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Factors Associated with Self-Rated Health among Poor Glycemic Control Group
with Diabetes Mellitus: The 4th—6th Korea National Health and Nutrition
Examination Survey (2007-2015)
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Health; >School of Economics, The Graduate School, Yonsei University, Seoul, Korea

Background: This study aimed to properly manage diseases such as blood sugar control so that patients with diabetes can benefit
from both medication and health activities. Also, these health practices are greatly influenced by self-rated health, a subjective
assessment of health status. Because self-rated health does not necessarily match the objective health status, it is important to
identify which factors affect self-rated health.

Methods: For the study, the data was gathered from the 4th-6th National Health Nutrition Survey (2007-2015). Out of the total
73,353 participants in the survey, 2,303 patients with uncontrolled blood sugar with an HbA1c level of more than 7% were selected
for the final study. Dependent variables fell into two categories depending on how the participant reported whether he or she was
in good health or not. Independent variables included socio-demographics, health behavioral, and health status factors. This study
performed logistic regression analysis.

Results: Out of 2,303 participants, 18.1% reported that their heath was ‘good,” despite the fact that their blood sugar level was not
controlled. After running a logistic regression model, the odds ratio of groups that perceive subjective health awareness as good was
higher in the groups of people as below: in the people over 60 years old; in the people who graduated from a junior college or higher
than those who had a level of education of primary school completion or less; in the people living in Chungnam than those living in
Seoul; and in the group with hypertriglyceridemia.

Conclusion: The study identified factors associated with those failed to perceive the blood sugar level as a severe health problem
despite of the fact that blood sugar was not controlled. To improve public health, diabetes management policies need to be addressed
to population groups with these problems above.
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Independent variables
Sex, age, marital status, no. of family living together, education, region,

average monthly household income, occupation, national health insurance type,

private health insurance, survey year
Diabetes treatment, hypertension, hypercholesterolemia, hypertriglyceridemia,

co-morbid disease, activity limitation, stress, perceived body type, body mass

Drinking, smoking, sleeping duration, health examination, walking,
index

strengthening exercising

Socio-demographic factors
Health behavioral factors
Health status factors

Study population
30 Years or older with
poor glycemic control
among diabetes patients
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Figure 1. Framework of the study.
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Table 1. Univariable analysis of self-rated health among poor
glycemic control group

Self-rated health

Variable Category Good Not good palue
Total 416 (18.1) 1,887 (81.9)
Socio-demographic factors

Sex Men 225 (17.9) 920 (82.1) 0.219
\Women 191 (155) 967 (84.5)

Age (yr) 3049 63 (14.4) 325 (856) 0.182
50-59 93 (15.9) 446 (84.1)
60-69 153 (19.6) 625 (80.4)
>70 107 (17.7) 491 (82.3)

Marital status With spouse 333 (17.1) 1,476 (82.9) 0.606
No spouse 83 (159) 411 (84.1)

No. of family living 0 391 (149) 210 (85.1) 044
together 1-2 258 (17.8) 1,121 (822)
>3 119 (15.8) 556 (84.2)

Education <Elementary 150 (145) 838 (85.5) 0.160

school

Middle school 65 (18.7) 297 (81.3)
High school 124 (16.7) 496 (83.3)
>College 77 (203) 256 (79.7)

Region Seoul 72 (178) 326 (822) 0111
Busan 25 (16.1) 130 (83.9)
Daegu 18 (147) 112 (85.3)
Incheon 14 (90) 122 (91.0)
Gwangju 18 (219) 51 (78.1)
Dagjeon 15 (21.3) 60 (78.7)
Ulsan 4 (81) 36 (91.9)
Gyeonggi 89 (189 349 (81.1)
Gangwon 13 (165) 75 (83.5)
Chungbuk 14 (9.8) 94 (30.2)
Chungnam 29 (25.4) 78 (74.6)
Jeonbuk 25 (17.3) 84 (82.7)
Jeonnam 28 (249) 85 (75.1)
Gyeongbuk 24 (124) 126 (87.6)
Gyeongnam 14 (98 119 (90.2)
Jeju 14 (27.3) 40 (72.7)

Average monthly <bh7 82 (13.4) 502 (86.6) 0.131
household income 5113 103 (189) 430 (81.1)
10,000 won) 114197 103 (158) 463 (842)
>198 128 (187) 492 (81.3)

(Continued to the next page)
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Table 1. Continued

Table 1. Continued

Variabl Cat Self-rated health |
ariable ategol value
i Good Not good o

Occupation No job 196 (16.4) 944 (836) 0626
Blue collared 159 (16.5) 730 (83.5)
White collared 61 (1900 213 (81.0)

