakelg ol olof s, S-eluel w4 nESE A

i3 F>°

N

bl
1

oX

o

240 | ®NE i HAHO| x| 2ta| FEQol

=

L fshashe 915t 3He] ThR o2 Qs wg o] g
712 B|F A= A 3ol olrH26]. tl=of A o] St 24

S 4Ro] Fxdhs AT 7HEESIe T2 A, feuete R
A 0] 43 o B & FaTHA o 7| A o gt TR 57} 0%
3 7HEREA B4 2 2(27] A3 7HEA A7 A7) E o 38 A
FFaclez vyepd Aol Azt Jeiut A8 A 28] o
f‘ﬂ Rzt ool A AU LS A 2 B¢ 222 8
B2UEH st A& A A Hol ng*é% AstA1E 4= 9L
FATt. olell Q1712 2Y-S SHe A de] tigt 7H5A] %]
7129 o] 5t e ThA| 9l 7} 7450] EAJof gz 2]
7HEAAE EAeH Ayt dad Ao g Beldh

A7) &S S AEA A A7 7P & 9FE WA
+ 8Qlo2 Yyt o] dike 1}713 Zro] 2238 i 2}

worlr S
R4
of mlﬂ]

% o

3

Z, A7\ a5l & T‘JWXP— 1}71431 bﬂﬂ S agHos
A 7bstthaL o]ad 4= ik, wEkA A1E Gy A 2}
7| 85 7E AT 7|1 E ol dlol 4l AQl A%
3B R o] §J3t Ak o] asich 1y AR G F
A TRl gHES gy AEE o)2a 3} o] AckuS

www.e-chnr.org



https://doi.org/10.4094/chnr.2019.25.2.234

CHNR

Table 3. Differences in Diabetes Knowledge, Diabetes-related Attitudes, Family Support, Self-efficacy, and Self-management according

to Socio-demographic Characteristics

(N=87)

Diabetes Diabetes-related Famil " Self-effi Self. "
amily suppor elf-efficac elf-managemen
knowledge attitudes Y SUPP ¥ 8
Characteristics Categories
torF torF torF torF torF
M=£SD M=SD M=SD M=SD M=SD
@) @) @) @ (2

Sex Male 17.83t2.44 049 31.71£3.56 144 71.34+9.63 137 65321980 095 62.24+10.59 0.89
Female 17.52£3.27 (.624) 30.52+£4.05 (.153) 68.11+12.08 (.175) 63.30£9.90 (.344) 60.33+9.48 (.375)
Age (year) 12~15 17.73£2.74 025 31.37£353 .79 71311866 154 64861941 065 62141997 0.97
16~19 17.58+3.13 (.805) 30.71+£4.25 (433) 67.47+13.35 (.130) 63.47+10.46 (.519) 60.05+10.06 (.337)
BMI (kg/m?) f 85~90 (overweight) 17291256 0.88 30.86+£3.72 021 61.29+1572 130 64.57+12.00 048 61.57+12.60 0.15
> 95 (obesity) 19.00+£1.41 (409) 31.50+£4.95 (.844) 76.50+3.54 (.235) 60.00£11.31 (.647) 60.00+16.97 (.887)
Education level <Middle school 17.74+£2.77 027 31.45%3.58 096 71.13+8.63 133 64721921 048 61.85£10.34 0.63
> High school 17.58+3.07 (.787) 30.65t4.15 (.339) 67.88+13.25 (.188) 63.70+10.64 (.632) 60.50£9.69 (.533)
City Metropolis * 17.50£2.83 0.54 30.70£3.97 0.92 67.25+12.49 207 62.68+9.64 152 60.43+10.62 0.75
Others 17.841£2.98 (.590) 31.47+3.74 (360) 72.07+8.84 (.041)* 65.861991 (133) 62.05+9.39 (455)
Perceived High® 16.00+231 0.71 26.00+3.16" 4.05 60.00+15.75 1.76 58.00£14.79 0.86 49.75£9.95 2.89
economic level Middle 17.73+2.94 (495) 31.27+3.79° (021)* 70.26+10.83 (.179) 64.60+9.40 (428) 61.82+9.27 (.061)

