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Background: This study aimed to investigate the prevalence and management of diabetes mellitus, risk-factor control, and co-
morbidities among Korean adults.
Methods: We conducted a cross-sectional analysis of data from the Korea National Health and Nutrition Examination Survey to 
assess the prevalence, treatment, risk factors, comorbidities, and self-management behaviors of diabetes mellitus from 2019 to 
2020. We also analyzed data from the Korean National Health Insurance Service to evaluate the use of antidiabetic medications in 
people with diabetes mellitus from 2002 through 2018.
Results: Among Korean adults aged 30 years or older, the estimated prevalence of diabetes mellitus was 16.7% in 2020. From 2019 
through 2020, 65.8% of adults with diabetes mellitus were aware of the disease and treated with antidiabetic medications. The per-
centage of adults with diabetes mellitus who achieved glycosylated hemoglobin (HbA1c) <6.5% was 24.5% despite the increased 
use of new antidiabetic medications. We found that adults with diabetes mellitus who achieved all three goals of HbA1c <6.5%, 
blood pressure (BP) <140/85 mm Hg, and low-density lipoprotein cholesterol <100 mg/dL were 9.7%. The percentage of self-man-
agement behaviors was lower in men than women. Excess energy intake was observed in 16.7% of adults with diabetes mellitus.
Conclusion: The prevalence of diabetes mellitus among Korean adults remained high. Only 9.7% of adults with diabetes mellitus 
achieved all glycemic, BP, and lipid controls from 2019 to 2020. Continuous evaluation of national diabetes statistics and a nation-
al effort to increase awareness of diabetes mellitus and improve comprehensive diabetes care are needed.
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INTRODUCTION

Diabetes mellitus is a major public health problem, leading to 
morbidity, disability, and mortality globally, with rapidly grow-
ing incidence and prevalence [1]. According to the Interna-
tional Diabetes Federation Diabetes Atlas, 537 million adults 

aged 20 to 79 years had diabetes worldwide in 2021, and the 
number is estimated to rise to 783 million by 2045 [2]. The 
causes of the diabetes epidemic are complex, and overweight 
and obesity, unhealthy diets, and physical inactivity influence 
the development of diabetes mellitus, in conjunction with ge-
netic and epigenetic predispositions [3]. Therefore, valid and 
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reliable assessments of disease status, risk factors, and comor-
bidities are essential to reduce the burden of diabetes mellitus.

Coping with a rise in diabetes mellitus, the Korean Diabetes 
Association (KDA) has published the Diabetes Fact Sheet in 
Korea since 2012 to provide representative national statistics 
on diabetes mellitus. Previous reports showed that approxi-
mately one out of seven Korean adults aged 30 years or older 
and three out of 10 aged 65 years had diabetes mellitus and 
poor glycemic and risk-factor controls [4,5]. In the Korean Na-
tional Burden of Disease study, diabetes mellitus ranked the 
highest cause of disability-adjusted life years [6], which further 
increased given diabetic complications [7]. These findings 
warrant immediate action to halt the diabetes epidemic in Ko-
rea. The importance of managing diabetes mellitus is further 
heightened during the coronavirus disease 2019 (COVID-19) 
pandemic because numerous studies showed that diabetes 
mellitus was associated with an increased risk of severe COV-
ID-19 outcomes [8-11]. On the other hand, preclinical studies 
reported that severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) infection might elicit impaired β-cell function 
[12] or insulin resistance [13]. In addition, the COVID-19 
pandemic could have indirect effects on diabetes management 
by affecting the diagnoses and monitoring of diabetes mellitus 
[14]. Approval of new antidiabetic medications and changes in 
clinical practice guidelines based on recent clinical trials also 
impact diabetes care and support [15,16]. In this respect, un-
derstanding the current status of diabetes mellitus has impor-
tant clinical and public health implications.

We aimed to investigate the prevalence and management of 
diabetes mellitus, risk-factor control, and comorbidities among 
Korean adults and update the Diabetes Fact Sheet in Korea 
2020 [17]. In this study, we analyzed data from Korea National 
Health and Nutrition Examination Survey (KNHANES) and 
the Korean National Health Insurance Service (NHIS) to pro-
vide representative national estimates of diabetes mellitus.

