J Nutr Health. 2020 Apr;53(2):129-140
https://doi.org/10.4163/jnh.2020.53.2.129
eISSN 2288-3959

IJNHS

Journal of Nutrition and Health

Research Article

'.) Check for updates

G OPEN ACCESS

QI Bzt QIX|Kte| H0| (HE 4o X
AZ M FNABYLTALE 0/ 8310}

Health-related quality of life in
elderly patients with diabetes
mellitus according to age: based on
Korea National Health and Nutrition
Examination Survey

Yeji Kang @ and Kyong Park ©

Department of Food and Nutrition, Yeungnam University, Gyeongsan 38541, Korea

Received: Nov 13, 2019
Revised: Feb 5, 2020
Accepted: Feb 20, 2020

Correspondence to

Kyong Park

Department of Food and Nutrition, Yeungnam
University, 280 Daehak-ro, Gyeongsan 38541,
Korea.

Tel: +82-53-810-2879

E-mail: kypark@ynu.ac.kr

© 2020 The Korean Nutrition Society

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

ORCID iDs

Yeji Kang ®
https://orcid.org/0000-0001-5934-974X
kyong Park &
https://orcid.org/0000-0002-4681-1584

https://e-jnh.org

ABSTRACT

Purpose: Although the importance of life satisfaction in patients with chronic diseases has
been emphasized, limited studies have been performed on the health-related quality of life
(HRQoL) among elderly patients with chronic diseases. This study examined the HRQoL
among Korean patients with diabetes aged 65 years or older.

Methods: This study used data from the Korea National Health and Nutrition Examination
Survey 2008-2016. The analysis included data of 2,353 elderly patients with diabetes

aged 65 years or older who were aware that they had type 2 diabetes. Each participant was
categorized into one of three age groups (65-69 years, 70-74 years, and > 75 years). The
EuroQol-5 Dimensions (EQ-5D) scale was computed to estimate the HRQoL. Multivariate
linear regression analysis was used to compare the demographic characteristics, lifestyle
characteristics, nutrient intake, and EQ-5D scores between the age groups.

Results: The intake levels of most nutrients were similar in the three age groups, but the total
energy intake levels were significantly lower, and the sodium intake levels were significantly
higher in the older age groups (p < 0.001). In addition, all items of the EQ-5D index, except
for anxiety/depression, tended to decrease with age. In particular, the oldest age group (> 75
years) showed significantly lower levels on most items and the EQ-5D index than those in the
other age groups (p < 0.001).

Conclusion: Elderly patients with type 2 diabetes may have low levels of life satisfaction,
which worsens with increasing age. Therefore, it is important to develop and manage
personalized guidelines and medical systems so that elderly patients have a higher quality of
life for the remainder of their lives. The results of this study are expected to be used as basic
data for the systematic management of diabetes in elderly Korean patients.
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Table 1. General characteristics of elderly patients with type 2 diabetes according to the age groups