Low 18.00£2.55 3220£2.59° a<b! 67.60+8.76 63.80+13.37 61.20+9.85
Most supportive Mother 17.68£2.98 051 31.29£345 025 69.97+10.12 116 64.63+£938 014 61.32+9.50 1.04

family member® Other family members 17.13+2.64 (951) 31.63+5.26 (805) 74.25+7.91 (251) 65.13+10.13 (889) 65.00+10.27 (.303)
Years since <5 17904254 142 31.03+3.67 045 69.00£10.77 019 6456+10.18 074 60564958 0.40
DM-diagnosis >5 16924340 (160) 30.61+430 (.654) 68.50+12.47 (.853) 62.81+1047 (463) 61.50+10.81 (.692)
HbAIC (%) <75 18004283 035 31.13+431 028 70.18+11.28 0.68 64.69+10.07 085 609141097 0.25
>75 18224212 (725) 30.85+3.65 (777) 68.33+10.78 (497) 625941039 (401) 60.30+8.84 (.806)
Frequency of blood sugar <4 16974231 171 30284378 138 6819+10.61 145 62.94+1017 074 594141137 1.32
monitoring/ day” >4 18134332 (091) 31484377 (172) 71524957 (152) 6457+9.04 (460) 62434894 (192)
Hospitalization None 17074383 116 31.824320 095 697141044 003 64714942 005 61.29+11.39 0.00
experience due to 1 17.724259 (319) 30974391 (392) 69.31+12.82 (969) 63.97+11.17 (955) 61.17+10.67 (.999)
diabetes >2 18.30+1.79 30.35+4.46 70.04+9.04 64134843 61.26%7.15

Follow-up period (month) <3 17.65£3.05 0.11
>3 17.75+1.71 (.915)

Diabetes camp experience Yes 17.68+3.15 0.50
No 17.6512.65 (.961)

31434358 214
28.92+4.87 (035)* 65.42+17.78 (.370)

31.341£3.83 0.64
30.81+3.89

70.31+9.57 093 64.71£942  1.08

614241228 (.285)

6155+9.26 054
50.25+14.19 (597)

65.61+9.76 1.01
62.8619.86 (314)

65.61£9.76 131
62.86£9.86  (.194)

62.57+9.95 1.27

(527) 50.86£9.99 (.209)

*p<.050; TExcludirlg underweight or normal weight; *Including Seoul and other metropolitan cities; *Excluding answes of 'none' and 'etc’; IScheffé test;
YExcluding patients with continuous glucose monitoring; BMI=Body mass index; DM=Diabetes mellitus; HbA1C=Hemoglobin A1C.
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Table 4. Factors Associated with Type 1 Diabetes Mellitus Self-management in Information-Motivation-Behavioral Skills Model (N=87)

. Model 1 Model 2 Model 3

B SE Bt p B SE Bt p B SE Bt P
(Constant) 4188 1129 - 371 <.001 2554 1135 - 216 .033 1194 1007 - 118 .239
Age* 067 041 -15 163 107 029 039 -07 073 470 -029 034 -07 084 .403
Diabetes knowledge 064 033 -18 195 054 -067 030 -18 205 .044 -028 027 -08 1.04 .303
Diabetes-related attitudes 131 025 51 525 <.001 089 026 34 349 <.001 044 024 17 187 .064
Family support 035 009 .38 389 <.001 017 008 .19 203 .045
Self-efficacy 051 010 .50 539 <.001
R’ 306 414 569
Adjusted R® 281 386 542
F (p) 12.21 (<.001) 14.50 (< .001) 21.38 (<.001)

*Continuos variable.

ol G 4], G ¥ I g, 7FER| A, A7) B0 e s 7}
71382 & A7F Bl AR E o] &5k s o B AR e}
Zpo)7t ATk AR, Fad o] g gAA o S

9l A

a1
= 1T e =gl Fastth YA, Al1E T F4
Yo| EAof uhe e ¥ 27| 2] =2 73S A Hsly] YejAs

iy 7| el o} BT ot b, 93 A7} st

AT A1 Fet HAEE o
=, HEAA), A7 gl A7)
oK A1E Ty F4do] A7)
S $18 7 2428 AT AR
Ho] A7l aelo] Qe v A aelontAE
7k SRIE|G, 1% A7 E50] 74 2 ARG vAE A
o2 etk oo A7 AT vigtoR waAgoR B
w2REo] 54, HobgAzte) WA, 42172 #u9) A17]9]
A1) BauelA 7HEo s W ANH, 1242 47
£ o8] AT, AAR e A7) RS A 8 4 ek
7| o] obd4E et A7l Bel7t ollthe A S o
2 9leh. AT S e v Ao 2 Byt dasne, A