METHODS

Study design and data collection
We analyzed data from the KNHANES (2019 and 2020) and 
the Korean NHIS (2002 through 2018). The KNHANES is a 
series of nationally representative, cross-sectional surveys de-
signed to evaluate health behaviors, health status, and food and 
nutrient intake of the Korean population [18]. Data are collect-
ed from health interviews, health examinations, and nutrition 

surveys. The response rate for health interviews and health ex-
aminations was 71.0% and for nutritional surveys was 79.3% 
in 2019. We used the KNHANES data to evaluate the preva-
lence of diabetes mellitus among adults aged 19 years or older 
and risk-factor control, comorbidities, and self-management 
behaviors among adults aged 30 years or older. The Korean 
NHIS is a single, compulsory health insurance system man-
aged by the Korean government, providing healthcare cover-
age to almost the entire Korean population [19]. The Korean 
NHIS database includes sociodemographic information, use 
of medical services, medical claims, and health examinations. 
We examined the use of antidiabetic medications among 
adults aged 30 years or older with diabetes mellitus using the 
Korean NHIS data. We defined diabetes mellitus as the tenth 
revision of the International Classification of Diseases codes 
E11–E14 and at least one prescription of antidiabetic medica-
tions. This study was approved by the Institutional Review 
Board of Korea University Anam Hospital (IRB No. 2022AN-
0146). Informed consent was waived by the board.

Definition of diabetes mellitus and comorbidities
We defined diabetes mellitus as having fasting plasma glucose 
(FPG) ≥126 mg/dL or glycosylated hemoglobin (HbA1c) 
≥6.5% or a previous diagnosis of diabetes mellitus or taking 
medications for diabetes mellitus [20]. Prediabetes was defined 
as an FPG of 100 to 125 mg/dL or an HbA1c of 5.7% to 6.4% 
[16]. We defined hypertension as systolic blood pressure (SBP) 
≥140 mm Hg or diastolic blood pressure (DBP) ≥90 mm Hg 
or taking antihypertensive medications [20]. We defined hyper-
low-density lipoprotein (LDL)-cholesterolemia as low-density 
lipoprotein cholesterol (LDL-C) ≥100 mg/dL or taking lipid-
lowering medications [5]. Overweight and obesity were defined 
as a body mass index (BMI) of 23.0–24.9 and ≥25.0 kg/m2, re-
spectively [16]. Abdominal obesity was defined as waist cir-
cumference ≥90 cm in men and ≥85 cm in women [21].

Risk factors and self-management behaviors
We defined awareness of diabetes mellitus as the percentage of 
people previously diagnosed with diabetes mellitus among 
people with diabetes mellitus [20]. We defined the treatment 
rate of diabetes mellitus as the percentage of people taking an-
tidiabetic medications among people with diabetes mellitus 
[20]. The control rate of diabetes mellitus was defined as the 
percentage of people with HbA1c <6.5% among people with 
diabetes mellitus [16]. We defined blood pressure (BP) control 
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as SBP <140 mm Hg and DBP <85 mm Hg [16]. We defined 
lipid control as LDL-C <100 mg/dL [16].

Current smoking was defined as having smoked five packs 
(or 100 cigarettes) in his or her lifetime and currently smoking 
cigarettes [20]. High-risk alcohol consumption was defined as 
more than seven drinks twice a week for men and more than 
five for women [20]. Regular walking was defined as a mini-
mum of 30 minutes a day of walking five or more days per 
week [20]. Excess energy intake was defined as 125% or more 
of the estimated energy requirement recommended by the Di-
etary Reference Intakes for Koreans 2015 [22]. We calculated 
the percentages of energy intake from macronutrients (carbo-
hydrates, protein, and fat) as previously reported [17].

Use of antidiabetic medications
We evaluated the management of diabetes mellitus as insulin, 
oral glucose-lowering medications, non-pharmacologic treat-
ment, and no treatment using a health interview survey of the 
KNHANES. In addition, we analyzed claims data from the Ko-
rean NHIS to further assess changes in the prescription of anti-
diabetic medication classes (metformin, sodium-glucose co-
transporter 2 [SGLT2] inhibitors, glucagon-like peptide-1 
[GLP-1] receptor agonists, dipeptidyl peptidase-4 [DPP-4] in-
hibitors, thiazolidinediones, α-glucosidase inhibitors, sulfo-
nylureas/glinides, and insulin) in people with diabetes mellitus 
from 2002 through 2018.