National health Self-employed 159 (185) 655 (815) 0.054
insurance type Employee 246 (166) 1,115 (83.4)
Medical aid/none 11 (8.7) 117 (91.3)

Private health No 166 (14.3) 920 (857) 0021
insurance Yes 250 (187) 967 (813)
Survey year 2007 9(73) 85 (927 002
2008 59 (205) 205 (79.5)
2009 75 (221) 242 (71.9)
2010 44 (169) 19 (83.1)
2011 67 (21.0) 252 (790
2012 37 (143) 242 (85.7)
2013 36 (114) 257 (88.6)
2014 44 (156) 210 (84.4)
2015 45 (18.1) 200 (81.9)

Health behavioral factors
Drinking No 220 (15.8) 1,086 (84.2) 0.265
Yes 196 (17.9) 801 (82.1)

Smoking Never smoker 217 (16.8) 1,007 (83.2) 0.562
Ex-smoker 114 (184) 457 (81.6)
Current smoker 85 (15.5) 423 (84.5)
Sleeping duration (hr) <5 74 (121) M5 (87.9) 0024
57 214 (186) 884 (81.4)
>7 128 (169) 583 (83.1)
Health examination No 179 (186) 733 (81.4) 0.089
Yes 237 (15.5) 1,154 (84.5)
Walking (/wk) Rarely 85 (14.6) 468 (854) 0236

QOccasionally 111 (16.2) 530 (83.8)
Often 220 (185) 889 (81.5)
Strengthening None 315 (15.8) 1,561 (84.2) 0.023
exercising (/wk)  Yes 101 (21.2) 326 (788)
Health status factors
Diabetes  treatment None 175 (24.2) 466 (75.8) <0.001
Exercise and diet 6 (30.8) 11 (69.2)

OHA only 15 (147) 1,194 (85.3)
Insulin only 3 (24) 60 (97.6)
Insulin+OHA 17 (6.4) 156 (93.6)
Hypertension None 229 (19.1) 918 (80.9)  0.003
Have 187 (14.0) 969 (86.0)
Hypercholesterolemia ~ None 279 (185) 1,147 (815 0015
Have 137 (142) 740 (85.8)
Hypertriglyceridemia ~ None 301 (15.7) 1,400 (84.3) 0.063
Have 115 (19.7) 487 (80.3)
Co-morbid disease 0 394 (18.0) 1,639 (82.0) <0.001
>1 22 (6.6) 248 (93.4)

(Continued to the next page)
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; Self-rated health
Variable Category Good Not good pvalue

386 (19.0) 1461 (81.0) <0.001

Activity limitation No

Yes 30 (61 426 (339
Stress Low 352 (18.7) 1,396 (81.3) 0.002
High 64 (11.6) 491 (88.4)
Perceived body type  Thin 47 (125) 297 (87.5) 0.065
Normal 171 (19.2) 698 (80.8)
Obese 198 (16.3) 892 (83.7)

204 (16.1) 982 (839) 0414
212 (17.6) 905 (82.4)

Body mass index <250
(kg/m’) >750
OHA, oral hypoglycemic agents.
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Table 2. General characteristics of study population