L —

13 s B9 AAL &2 07 Ao AZ-S gifzor

24
il

i

oR

N

2| R 2} A7 &

F

l'

FF=

==l
23

TR} 5= 27| B E 2 ol sk AolFa & <= 3t o]
g2 ANS vigro g2 o 2 A17 Fiy FadolA 253
OB A7 B ste SR AR e T A A AT
Zgo] dastta Azstd, olg T3 i A71HE Fa
=R 4 lE ACR ARt

242 | MNE ' HAHO| Xpy| 22| HERQ

Conflict of interest

No existing or potential conflict of interest relevant to this
article was reported.

REFERENCES

. American Diabetes Association. 2 Classification and diagnosis of
diabetes: Standards of medical care in diabetes-2018. Diabetes
Care. 2018;41(Supple 1):513-527.

https:// doi.org/10.2337 / dc18-5002

Kim JH, Lee CG, Lee YA, Yang SW, Shin CH. Increasing incidence
of type 1 diabetes among Korean children and adolescents: Analy-

—_

sis of data from a nationwide registry in Korea. Pediatric Diabetes.
2016;17(7):519-524. https://doi.org/10.1111/pedi.12324
. Soltesz G, Patterson CC, Dahlquist G, EURODIAB Study Group.
Worldwide childhood type 1 diabetes incidence-what can we learn
from epidemiology? Pediatric Diabetes. 2007;8(Suppl 6):6-14.
https://doi.org/10.1111/j.1399-5448.2007.00280.x
. Shin CH. Type 1 diabetes mellitus. Journal of the Korean Pediatric
Society. 2002;45(10):1181-1191.
Garvey KC, Markowitz JT, Laffel LM. Transition to adult care for
youth with type 1 diabetes. Current Diabetes Reports. 2012;12
(5):533-541. https://doi.org/10.1007 /5s11892-012-0311-6
. Schilling LS, Grey M, Knafl KA. The concept of self-management of
type 1 diabetes in children and adolescents: An evolutionary con-
cept analysis. Journal of Advanced Nursing. 2002;37(1):87-99.
https:// doi.org/10.1046/].1365-2648.2002.02061.x
Shin YM, Cho SM. Emotional and behavioral problems in children
with chronic physical illness. Annals of Pediatric Endocrinology
and Metabolism. 2012;17(1):1-9.
https:// doi.org/10.6065/apem.2012.17.1.1

www.e-chnr.org



https://doi.org/10.4094/chnr.2019.25.2.234

CHNR

8. Mollema ED, Snoek FJ, Pouwer F, Heine R], van der Ploeg HM.
Diabetes fear of injecting and self-testing questionnaire: A psycho-
metric evaluation. Diabetes Care. 2000;23(6):765-769.
https:// doi.org/10.2337/ diacare.23.6.765

9. Park SH, Kang HS, Hwang SY, Hwang SH, Shin Y, Lee JE. Insulin
self-injection in school by children with type 1 diabetes mellitus.
Annals of Pediatric Endocrinology and Metabolism. 2012;17(4):
224-229. https:// doi.org/10.6065/apem.2012.17.4.224

10. Mulcahy K, Maryniuk M, Peeples M, Peyrot M, Tomky D, Weaver
T, et al. Diabetes self-management education core outcomes mea-
sures. The Diabetes Educator. 2003;29(5):768-803.
https:// doi.org/10.1177/014572170302900509

11. Fisher JD, Fisher WA. Changing AIDS-risk behavior. Psychological
Bulletin. 1992;111(3):455-474.
https://doi.org/10.1037//0033-2909.111.3.455

12. Chang SJ, Choi S, Kim SA, Song M. Intervention strategies based
on information-motivation-behavioral skills model for health be-
havior change: A systematic review. Asian Nursing Research. 2014;
8(3):172-181. https://doi.org/10.1016/j.anr.2014.08.002

13. Osborn CY, Amico KR, Fisher WA, Egede LE, Fisher JD. An in-
formation-motivation-behavioral skills analysis of diet and exer-
cise behavior in Puerto Ricans with diabetes. Journal of Health
Psychology. 2010;15(8):1201-1213.
https:// doi.org/10.1177/1359105310364173