Statistical analysis
We examined descriptive statistics for diabetes mellitus among 
adult KNHANES and Korean NHIS participants. The estimat-
ed prevalence of diabetes mellitus was presented as mean and 
standard error. The proportions of comorbidities, risk-factor 
control, and self-management behaviors were presented as 
percentages. Statistical analyses were performed using SAS 
version 9.4 (SAS Institute Inc., Cary, NC, USA).

RESULTS

Prevalence of diabetes mellitus
Among Korean adults aged 30 years or older, approximately 
6.05 million people, or 16.7% (19.2% in men and 14.3% in 
women), had diabetes mellitus in 2020 (Table 1). When de-
fined based on FPG alone, the estimated prevalence of diabetes 
mellitus was 14.5% (16.8% in men and 12.3% in women). The 
estimated prevalence of diabetes mellitus among adults aged 

19 years or older and aged 65 years was 13.9% (15.8% in men 
and 12.1% in women) and 30.1% (29.8% in men and 30.2% in 
women), respectively. The prevalence of diabetes mellitus in-

Table 1. Estimated prevalence of diabetes mellitus among adult 
KNHANES participants, 2020

Variable Number Percentage±SE Estimated 
population

Age group, yr

   ≥19

      FPG or HbA1ca 5,612 13.9±0.6 6,101,158

      FPG 5,613 12.2±0.5 5,327,384

   ≥30

      FPG or HbA1ca 4,848 16.7±0.7 6,047,618

      FPG 4,849 14.5±0.6 5,273,844

   ≥65

      FPG or HbA1ca 1,545 30.1±1.3 2,450,207

      FPG 1,546 27.0±1.2 2,202,928

   19–29a 764 0.7±0.3 53,540

   30–39a 734 4.4±0.8 314,033

   40–49a 936 9.0±1.1 740,264

   50–59a 1,025 19.1±1.4 1,636,363

   60–69a 1,068 25.1±1.6 1,626,599

   ≥70a 1,085 31.5±1.6 1,730,360

Sexa

   Men

      Age ≥19 yr 2,516 15.8±0.9 3,417,978

      Age ≥30 yr 2,135 19.2±1.0 3,393,466

      Age ≥65 yr 671 29.8±2.1 1,109,812

   Women

      Age ≥19 yr 3,096 12.1±0.7 3,212,364

      Age ≥30 yr 2,713 14.3±0.8 3,187,148

      Age ≥65 yr 874 30.2±1.5 1,459,697

Equivalized household incomea,b

   Quintile 1 (lowest) 752 30.8±2.0 -

   Quintile 2 911 22.1±1.7 -

   Quintile 3 981 14.3±1.3 -

   Quintile 4 1,084 12.9±1.1 -

   Quintile 5 (highest) 1,104 12.3±1.1 -

KNHANES, Korea National Health and Nutrition Examination Sur-
vey; SE, standard error; FPG, fasting plasma glucose; HbA1c, glyco-
sylated hemoglobin.
aDiabetes mellitus was defined by FPG or HbA1c criteria, bData were 
analyzed among adults aged 30 years or older.
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creased with increasing age. The prevalence of diabetes melli-
tus was higher in adults with lower equivalized household in-
comes. Among adults aged 30 years or older, approximately 
15.83 million people, or 44.0% (46.9% in men and 41.2% in 
women), had prediabetes in 2020 (Supplementary Table 1). 
The estimated prevalence of impaired fasting glucose, defined 
as an FPG of 100 to 125 mg/dL, was 26.9% (33.1% in men and 
20.8% in women). The estimated prevalence of prediabetes 
among adults aged 19 years or older and aged 65 years was 
39.3% (42.3% in men and 36.3% in women) and 50.0% (51.0% 
in men and 49.1% in women), respectively.