Table 2. Continued

Characteristic Category No. (%) Characteristic Category No. (%)
Total 2,303 (100.0) Survey year 201 319 (13.9)
Socio-demographic factors 2012 279 (12.1)
Sex Men 1,145 (49.7) 2013 293 (12.7)
Women 1,158 (50.3) 2014 254 (11.0)
Age (yr) 3049 388 (16.8) 2015 245 (10.6)
50-59 539 (23.4) Health behavioral factors
60-69 778 (33.8) Drinking No 1,306 (56.7)
>70 598 (26.0) Yes 997 (43.3)
Marital status With spouse 1,809 (78.6) Smoking Never smoker 1,224 (53.2)
No spouse 494 (21.4) Ex-smoker 571 (24.8)
No. of family living together 0 249 (10.8) Current smoker 508 (22.0)
1-2 1,379 (59.9) Sleeping duration (hr) 5 489 (21.2)
>3 675 (29.3) 57 1,098 (47.7)
Education <Elementary school 988 (42.9) >7 716 (31.1)
Middle school 362 (15.7) Health examination No 912 (39.6)
High school 620 (26.9) Yes 1,391 (60.4)
>College 333 (14.5) Walking (per/wk) Rarely 553 (24.0)
Region Seoul 3% (17.3) QOccasionally 641 (27.8)
Busan 155 (6.7) Often 1,109 (42.2)
Daegu 130 (5.6) Strengthening exercising (per/wk) None 1,876 (81.5)
Incheon 136 (5.9) Yes 427 (18.5)
Gwangju 69 (3.0) Health status factors
Dagjeon 75 (33) Diabetes treatment None 641 (27.8)
Ulsan 40 (1.7) Exercise and diet 17 (0.7)
Gyeonggi 438 (19.0) OHA only 1,409 (61.2)
Gangwon 88 (3.8) Insulin only 63 (2.7)
Chungbuk 108 (4.7) Insulin + OHA 173 (75)
Chungnam 107 (4.7) Hypertension None 1,147 (49.8)
Jeonbuk 109 (4.7) Have 1,156 (50.2)
Jeonnam 113 (49) Hypercholesterolemia None 1,426 (61.9)
Gyeongbuk 150 (6.5) Have 877 (38.1)
Gyeongnam 133 (5.8) Hypertriglyceridemia None 1,701 (73.9)
Jeju 54 (2.3) Have 602 (26.1)
Average monthly household income <57 584 (25.4) Co-morbid disease 0 2,033 (90.1)
{10,000 won) >1 270 (99)
58-113 533 (23.1) Activity limitation No 1,847 (88.3)
114197 566 (24.6) Yes 456 (11.7)
>198 620 (26.9) Stress Low 1,748 (75.9)
QOccupation No job 1,140 (495) High 555 (24.1)
Blue collared 889 (38.6) Perceived body type Thin 344 (14.9)
White collared 274 (11.9) Normal 869 (37.7)
National health insurance type Self-employed 814 (35.3) Obese 1,090 (47.3)
Employee 1,361(59.1) Body mass index (kg/m’) <250 1,186 (51.5)
Medical aid/none 128 (5.6) >950 1,117 (485)
Private health insurance No 1,086 (47.2) OHA, oral hypoglycemic agents.
Yes 1,217 (52.8)
Survey year 2007 94 (4.1)
2008 264 (11.5) -
2009 317 (13.8) = Feler et p=0021)
2010 238 (103) 73R QR 5 FHARE Hpof|A] 5-7A17F 18.6%, 7417 o)

(Continued to the next page)
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Table 3. Factors related to ‘good’ self-rated health among poor glycemic control group according to multivariable logistic analysis

Variable Model 1 Model 2 Model 3
Socio-demographic factors

Sex (ref: men)

\Women 0.94 (0.68-1.29) 083 (0.53-1.29) 0.86 (0.54-1.39)
Age (yr) (ref: 30-49)

50-59 1.31 (0.83-2.06) 1.32 (0.84-2.06) 1.61 (1.00-2.58)

60-69 210 (1.32-336)" 219 (1.36-351)" 334 (198564

=70 234 (1.37-401)" 240 (1.37-419" 401 (217742
Marital status (ref: with spouse)

No spouse 1.13 (0.73-1.75) 1.18 (0.77-1.82) 1.24 (0.79-1.94)
No. of family living together (ref: 0)

1-2 1.08 (0.62-1.89) 1.05 (0.61-1.81) 1.07 (0.60-1.89)

>3 0.92 (0.51-1.66) 0.89 (0.50-1.59) 0.89 (0.49-1.63)
Education (ref: <elementary school)

Middle school 1.42 (0.93-2.19) 1.33 (0.87-2.04) 1.20 (0.76-1.90)

High school 141 (0.93-2.13) 1.33 (0.88-2.02) 1.20 (0.77-1.88)

>College 186 (1.11-3.10) 175 (1.05-2.94) 170 (1.01-2.84)
Region (ref: <Seoul)

Busan 0.99 (0.53-1.87) 0.96 (0.50-1.85) 0.84 (0.44-1.60)

Daegu 0.87 (0.47-1.63) 0.85 (0.45-1.60) 0.82 (0.40-1.67)

Incheon 047 (0.20-1.13) 047 (0.20-1.13) 0.49 (0.20-1.20)

Gwangju 1.31 (0.73-2.35) 1.22 (0.66-2.28) 1.34 (0.68-2.66)

Dagjeon 1.27 (0.37-4.34) 1.29 (0.39-4.33) 1.73 (0.49-6.16)

Ulsan 045 (0.10-2.21) 0.43 (0.03-2.14) 0.32 (0.06-1.75)

Gyeonggi 1.15 (0.77-1.71) 1.14 (0.76-1.70) 1.09 (0.72-1.66)

Gangwon 0.94 (0.45-1.9) 0.89 (0.43-1.87) 0.84 (0.40-1.76)

Chungbuk 051 (0.26-1.01) 0.55 (0.28-1.06) 0.56 (0.25-1.26)

Chungnam 1.94 (1.00-3.75) 1.93 (0.99-3.75) 272 (1.37-5.40)"

Jeonbuk 1.20 (0.66-2.16) 1.16 (0.64-2.10) 1.26 (0.66-2.40)

Jeonnam 1.62 (0.82-3.19) 1.47 (0.75-2.92) 1.83 (0.83-3.75)

