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Purpose: This study compared health behaviors and health-related clinical characteristics between in- Revised: November 13, 2023

dividuals with normal glucose levels without diabetes and those with undiagnosed diabetes. Factors Accepted: November 14, 2023
that were associated with undiagnosed diabetes were identified by sex.

Methods: This was an observational study with a cross-sectional design based on data from the Corresponding author:
eighth Korea National Health and Nutrition Examination Survey, which used a stratified, multi-stage, Bohyun Kim
cluster-sampling design to obtain a nationally representative sample. Multiple logistic regression anal- Department of Nursing,

ysis was employed to compute the odds ratios of health behaviors and clinical characteristics to iden- Chungwoon University, 25
tify risk factors for undiagnosed diabetes. Daehak-gil, Hongseong-eup,
Results: The overall prevalence of undiagnosed diabetes was 5.2% (weighted %, n = 700, p < .001). Hongseong-gun,

Among individuals with undiagnosed diabetes, 58.3% were men. Univariate logistic regression for un- Chungcheongnam-do 32244,
diagnosed diabetes identified sex, age, house income, educational level, and triglycerides as influenc- Korea

ing factors. In multiple logistic regression by sex, the factors associated with undiagnosed diabetes in Tel: +82-41-630-3275
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men were age, perceived health status, a diagnosis of angina, and triglycerides.

Conclusion: Strategies should be targeted to improve health behaviors and clinical characteristics for
specific age groups, men in bad perceived health status, women with high systolic blood pressure, and
high triglycerides. Moreover, healthcare providers should understand the barriers to health behaviors
and health-related quality of life to effectively deliver healthcare services.
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Total subjects of Korea National Health
and Nutritional Examination Survey 8th
(2019~2021)

(n=22,559)

Excluded:

* Under 30 yr (n=6,244)

* Type 1 or Type 2 Diabetes,
gestational diabetes (n=1,995)

* No response (n=983)

\ 4

A4

Final subjects (n=13,337)

Figure 1. Flow chart of study participants selection.
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Table 1. Demographic Characteristics of Participants (N = 13,337)
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Variable Category Nen (Vl\JIcl:)i,g\;/Ihg d_n l/i)'637) K/l\ljgi/lgme_d Z?)/Oog RCY p

Sex Male 5,343 (48.1) 364 (58.3) 24.75 .001
Female 7,294 (51.9) 336 (41.7)

Age (yr) 30s 2,240 (23.0) 33(6.5) 149.38 .001
40s 2,273 (25.0) 100 (19.4)
50s 2,741 (23.8) 161 (28.9)
60s 2,484 (16.1) 196 (25.0)
70s 1,666 (8.4) 156 (16.3)
80s 733 (3.7) 54 (4.9)

Household income Low 2,267 (13.5) 206 (23.9) 58.30 001
Average 6,524 (53.2) 345 (50.9)
High 3,786 (33.3) 147 (25.1)

Education level < Middle school 3,244 (20.3) 279 (35.2) 73.11 001
> Middle school 8,557 (79.7) 360 (64.8)

Perceived health status Bad 1,991 (15.2) 148 (21.9) 42.06 001
Normal 6,116 (52.2) 360 (57.2)
Good 3,747 (32.6) 133 (20.9)

Diagnosed with hypertension No 9,560 (80.0) 403 (60.9) 131.30 001
Yes 3,077 (20.0) 297 (39.1)

Diagnosed with dyslipidemia No 10,148 (82.9) 497 (73.0) 40.33 001
Yes 2,488 (17.1) 203 (27.0)

Diagnosed with stroke No 11,598 (98.3) 619 (96.7) 8.29 006
Yes 243 (1.7) 24 (3.3)

Diagnosed with angina & MI No 11,525 (98.0) 592 (93.4) 55.29 001
Yes 312 (2.0) 48 (6.6)

Diagnosed with depression No 11,231 (95.3) 609 (95.7) 0.16 697
Yes 602 (4.7) 31 (4.3)

Satisfaction with medical services  No 831 (6.7) 58 (7.6) 0.72 733
Yes 10,775 (91.1) 571 (90.3)

RCx? = Rao-Scott chi-square test; Non-UDM = non-undiagnosed diabetes mellitus; UDM = undiagnosed diabetes mellitus; Ml = myocardial infarction.
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Table 2. Health Behaviors of Participants (N = 13,337)
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Non- UDM (n = 12,637)

UDM (n = 700)

Variable Category (Weighted n %) (Weighted n %) RCX2 p
Frequency of drinking None 420 (19.7) 136 (21.4) 2.22 .765
1 time/month 3,475 (31.1) 178 (29.8)
2~4 times/month 2,538 (24.1) 126 (22.2)
2~3 times/week 1,804 (17.6) 96 (18.3)
over 4 times/week 820 (7.5) 43 (8.3)

Amount of drinking at one time 1~2 drinks 3,421 (36.1) 165 (32.6) 12.96 017
3~6 drinks 2,913 (33.8) 145 (33.1)
7~9 drinks 1,322 (16.8) 69 (14.7)

Over 10 drinks 981 (13.3) 64 (19.5)

Amount of lifetime smoking None 7,563 (56.6) 365 (48.3) 24.08 <.001
Less than 100 cigarettes 228 (2.1) 7(0.9)

More than 100 cigarettes 4,710 (41.3) 315 (50.8)

Perceived stress None 2,000 (14.0) 142 (17.8) 7.16 067
A little 7,261 (58.8) 387 (56.7)

A lot 3,237 (27.2) 159 (25.5)

Walking days per week None 2,148 (17.4) 155 (21.4) 9.29 139
1-2 days 1936 (17.2) 82 (14.0)

3-4 days 2,418 (20.7) 121 (20.1)