Diabetes management
From 2019 through 2020, awareness of diabetes mellitus in 
adults was 65.8%, and 61.4% of adults with diabetes mellitus 
were receiving oral glucose-lowering medications or insulin 
(Table 2). The proportion of adults with diabetes mellitus who 
achieved an HbA1c target of <6.5% was 24.5%. We found that 
86.0% of adults with previously diagnosed diabetes mellitus 
were taking oral glucose-lowering medications without insu-
lin, and 7.5% were treated with insulin. However, 6.3% of them 
were not receiving any treatment for diabetes mellitus (Fig. 1).

Among adults with diabetes mellitus, the use of metformin 
steadily increased from 2002 to 2016 and then leveled off (Fig. 
2, Supplementary Table 2). Since 2008, the use of new antidia-
betic medications, including DPP-4 inhibitors, GLP-1 receptor 
agonists, and SGLT2 inhibitors, had increased. In 2018, 62.0% 
of adults receiving antidiabetic medications used DPP-4 inhib-
itors. There was a steady decrease in the use of sulfonylureas/
glinides and α-glucosidase inhibitors. The use of insulin and 
thiazolidinediones remained stable from 2002 to 2018.

Risk-factor control and comorbidities
The percentages of adults with diabetes mellitus who achieved 
an HbA1c level of <6.5%, <7.0%, and <8.0% were 24.5%, 
55.6%, and 80.5%, respectively (Table 3, Supplementary Fig. 1). 
The prevalence of hypertension among adults with diabetes 
mellitus was 58.6% (57.9% in men and 59.5% in women), and 
55.5% of adults with diabetes mellitus achieved BP control 
(<140/85 mm Hg). The prevalence of hyper-LDL-cholesterol-
emia among adults with diabetes mellitus was 76.5% (73.3% in 
men and 80.5% in women). The percentage of adults with dia-
betes mellitus who achieved lipid control (LDL-C <100 mg/dL) 
was 38.3%. Only 9.7% of adults with diabetes mellitus achieved 
all three goals of HbA1c <6.5%, BP <140/85 mm Hg, and 

LDL-C <100 mg/dL for diabetes care in patients without car-
diovascular disease (CVD) based on the 2021 KDA Clinical 
Practice Guideline [16].

The prevalence of obesity among adults with diabetes melli-
tus was 55.1% (57.0% in men and 52.5% in women), of which 
class I obesity accounted for 41.3% (Table 3). The prevalence of 
overweight among adults with diabetes mellitus was 23.1%. 

Table 2. Proportions of adult KNHANES participants who 
had a diagnosis of diabetes mellitus, who were taking medica-
tions, and who achieved glycosylated hemoglobin <6.5%, 
2019–2020

Variable

Total diabetes 
mellitus

Diagnosed diabetes 
mellitus

Number Percentage
±SE Number Percentage

±SE

Awareness or detectiona

   Age, yr

      ≥30 1,770 65.8±1.4 - -

      ≥65 914 76.4±1.5 - -

   Sex

      Men 1,225 62.6±1.9 - -

      Women 1,168 69.7±1.8 - -

Treatment rateb

   Age, yr

      ≥30 1,770 61.4±1.5 1,202 93.4±1.0

      ≥65 914 73.3±1.6 694 95.9±0.8

   Sex

      Men 899 57.1±2.1 589 91.2±1.7

      Women 871 66.8±1.8 613 95.8±0.8

Control ratec

   Age, yr

      ≥30 1,770 24.5±1.2 1,202 26.8±1.4

      ≥65 914 28.3±1.7 694 31.3±2.0

   Sex

      Men 899 24.4±1.6 589 25.3±2.0

      Women 871 24.5±1.7 613 28.5±2.0

KNHANES, Korea National Health and Nutrition Examination Sur-
vey; SE, standard error.
aAwareness of diabetes mellitus was defined as the percentage of peo-
ple previously diagnosed with diabetes mellitus among people with 
diabetes mellitus, bTreatment rate of diabetes mellitus was defined as 
the percentage of people taking antidiabetic medications among peo-
ple with diabetes mellitus, cControl rate of diabetes mellitus was de-
fined as the percentage of people with glycosylated hemoglobin 
<6.5% among people with diabetes mellitus.
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The prevalence of abdominal obesity among adults with diabe-
tes mellitus was 63.3%, showing slightly higher percentages in 
women (64.6%) than men (62.2%).