Characteristics 65-69 yrs (n = 775) 70-74 yrs (n = 749) >75yrs (n = 829) p-value
Sex <0.001
Male 380 (49.0) 308 (41.1) 300 (36.2)
Female 395 (51.0) 441 (58.9) 599 (63.8)
Education level <0.001
Elementary school graduation or less 432 (55.9) 490 (65.6) 606 (73.9)
Middle school graduation 150 (19.4) 99 (13.3) 59 (7.2)
High school graduation or higher 191 (24.7) 158 (21.2) 155 (18.9)
Monthly household income (KRW) <0.001
<1,000,000 308 (40.6) 364 (49.5) 481 (59.1)
»1,000,000, < 2,000,000 190 (25.0) 163 (22.2) 133 (16.3)
> 92,000,000 261 (34.4) 209 (28.4) 200 (24.6)
Employed, yes 301 (38.9) 191 (25.6) 128 (15.6) <0.001
Living status, alone 106 (13.7) 163 (21.8) 241 (29.1) <0.001
Obesity status” 0.008
Underweight or normal 957 (33.3) 219 (29.8) 307 (37.1)
Overweight 176 (22.8) 208 (27.8) 190 (23.0)
Obese 338 (43.8) 391 (42.9) 330 (39.9)
Walking, yes 617 (80.0) 562 (75.4) 547 (67.4) <0.001
Moderate physical activity, yes? 163 (30.8) 123 (24.8) 108 (21.6) 0.003
Vigorous physical activity, yes? 108 (20.4) 67 (13.5) 41 (8.20) <0.001
Smoking status <0.001
Non-smoker 122 (15.8) 92 (12.4) 72 (8.9)
Former smoker 230 (29.9) 202 (27.3) 241 (29.7)
Current smoker 418 (54.3) 447 (60.3) 499 (61.5)
Alcohol consumption (servings/day) <0.001
Non-drinker 367 (47.5) 412 (55.8) 549 (67.5)
<2 335 (43.4) 268 (36.3) 217 (26.7)
29 70 (9.1) 59 (8.0) 47 (5.8)
Diabetes care <0.001
Non-care 74 (9.6) 62 (8.3) 89 (10.7)
Oral hypoglycemic agents/insulin treatments 539 (69.6) 553 (73.8) 637 (76.8)
Diet/exercise or oral agents/insulin treatments combination 162 (20.9) 134 (17.9) 103 (12.4)
Duration of diabetes (yrs) 0.200
<5 240 (31.5) 245 (32.9) 240 (29.5)
5-9 193 (25.3) 168 (22.6) 180 (22.1)
10-14 142 (18.6) 129 (17.3) 145 (17.8)
>15 188 (24.6) 202 (27.2) 250 (30.7)

Values are presented as number (%).

KRW, Korea Republic Won; BMI, body mass index.
"BMI was categorized into < 23 kg/m? as underweight or normal, 23-24.9 kg/m? as overweight, and > 25 kg/m? as obese on BMI cut-offs for Asians by the World
Health Organization. ?The information about moderate and vigorous physical activity was only available from Korea National Health and Nutrition Examination

Survey 2008-2013.
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Table 2. Mental health characteristics of elderly patients with type 2 diabetes according to the age groups

Mental health characteristics 65-69 yrs (n = 775) 70-74 yrs (n = 749) >75yrs (n = 829) p-value
Sleeping duration (hrs/day) <0.001
<6 193 (24.9) 210 (28.1) 214 (25.9)
>6,<7 156 (20.1) 151 (20.2) 143 (17.3)
7-8 348 (44.9) 9279 (37.4) 304 (36.8)
>8 78 (10.1) 107 (14.3) 166 (20.1)
Stress status <0.001
Always/most of the time 183 (23.7) 146 (19.7) 164 (20.3)
Sometimes 380 (49.3) 339 (45.6) 332 (41.0)
Rarely 208 (27.0) 258 (34.7) 313 (38.7)
Depressed mood, yes” 114 (18.7) 103 (17.9) 123 (20.6) 0.500
Suicidal ideation or attempt, yes"? 107 (13.9) 120 (16.1) 150 (18.3) 0.054
Experience of mental health counseling, yes? 24 (3.5) 18 (2.7) 15 (2.1) 0.300

Values are presented as number (%o).

KNHANES, Korea National Health and Nutrition Examination Survey.
"The information about depressed mood and suicidal ideation was only available from KNHANES 2008-2013 and 2015. ?The information about suicidal attempt
and experience of mental health counseling was only available from KNHANES 2008-2013 and 2015-2016.