5-6 days 2,010 (17.3) 91 (15.7)

Every day 3,284 (27.3) 191 (28.7)

Muscle exercise days per week None 8,907 (73.9) 508 (79.3) 11.82 027
1-2 days 979 (9.4) 35 (5.6)

3-4 days 951 (8.5) 45 (8.0)

Over 5 days 968 (8.3) 52 (7.1)

Diagnosed with depression No 11,231 (95.3) 609 (95.7) 0.16 697
Yes 602 (4.7) 31 (4.3)

Satisfaction with medical services ~ No 831 (6.7) 58 (7.6) 0.72 733
Yes 10,775 (91.1) 571 (90.3)

RCx* = Rao-Scott chi-square test; Non-UDM = non-undiagnosed diabetes mellitus; UDM = undiagnosed diabetes mellitus.
Table 3. Physiological Indicators of Participants (N = 13,337)

Variable Category Ml (VL\;EI';Ahiz d_n l/i)'637) K/I\I)giﬂg&lnte_d Z?)Z; RCY P
Systolic blood pressure (mmHg) < 120 6,614 (56.3) 225 (34.7) 122.46 <.001
< 120, < 130 2,579 (20.7) 190 (26.2)
< 130, < 140 1,693 (12.7) 143 (21.1)
> 140 1,507 (10.3) 132 (18.1)

Diastolic blood pressure (mmHg) < 80 8,275 (64.7) 395 (53.4) 44.19 <.001
< 80, < 90 3,110 (26.2) 209 (30.8)
> 90 1,024 (9.1) 88 (15.7)

Triglycerides Normal 9,369 (86.2) 437 (68.6) 126.18 <.001
High 1,343 (13.8) 164 (31.4)

RCx? = Rao-Scott chi-square test; Non-UDM=non-undiagnosed diabetes mellitus; UDM=undiagnosed diabetes mellitus.
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Table 4. Odds Ratios for Undiagnosed Diabetes Mellitus (N = 13,337)
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Variable (reference) Category All participants Male Female
OR 95% Cl OR 95% Cl OR 95% Cl
Sex (female) Male 1.72* 1.12-2.65
Age (yr, 30s) 40s 2.18* 1.24-3.82 2.38* 1.19-4.77 1.77 0.73-4.27
50s 2.69* 1.51-4.76 2.77* 1.39-5.51 298 1.22-7.29
60s 2.91* 1.53-5.53 2.91* 1.34-6.32 3.39 1.18-9.73
70s 2.51* 1.21-5.23 2.44* 0.99-5.95 3.12 0.91-10.61
80s 1.43* 0.56-3.70 1.11* 0.34-3.53 2.58 0.58-11.33
Household income (high) Low 1.60 1.03-2.49 0.49* 0.39-1.15 1.73 0.86-3.44
Average 1.03 0.77-1.37 1.26* 0.79-1.66 1.52 0.89-2.61
Education level (> middle school) < Middle school 1.49 1.01-2.21 1.29 0.76-2.19 0.56 0.32-1.03
Perceived health status (good) Bad 1.88 1.23-0.94 2.38* 1.38-4.10 1.17 0.61-2.23
Normal 1.49 1.08-2.05 1.41% 0.95-2.08 1.66 0.96-2.88
Diagnosed with hypertension (no)  Yes 1.32 0.95-1.84 1.47 0.97-2.23 1.05 0.66-1.68
Diagnosed with dyslipidemia (no) ~ Yes 1.06 0.77-1.45 1.01 0.66-1.55 1.06 0.67-1.66
Diagnosed with stroke (no) Yes 0.77 0.28-2.12 0.61 0.22-1.65 1.99 0.22-18.45
Diagnosed with angina & Ml (no) ~ Yes 2.74* 1.56-4.83 2.46% 1.22-4.93 3.52% 1.23-8.59
Amount of drinking at one time 3~6 drinks 0.88" 0.64-1.20 0.87* 0.56-1.33 0.87 0.49-1.32
(1~2 drinks) 7~9 drinks 0.55% 0.36-0.85 053  033-086 0.82 0.35-1.89
over 10 drinks 1.01* 0.62-1.65 0.95* 0.56-1.61 1.27 0.31-5.31
Amount of lifetime smoking (none) Less than 100 cigarettes 0.83 0.28-2.53 0.53 0.17-1.65 2.29 0.35-15.11
More than 100 cigarettes ~ 1.15 0.77-1.71 1.01 0.66-1.55 1.7 0.90-3.25
Muscle exercise days for a week No 1.08 0.69-1.71 0.99 0.59-1.66 1.35 0.53-3.42
(over 5 days) 1-2 days 085 0.44-1.63 0.80 0.38-1.71 086 0.25-2.92
3-4 days 1.25 0.69-2.27 1.32 0.68-2.53 0.80 0.22-2.99
SBP (< 120 mmHg) <120, < 130 1.18 0.80-1.72 0.93 0.58-1.49 1.87¢ 0.97-3.59
< 130, < 140 1.53 0.98-2.38 1.22 0.73-2.06 2.31* 1.09-4.86
> 140 1.76 1.04-2.99 1.28 0.67-2.46 3.18* 1.49-6.77
DBP (< 80 mmHg) < 80, <90 0.99 0.69-1.42 1.04 0.67-1.62 0.94 0.53-1.69
> 90 1.23 0.73-2.04 1.54 0.84-2.82 1.58 0.23-1.49
Triglycerides (normal) High 2447 1.83-3.25 2.36" 1.69-3.29 2.78* 1.65-4.69

OR = odds ratio; Cl = confidence interval; MI = myocardial infarction; SBP = systolic blood pressure; DBP = diastolic blood pressure.
*p < .05.
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