Self-management behaviors
Current smoking and high-risk alcohol consumption were ob-
served in 22.3% (36.0% in men and 5.0% in women) and 
22.8% (31.1% in men and 4.2% in women) of adults with dia-
betes mellitus, respectively. Those with regular walking ac-
counted for 38.1% (37.2% in men and 39.4% in women) (Table 
3). Total energy intake was higher in adults without diabetes 
mellitus than those with diabetes mellitus or previously diag-
nosed diabetes mellitus (Table 4). The percentage of energy in-
take from carbohydrates was higher in adults with diabetes 

mellitus, whereas those from protein and fat were higher in 
those without diabetes mellitus.

DISCUSSION

The estimated prevalence of Korean adults aged 30 years or 
older with diabetes mellitus was 16.7% in 2020. The propor-
tion of adults being aware of and treated for diabetes mellitus 
did not increase in 2019–2020 compared with 2016–2018 [17]. 
The percentage of adults with diabetes mellitus who achieved 
HbA1c <6.5% and LDL-C <100 mg/dL were lower than those 
who achieved BP <140/85 mm Hg. Only 9.7% of adults with 
diabetes mellitus achieved all glycemic, BP, and lipid controls. 
The prevalence of self-management behaviors for diabetes 

Fig. 1. Diabetes treatment among adult Korea National Health and Nutrition Examination Survey (KNHANES) participants with 
(A) diabetes mellitus and (B) previously diagnosed diabetes mellitus, 2019 to 2020. 

Fig. 2. Trends in the use of antidiabetic medications in adults with diabetes mellitus from the Korean National Health Insurance 
Service (NHIS) data, 2002 to 2018. SGLT2i, sodium-glucose cotransporter 2 inhibitor; GLP-1 RA, glucagon-like peptide-1 recep-
tor agonist; DPP-4i, dipeptidyl pepdiase-4 inhibitor; TZD, thiazolidinedione; AGI, α-glucosidase inhibitor; SU, sulfonylurea; 
GLN, glinide.
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mellitus was lower in men than women.
This study updated previous findings of the Diabetes Fact 

Sheet in Korea 2020 [17] using the 2019 and 2020 data from 
the KNHANES. The most notable change was an increase in 
the prevalence of diabetes mellitus among adults aged 30 years 
or older in 2020 (16.7%). The prevalence of diabetes mellitus 
among Korean adults remained stable, ranging from 11.4% to 
14.4% between 2012 and 2018 [5], despite increasing BMI and 
waist circumference [23], decreasing mortality in diabetes mel-
litus [24], and increasing young adults with diabetes mellitus 
[25,26]. Growing evidence suggests that COVID-19 could in-
crease the risk of diabetes mellitus [27]. A recent cohort study 
in the United States provided further evidence that COVID-19 
was significantly associated with an increased risk of incident 
diabetes mellitus beyond the first 30 days of infection [28]. In 
Korea, 60,726 confirmed COVID-19 cases were reported from 
January 2020 to December 2020 [29]. Although the actual ef-
fect is difficult to evaluate, the infection and preventive mea-
sures, such as social distancing and working from home, may 

Table 3. Prevalence of risk-factor control and comorbidities 
among adult KNHANES participants with diabetes mellitus, 
2019–2020

Variable Total Men Women

HbA1c

   <6.5% 24.5 24.4 24.5

   <7.0% 55.6 55.0 56.3

   <8.0% 80.5 79.5 81.7

   <9.0% 89.9 89.3 90.5

Hypertensiona 58.6 57.9 59.5

   BP <140/85 mm Hg 55.5 51.7 60.2

Hyper-LDL-cholesterolemiab 76.5 73.3 80.5

   LDL-C <100 mg/dL 38.3 36.1 40.9

Hypertensiona and hyper-LDL- 
cholesterolemiab

43.9 41.9 46.4

H�bA1c <6.5%+BP <140/85 mm Hg+ 
LDL-C <100 mg/dL

9.7 11.0 8.1

Weight status (BMI, kg/m2)

