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Association of depression with chewing problems in Koreans :
A cross-sectional study using the Korea National Health and Nutrition

Examination Survey 2016
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Purpose: This study was designed to analyze the relationship between the presence and severity of depression and chewing
problems (CPs) in a representative sample of the general population. Materials and Methods: Health surveys and examinations
were conducted on a nationally representative sample (n = 8150) of Korean was conducted. CPs was determined by a simple survey
response concerning “Do you feel uncomfortable about chewing your food because of problems with your mouth such as teeth,
dentures and gums?” Depression was defined as individuals with a total score > 10 on the Patient Health Questionnaire (PHQ)-9
survey. Data regarding demographics, socioeconomic history and comorbid health conditions were used to analyze adjusted logistic
regression models. Results: In the Korean population, the prevalence of depression was significantly greater in individuals with CP
(17.2%) than in those without CP (10.2%). On multivariate logistic regression analysis, the presence of depression was significantly
associated with CPs (adjusted odd ratio [aOR]: 1.90, P < 0.001). The risk of CPs increased with increasing severity of depression as
follows: severe depression (OR: 2.62, P < 0.001), moderately severe depression (OR: 2.19, P < 0.001). Conclusion: The presence
of depression was significantly associated with CPs, especially in severely depressed individuals. Depression screening should be
considered in treating CP patients. (J Dent Rehabil Appl Sci 2020;36(1):12-20)

Key words: depression; the Korea National Health and Nutrition Examination Survey (KNHANES); chewing problem; prevalence; risk

factors; general population
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Association of depression with chewing problems in Koreans : A cross-sectional study using the Korea National Health and Nutrition Examination Survey 2016
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Excluded those with age < 19 years (n = 1,768)

\4

Excluded those with no data of CP or PHQ-9 survey (n = 254)

Y

Final analysis set (n = 6,128)
Without CP (n = 4,703)
CP (n=1,425)

Fig. 1. Flow diagram of inclusion and exclusion of participants in this study from the 2016 Korea National Health and
Nutrition Examination Surveys (KNHANES VII-1). CP indicates chewing problems; PHQ, Patient Health Questionnaire.
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Fig. 2. The prevalence of depression was significantly
greater (17.2%) in individuals with CP than those without
CP (10.2%) (P < 0.001). CP indicates chewing problems.
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Table 1. Characteristics of the study population according to chewing problem

Without CP With CP

Variables (n = 4442) (n = 1360) P/’
Age 48.0 (16.2) 61.1 (14.9) < 0.001
Sex Male 2014 (42.8%) 633 (44.4%)
Female 2689 (57.2%) 792 (55.6%)
BMI* 23.9 (3.5) 24.1 (3.0) 0.039
Level of depression None (0 - 4) 3645 (77.5%) 929 (65.2%) < 0.001
Mild (5 -9) 580 (12.3%) 252 (17.7%)
Moderate (10 - 14) 123 (2.6%) 92 (6.5%)
Moderately severe (15 - 19) 56 (1.2%) 50 (3.5%)
Severe (20 - 27) 299 (6.4%) 102 (7.2%)
Smoking status Non-smoker 2975 (63.3%) 778 (54.6%) < 0.001
Ex-smoker 919 (19.5%) 326 (22.9%)
Current smoker 809 (17.2%) 321 (22.5%)
Problematic Alcohol Consumption ~ None 4129 (87.8%) 1273 (89.3%) <0.115
Yes 574 (12.2%) 152 (10.7%)
Household income Low 718 (15.3%) 488 (34.4%) < 0.001
Low-moderate 1094 (23.4%) 412 (29.0%)
Moderate-high 1390 (29.7%) 272 (19.2%)
High 1482 (31.6%) 248 (17.5%)
Educational level <6 678 (15.3%) 580 (42.6%) < 0.001
7-9 396 (8.9%) 200 (14.7%)
10-12 1489 (33.5%) 358 (26.3%)
>13 1879 (42.3%) 222 (16.3%)
Comorbidities, n(%o)
Hypertension 956 (20.3%) 560 (39.3%) < 0.001
Dyslipidemia 692 (14.7%) 340 (23.9%) < 0.001
Stroke 57 (1.2%) 71 (5.0%) < 0.001
Myocardial infarction 99 (2.2%) 78 (5.7%) < 0.001
Asthma 106 (2.3%) 59 (4.1%) < 0.001
Diabetes mellitus 370 (7.9%) 255 (17.9%) < 0.001
Chronic kidney disease 17 (0.4%) 8 (0.6%) 0.032
Liver cirrhosis 9 (0.2%) 7 (0.5%) 0.008

BMI indicates body mass index; CP chewing problems.
* Body mass index was categorized into underweight (< 18.5 kg/m?), normal (18.5 - 24.9 kg/m’), and obese (> 25.0 kg/m?.
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Table 2. Characteristics of chewing problem population according to presence of depression

Variables Nondepresion - e P/
Age 60.1 (14.8) 62.8 (15.2) 0.058
Sex Male 551 (46.7%) 82 (33.6%)
Female 630 (53.3%) 162 (66.4%)
BMI* 24.2 (3.6) 24.0 (3.8) 0.574
Smoking status Non-smoker 638 (54.0%) 140 (57.4%)
Ex-smoker 282 (23.9%) 44 (18.0%)
Current smoker 261 (22.1%) 60 (24.6%)
Problematic Alcohol consumption ~ None 1046 (88.6%) 227 (93.0%)
Yes 135 (11.4%) 17 (7.0%)
Household income Low 362 (30.8%) 126 (51.9%)
Low-moderate 349 (29.7%) 63 (25.9%)
Moderate-high 236 (20.1%) 36 (14.8%)
High 230 (19.5%) 18 (7.4%)
Educational level <6 472 (40.1%) 108 (59.0%)
7-9 168 (14.3%) 32 (17.5%)
10-12 332 (28.2%) 26 (14.2%)
>13 205 (17.4%) 17 (9.3%)
* Body mass index was categorized into underweight (< 18.5 kg/mz), normal (18.5 - 24.9 kg/mz), and obese (> 25.0 kg/mz).
Table 3. Association between depression and chewing problem using multiple logistic regression
Model 1 Model 2 Model 3
OR 95%CI P OR 95%CI P OR 95%CI P
Diagnosis of depression
Nondepression 1 1 1
Depression 1.83 1.55-2.16 <0.001 1.60 1.34-1.92 <0.001 190 1.50-2.41 <0.001
Levels of depression
None (0 - 4) 1 1 1
Mild (5-9) 0.75 0.59-095 0.015 091 0.71-118 0.483 0.566 0.35-0.92 0.02
Moderate (10 - 14) 1.27  097-1.67 0.078 1.84 1.37-246 <0.001 1.072 0.64-1.79 0.79
Moderately severe (15-19) 2,19 11.54-3.12 <0.001 282 1.93-4.14 <0.001 1277 0.72-2.25 0.40
Severe (20 - 27) 2.62  1.68-4.08 <0.001 297 1.83-482 <0.001 1.325 0.70-2.52 0.39

Model 1 was unadjusted odds ratio. Model 2 was adjusted by age, and sex. Model 3 was fully adjusted by age, sex, and other environmental factors
such as smoking, alcohol consumption, educational level, household income, and comorbidities.
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