Table 3. Nutrient intakes as percentage of KDRIs according to the age groups

Nutrients 65-69 yrs (n = 775) 70-74 yrs (n = 749) >75yrs (n = 829) p-value
Carbohydrate (% of total energy) 71.5+ 0.6 71.2 £ 0.7 72.3+0.6 0.300
Protein (% of total energy) 13.5+ 0.2 13.5+ 0.2 13.3+£0.2 0.800
Fat (% of total energy) 13.2+ 0.4 13.5+ 0.4 12.9+0.4 0.500
KDRIs (%)
Energy 94.0 £2.22 86.7 £ 2.1° 83.5+2.1° <0.001
Protein 103.1+1.7 102.6 1.7 102.9 +1.9 0.900
Vitamin A 95.4 £ 6.5 91.1+6.6 109.6 £ 9.1 0.100
Vitamin K 7849 =2 LD 74.6 £1.9 72.3+1.6 0.500
Vitamin B, 15.1+2.7 1M3.0 +2.5 13.2+2.8 0.700
Vitamin B, 67.6 £2.0 67.8 £2.4 70.9 2.2 0.300
Vitamin C 90.3+4.5 84.6 +4.8 80.3+5.2 0.300
Niacin 83.2+1.7 81.5+1.7 80.3+1.8 0.300
Calcium 57.7+2.2 B3 2222 56.2+2.2 0.800
Phosphorus 132.2+ 2.1 130.4 +2.1 127.4 + 2. 0.100
Iron 159.2 + 6.5 172.4 +7.9 176.3 £ 6.9 0.100
Sodium 978.0 + 8.6° 247.9 + 8.8¢ 308.4 £ 11.0* <0.001

Values are mean = SE. Different letters represent statistical difference by Tukey multiple comparison test. Values were adjusted for body mass index, education
level, monthly household income, smoking status, alcohol consumption, duration of diabetes, and number of comorbidities.

KDRIs, Dietary Reference Intakes for Koreans.
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Table 4. Frequency distribution of the participant response according to the EQ-5D

EQ-5D Level Questionnaire” n (%)
M 1 | have no problems in walking about 1,197 (50.9)
0.5 | have some problems in walking about (M2) 1,076 (45.7)
0 I am confined to bed (M3) 80 (3.4)
SC 1 I have no problems with self-care 1,908 (81.1)
0.5 | have some problems washing or dressing myself (SC2) 382 (16.2)
0 I am unable to wash or dress myself (SC3) 63 (2.7)
UA 1 | have no problems with performing my usual activities 1,571 (66.8)
0.5 | have some problems with performing my usual activities (UA2) 671 (28.5)
0 I am unable to perform my usual activities (UA3) M (4.7)
PD 1 | have no pain or discomfort 1,301 (55.3)
0.5 | have moderate pain or discomfort (PD2) 806 (34.3)
0 | have extreme pain or discomfort (PD3) 246 (10.5)
AD 1 I am not anxious or depressed 1,894 (80.5)
0.5 | am moderate anxious or depressed (AD2) 401 (17.0)
0 | am extremely anxious or depressed (AD3) 58 (2.5)

EQ-5D, EuroQol-5 Dimensions; M, mobility; SC, self-care; UA, usual activities; PD, pain/discomfort; AD, anxiety/
depression.
YEach dimension has 3 levels: no problems (1), some problems (0.5), and extreme problems (0).

Table 5. Adjusted mean scores of EQ-5D of elderly patients with type 2 diabetes according to the age groups

EQ-5D 65-69 yrs (n=775)  70-74 yrs (n = 749) >75yrs (n = 829) p-value
Dimensional problems of EQ-5D"
M 0.80 + 0.02° 0.76 + 0.02* 0.70 + 0.02° <0.001
SC 0.93 £ 0.01* 0.90 + 0.01° 0.83 £ 0.02¢ <0.001
UA 0.85 +0.01* 0.83 £ 0.02% 0.76 + 0.02° <0.001
PD 0.76 + 0.02° 0.74 + 0.02% 0.70 = 0.02" 0.010
AD 0.89 £ 0.01 0.90 + 0.01 0.89 + 0.01 0.800
EQ-5D index? 0.87 £ 0.01* 0.85 + 0.071? 0.80 + 0.01° <0.001

Values are mean = SE. Different letters represent statistical difference by Tukey multiple comparison test. Values
were adjusted for sex, body mass index, education level, monthly household income, smoking status, alcohol
consumption, duration of diabetes, and number of comorbidities.

EQ-5D, EuroQol-5 Dimensions; M, mobility; SC, self-care; UA, usual activities; PD, pain/discomfort; AD, anxiety/
depression.

YEach dimension has 3 levels: no problems (1), some problems (0.5), and extreme problems (0). ?EQ-5D index
scores of 1indicates no problems and zero indicates extreme problems on any of each dimension.
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