   Underweight (<18.5) 1.2 1.1 1.3

   Normal weight (18.5–22.9) 20.7 18.2 23.8

   Overweight (23.0–24.9) 23.1 23.7 22.4

   Class I obesity (25.0–29.9) 41.3 43.5 38.5

   Class II obesity (30.0–34.9) 11.2 11.0 11.4

   Class III obesity (≥35.0) 2.6 2.5 2.6

Abdominal obesity (WC, cm)

   No (<90 in men, <85 in women) 36.7 37.8 35.4

   Yes (≥90 in men, ≥85 in women) 63.3 62.2 64.6

Current smokingc 22.3 36.0 5.0

High-risk alcohol consumptiond 22.8 31.1 4.2

Regular walkinge 38.1 37.2 39.4

Values are presented as percentages.
KNHANES, Korea National Health and Nutrition Examination Sur-
vey; HbA1c, glycosylated hemoglobin; BP, blood pressure; LDL-C, 
low-density lipoprotein cholesterol; BMI, body mass index; WC, waist 
circumference.
aHypertension was defined as systolic BP ≥140 mm Hg or diastolic 
BP ≥90 mm Hg or taking antihypertensive medications, bHyper-
LDL-cholesterolemia was defined as LDL-C ≥100 mg/dL or taking 
lipid-lowering medications, cCurrent smoking was defined as having 
smoked five packs (or 100 cigarettes) in his or her lifetime and cur-
rently smoking cigarettes, dHigh-risk alcohol consumption was de-
fined as more than seven drinks twice a week for men and more than 
five for women, eRegular walking was defined as a minimum of 30 
minutes a day of walking five or more days per week.

Table 4. Total energy intake, excess energy intake, and percent-
ages of energy intake from macronutrients among adults 
KNHANES participants with diabetes mellitus, 2019–2020

Variable
Total 

diabetes 
mellitus

Diagnosed 
diabetes 
mellitus

Non-
diabetes 
mellitus

P valuea

Total energy intake, kcal 1,825 1,785 1,911 0.009

   Men 2,127 2,111 2,251 0.013

   Women 1,439 1,402 1,596 <0.001

Excess energy intake, %b 16.7 15.8 16.9 0.914

   Men 19.5 18.9 20.5 0.637

   Women 13.2 12.2 13.5 0.827

Percentages of energy intake from macronutrients

   Carbohydrates, % 66.3 66.8 62.4 <0.001

      Men 64.5 64.7 61.5 <0.001

      Women 68.6 69.2 63.3 <0.001

   Protein, % 15.0 14.8 15.6 <0.001

      Men 15.5 15.5 16.0 0.008

      Women 14.3 14.0 15.1 <0.001

   Fat, % 18.7 18.4 22.0 <0.001

      Men 20.0 19.8 22.4 <0.001

      Women 17.1 16.9 21.6 <0.001

KNHANES, Korea National Health and Nutrition Examination Sur-
vey.
aP values are for comparing total diabetes mellitus and non-diabetes 
mellitus, bExcess energy intake was defined as 125% or more of the es-
timated energy requirement recommended by the Dietary Reference 
Intakes for Koreans 2015 [22].
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in part have contributed to the increased prevalence of diabetes 
mellitus during the COVID-19 pandemic. Further investiga-
tion on data in 2021 or later will give a clear picture of changes 
in the prevalence of diabetes mellitus in Korea.