Gyeongbuk 0.75 (0.37-1.51) 0.73 (0.36-1.48) 0.69 (0.33-1.46)

Gyeongnam 0.58 (0.29-1.16) 055 (0.27-1.12) 0.58 (0.28-1.20)

Jeju 1.74 (0.62-4.91) 1.59 (0.56-4.53) 2.14 (0.63-7.25)
Average monthly household income (10,000 won) (ref: <57)

58-113 1.40 (0.94-2.09) 1.34 (0.89-2.01) 1.34 (0.86-2.09)

114197 1.17 (0.75-1.82) 1.09 (0.63-1.71) 1.08 (0.67-1.73)

>198 1.22 (0.79-1.89) 1.15 (0.74-1.80) 1.17 (0.73-1.86)
Occupation (ref: no job)

Blue collared 1.01 (0.74-1.38) 1.00 (0.73-1.37) 0.90 (0.65-1.25)

White collared 1.23 (0.75-2.00) 1.27 (0.77-2.10) 117 (0.71-1.93)
National health insurance type (ref: self-employed)

Employee 0.85 (0.64-1.13) 0.89 (0.67-1.19) 083 (0.62-1.11)

Medical aid/none 0.58 (0.28-1.20) 058 (0.28-1.22) 0.94 (0.44-2.01)
Private health insurance (ref: no)

Yes 156 (1.12-2.18) 159 (1.13-2.23)" 134 (093-192)
Survey year (ref: 2015)

2007 051 (0.20-1.27) 048 (0.19-1.20) 0.50 (0.19-1.30)

2008 1.39 (0.80-2.41) 1.34 (0.77-2.35) 1.34 (0.75-2.41)

2009 1.42 (0.87-2.33) 1.44 (0.87-2.37) 1.65 (0.93-2.76)

(Continued to the next page)

438 https://kshpa.jams.or.kr/co/main/jmMain.kci Health Policy Manag 2019;29(4):431-444



Table 3. Continued

d 8- 0 ¢

Variable Model 1 Model 2 Model 3
2010 1.05 (0.59-1.86) 1.03 (0.58-1.85) 1.12 (0.63-2.01)
2011 1.33 (0.79-2.23) 1.36 (0.81-2.28) 1.42 (0.83-2.42)
2012 0.77 (0.41-1.47) 0.77 (0.40-1.46) 0.70 (0.36-1.35)
2013 0.60 (0.35-1.03) 062 (0.36-1.07) 061 (0.35-1.08)
2014 0.86 (0.51-1.48) 0.87 (0.51-1.50) 0.74 (0.43-1.28)
Health behavioral factors
Drinking (ref: no)
Yes 1.16 (0.87-1.55) 1.07 (0.79-1.45)
Smoking (ref: never smoker)
Ex-smoker 0.78 (0.51-1.20) 0.78 (0.50-1.21)
Current smoker 0.70 (0.44-1.12) 0.64 (0.40-1.04)
Sleep duration (hr) (ref: <5)
57 1.00 1.00
>7 0.88 (0.64-1.20) 0.92 (0.67-1.26)
Health examination (ref: no)
Yes 071 (054093 072 (054095
Walking (/wk) (ref: rarely)
Occasionally 1.08 (0.73-1.60) 1.15 (0.76-1.73)
Often 1.15 (0.81-1.64) 1.24 (0.85-1.80)
Strengthening exercising (/wk) (ref: none)
Yes 1.20 (0.85-1.69) 1.29 (0.91-1.83)
Health status factors
Diabetes treatment (ref: none)
Exercise and diet 1.03 (0.27-3.93)
OHA only 0.50 (0.36-0.88)
Insulin’ only 0.09 (0.02-0.34)"
Insulin+OHA 023 (0.12-0.44)"
Hypertension (ref: none)
Have 069 (0.52-0.93)
Hypercholesterolemia (ref: none)
Have 0.75 (0.55-1.03)
Hypertriglyceridemia (ref: none)
Have 142 (1.03-1.95)"
Co-morbid disease (ref: 0)
>1 0.35 (0.20-0.65)
Activity limitation (ref: no)
Yes 028 (0.17-047)
Stress (ref: low)
High 059 (0.41-0.86)"
Perceived body type (ref: normal)
Thin 061 (0.38-1.00)
Obese 0.83 (0.58-1.20)
Body mass index (kg/m?) (ref: <25.0)
>25.0 1.24 (0.89-1.73)
Akaike information criterion 1,189,662.7 1,175,872.0 1,075,618.2
C statistic 0.653 0.664 0.749

Values are presented as odds ratio (95% confidence interval).

Ref, reference; OHA, oral hypoglycemic agents.
<005, p<001. " p<001.
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