14. Fisher JD, Fisher WA, Amico KR, Harman JJ. An information-
motivation-behavioral skills model of adherence to antiretroviral
therapy. Health Psychology. 2006;25(4):462-473.
https://doi.org/10.1037/0278-6133.25.4.462

15. Kim Y, Park ]S. Development and evaluation of a joint health
self-management program for the elderly with knee osteoarthritis
in communities: Applying the IMB model. Journal of Korean
Academy of Community Health Nursing. 2017;28(1):55-68.
https:// doi.org/10.12799/jkachn.2017.28.1.55

16. Fitzgerald JT, Funnell MM, Hess GE, Barr PA, Anderson RM, Hiss
RG, et al. The reliability and validity of a brief diabetes knowledge
test. Diabetes Care. 1998;21(5):706-710.
https://doi.org/10.2337/ diacare.21.5.706

17. Kang N, Ahn Y, Lee JE, Sohn M. Effect of self-care education at a
diabetes camp on diabetes management behaviors, knowledge and
self-efficacy in children with type 1 diabetes. Child Health Nursing
Research. 2014;20(3):168-175.
https:// doi.org/10.4094/chnr.2014.20.3.168

18. Anderson RM, Fitzgerald JT, Funnell MM, Gruppen LD. The third
version of the Diabetes Attitude Scale. Diabetes Care. 1998;21(9):

www.e-chnr.org

1403-1407. https:// doi.org/10.2337/ diacare.21.9.1403

19. Choi S. Structural equation modeling of self-management behav-
ior in older adults with type 2 diabetes mellitus [dissertation]. Seoul:
Seoul National University; 2012. p. 1-127.

20. Park OJ. The effect of social support on compliance with sick-role
behavior of diabetic patients [dissertation]. Seoul: Yonsei Univer-
sity; 1985. p. 1-142.

21. Kim GY. Family support, self-management competency and health-
care transition readiness in emerging adults with type 1 diabetes
mellitus [master's thesis] Seoul: Yonsei University; 2017. p. 1-88.

22. Peyrot M, Rubin RR. Behavioral and psychosocial interventions in
diabetes: A conceptual review. Diabetes Care. 2007;30(10):2433-2440.
https:// doi.org/10.2337/dc07-1222

23. Ogle G, Middlehurst A, Silink M, Hanas R. Pocketbook for manage-
ment of diabetes in childhood and adolescence in under-resourced
countries [Internet]. Brussels: International Diabetes Federation;
2017 [cited 2018 December 11]. p. 38. Available from:
https://www.idf.org/e-library/ guidelines/89-pocketbook-for-
management-of-diabetes-in-childhood-and-adolescence-in-under
-resourced-countries-2nd-edition.html.

24. Chao A, Whittemore R, Minges KE, Murphy KM, Grey M. Self-
management in early adolescence and differences by age at diag-
nosis and duration of type 1 diabetes. The Diabetes Educator. 2014;
40(2):167-177. https:// doi.org/10.1177/0145721713520567

25. Kim Y, Bang KS. The relationships among resilience, family sup-
port, and diabetes adaptation in children with diabetes mellitus.
Perspectives in Nursing Science. 2017;14(1):21-31.
https://doi.org/10.16952/pns.2017.14.1.21

26. Kim TI, Kim H, Shin Y, Sim MK, Oh OW. 2nd ed. Growth develop-
ment and health. Paju: Kyomunsa; 2014. p. 267-291.

27. Choi IJ. Cultural psychological implication of the Korea parent-child
relationship. The Korea Journal of Counseling. 2006;7(3):761-773.

28. Sawyer SM, Aroni RA. Self-management in adolescents with chro-
nic illness. What does it mean and how can it be achieved? The
Medical Journal of Australia. 2005;183(8):405-409.

29. Nouwen A, Urquhart Law G, Hussain S, McGovern S, Napier H.
Comparison of the role of self-efficacy and illness representations
in relation to dietary self-care and diabetes distress in adolescents
with type 1 diabetes. Psychology and Health. 2009;24(9):1071-1084.
https:// doi.org,/10.1080,/08870440802254597

30. Kim JH, Chang SA. Effect of diabetes education program on glyce-
mic control and self management for patients with type 2 diabetes
mellitus. Korean Diabetes Journal. 2009;33(6):518-525.
https:// doi.org/10.4093/kdj.2009.33.6.518