Risk-factor control among adults with diabetes mellitus 
worsened in 2019–2020 compared with 2016–2018 [17]. We 
examined the use of antidiabetic medications from the Korean 
NHIS data to complement the KNHANES data on the man-
agement of diabetes mellitus. The improvement in glycemic 
control stalled in this period despite the increased use of new 
antidiabetic medications with additional benefits of weight 
loss, a low risk of hypoglycemia, and cardiorenal protection. 
Similar to another study [30], individualized glycemic targets 
based on patient characteristics and risks and benefits of thera-
py might affect glycemic control in Korean adults with diabetes 
mellitus [16]. The prevalence of hypertension and BP control 
among adults with diabetes mellitus were similar between 
2016–2018 [17] and 2019–2020. On the other hand, lipid con-
trol significantly worsened in 2019–2020 (38.3%) compared 
with 2016–2018 (53.3%), with a higher prevalence of hyper-
LDL-cholesterolemia (72.0% in 2016–2018 and 76.5% in 
2019–2020) [17]. Although additional information is required 
to elucidate these changes, a substantial increase in abdominal 
obesity among adults with diabetes mellitus (53.2% in 2016–
2018 [17] and 63.3% in 2019–2020) may have influenced the 
prevalence of hyper-LDL-cholesterolemia and lipid control. In 
line with these findings, only a small proportion of adults with 
diabetes mellitus achieved goals of all three risk factors in 2019 
to 2020, which was lower than 11.5% in 2016 to 2018 [17]. The 
decline in risk-factor control in people with diabetes mellitus 
has public health implications. Compared with nondiabetic 
individuals, people with type 2 diabetes mellitus had higher 
cardiovascular morbidity and mortality [31]. However, people 
with type 2 diabetes mellitus who had risk factors within the 
target ranges had marginally higher risks of mortality and 
CVD than the general population [32]. Given the increased 
prevalence of diabetes mellitus in our study, urgent interven-
tions are needed to improve risk-factor control in Korean 
adults with diabetes mellitus.

The prevalence of obesity and abdominal obesity among 
adults with diabetes mellitus steadily increased from 2013–
2018 [4,5] to 2019–2020. Excessive adiposity is intertwined 
with the incidence and progression of type 2 diabetes mellitus 
[33]. Asian populations tended to develop type 2 diabetes mel-
litus at a lower BMI than Western populations, indicating that 

impaired β-cell function for progressive decline in insulin sen-
sitivity was crucial in the pathophysiology [34]. However, 
along with a recent rise in obesity in Asia, insulin resistance 
also largely contributes to developing type 2 diabetes mellitus 
in the Asian population [35]. In addition, weight loss is benefi-
cial to glycemic and risk-factor controls regardless of heteroge-
neity of diabetes mellitus [33]. Therefore, lifestyle and pharma-
cologic interventions should be offered to people with diabetes 
mellitus considering their effects on weight management.

With regard to self-management behaviors, current smok-
ing among adults with diabetes mellitus continues to decrease 
from 2013–2018 to 2019–2020, whereas high-risk alcohol con-
sumption continues to increase [4,5]. Current smoking and 
high-risk alcohol consumption were approximately seven 
times more prevalent in men than women. The proportion of 
patients with regular walking increased in 2019–2020 com-
pared with 2013–2018 [4,5]. Excess energy intake in Korean 
adults with diabetes mellitus decreased from 18.1% in 2016–
2018 [17] to 16.7% in 2019–2020. A total of 66.3% of energy 
intake came from carbohydrates. A previous study using the 
KDA-Korean Ministry of Health and Welfare index showed 
that overall adherence to dietary guidelines was low in Korean 
adults with diabetes mellitus, particularly non-elderly patients 
[36]. Maintaining healthy behaviors is fundamental to achiev-
ing treatment goals in people with diabetes mellitus [37]. This 
includes diabetes self-management education and support, 
medical nutrition therapy, physical activity, smoking cessation, 
and addressing social determinants of health [38,39]. Person-
centered comprehensive care is needed to improve health out-
comes in diabetes mellitus.

This study has several limitations. First, since this study ana-
lyzed cross-sectional data, we could not assess causality and 
may not reflect changes in variables. Second, misclassification 
of diabetes mellitus is possible because self-reported informa-
tion was used for medical history. Third, we evaluated the use 
of antidiabetic medications using the Korean NHIS data, 
which may have made a difference from other analyses in 
study participants. Fourth, we did not examine risk-factor con-
trol according to cardiovascular risk or established CVD.

In conclusion, the prevalence of diabetes mellitus among 
Korean adults remained high. Only 9.7% of adults with diabe-
tes mellitus achieved all glycemic, BP, and lipid controls from 
2019 to 2020. Continuous evaluation of national diabetes sta-
tistics is important to support and advocate public health poli-
cy in reducing the burden of diabetes mellitus and its compli-
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cation. A national effort to increase awareness of diabetes mel-
litus and improve comprehensive diabetes care, including pre-
ventive practices, is needed to tackle the diabetes epidemic in 
Korea.
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